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Abstract

ICC color management system (CMS) has become a major tool for color image rendering

and color matching in the printing and publishing industry. It attempts to automate color

management functions, e.g., from scan to print, and from press sheet to proof, with the use

of device profiles, a CMM, and an application programming interface. Earlier studies, con

ducted at RIT, showed that ICC-based digital proofing did not perform better than a well

calibrated film-based proofing system. Specifically, the average AE between ICC color man

aged proofs and a reference press sheet was found to be 6-9 while the average AE between a

film based proof and its correspondence press sheet was 5.

Realizing that sources ofAE errors exist in many places, e.g., printing consistency,

proofer's color gamut, proofing consistency, measurement conditions, this paper discussed

an improved methodology for testing the performance of color matching in a digital proof

ing workflow. The source profile was a SWOP press profile, supplied by Kodak, which

characterizes the ANSI CGATS TR 001-1995 - Type 1 Printing condition. The destination

profile was built from an Epson SC3000 ink jet printer using the Kodak Colorflow

ProfileEditor at the printer's default color gamut. The IT8.7/3 basic (CMYK) target was

transformed with the use of the Mac OS, ColorSync 2.5, Kodak CMM, and Adobe

Photoshop 5.0.2, and output to the Epson SC3000 ink jet printer.

The IT8.7/3 basic target, containing 182 patches, was measured colorimetrically

(D50, 2) and compared to ANSI CGATS TR 001-1995 -Type 1 Printing (SWOP) data.

The average AE between an ICC color managed Epson proof and the CGATS TR 00 1 data

set was 3.7 AE. This represents a significant improvement over previous research findings.



The improved color matching performance was due to the following: (1) an accurate press

profile, (2) no printing inconsistency in the experiment since no press run was conducted,

(3) EPSON SC3000 being a very stable device after the first two hours of the print out,

and (4) improved profiling software.

Like most color proofing systems, the Epson SC3000 proofer has a larger color

gamut than that of SWOP. This researcher was curious if the color matching can be

improved if the Epson profile was built under the condition where its color gamut is only

slightly larger than SWOP as indicated by solid ink densities. Reducing color gamut of the

Epson printer was implemented by means of transfer curves in software. The results showed

that there is no improvement whatsoever in color matching. Two reasons shed light on the

subject: (1) only hardware adjustments can change the behavior of the proofer; software

adjustments only clip its color gamut, and the overall color gamut of the proofer stays

unchanged; (2) While solid ink density of the adjusted CMY showed larger
a'b*

plot in the

proofer, it does not assure that the
C*

of these inks remains to be larger as
L*

decreases. In

other words, a proofer with a wider
a'b*

plot than a printer does not necessarily have a larg

er gamut slice in the
L*C*

dimension. These are the reasons why reducing color gamut as a

part of the proofer calibration did not improve its color matching performance.

XI



Chapter 1

Introduction

Breakthroughs in digital imaging technology have dramatically changed the infrastructure of

the graphic arts industry in recent years. Increasing use of desktop scanners, on-demand

printing and computer-to-plate, use of digital proofing, and the adopting wider printing

specifications enforced printing industry form closed-loop color to become open-system

color, or from device-dependent to become device-independent. The color management sys

tem (CMS) was therefore developed to meet the needs.

Closed-loop Color and Open-system Color

The technology used in printing and publishing attempts to closely duplicate the original

colors to the final reproduction. There are two approaches: closed-loop color and open-sys

tem color. In closed-loop color, the color reproduction characteristics of the output device

are used to make scanner settings (see Figure 1). In order to achieve a general agreement

One Scanner

adjusted

separations

reproduction

characteristics

One Output Device

Figure 1 Closed-loop color



between shop and client, standards and specifications were set by industry committees.

Specifically, standardized inks and substrate, and other specifications were set to achieve con

sistent color among color reproduction. A scanned image is used for a specific printing

process, however, this image needs to be scanned again under another set of scanner settings

tor the other output device. For instance, images scanned for offset printing cannot be used

lor gravure printing.

In open-svstem color, a device-independent color space, or profile connection space

(PCS), is used as an intermediate step. Any individual peripheral device is only responsible

to this device-independent color space, but not to other devices. A scanned image with its

input profile can be printed by different output devices as long as there is an output profile

for the device (see Figure 2). Specifically, a system of color reproduction in which input

and output devices are characterized using device-independent color space, allows color

matching among multiple devices.

Figure 2 Open-system color

Color Management System

The purpose of CMS is to individually calibrate all input and output devices. This has

become the solution to compensate for the differences occurring between input and



output in an open infrastructure. CMS translates color between devices by means of the

profile connection space (PCS), and two profiles. A profile characterizes a device's

color reproduction capabilities. Color transformation is performed by a color manage

ment module (CMM). By using a profile for each device respectively and with a

CMM, application programming interface (API; such as Photoshop and QuarkXpress)

can therefore convert an image from source to output. Images already scanned may be

used for any output device by applying the input and an output profiles under API

environment (see Figure 3).

Input

device

Dau file

(in)

-

Input

prohle

>~ Pes
Output

profile

CMM

Data file

(out)

API

Output

de\ ice

Figure 3 Workflow of color management systenr

In Pre-ColorSync 2.0 era (ll)c)2-199'i), color management system has difficulties in

adopting the new paradigm. It did not fit into the traditional prepress procedures without

disturbing the workflow. Its performance was unknown, and software and hardware were

conflict between brands. Moreover, DTP users could not master CMS. Any of these incon

veniences did not make color matching easier but led it into another complicated situation.

However, this situation has improved since International Color Consortium (ICC) was

formed in LW3.

The goal of ICC is to promote consistent colors across all platforms by using a stan

dard color format to handle colors in color management system. Conflict does not exist



between brands since device profiles are accessible by different compliant platforms and

operating systems. From there, color management has also benefited from other recent tech

nologies, especially new automated color measurement instruments; the IT8.7 color scanner

target standard, and new color profiling software. These improvements usher the graphic arts

industry into an open system, a truly device-independent infrastructure. Color management

system, therefore, became the leading trends in the printing industry. In fact, ICC-based

CMS has become a major tool for color rendering and color matching between devices in

digital workflow.

IT8.7/3 and ANSI CGATS TR 001-1995 Type 1 Printing

The ANSI IT8.7/3-1993 - Graphic technology
- Input data for characterization of 4-

color process printing, has been adopted as a portion of the SCID (Standard Color

Image Data). It contains a series of 928 color patches and is used to characterize any

four-color printing process. I he output data (characterization) file should be trans

ferred with any of the four-color (cyan, magenta, yellow, and black) halftone image

files to enable a color transformation to be undertaken as required. I he data is avail

able on a CD-ROM as TIFF/IT file from the draft version of ISO 12640 -1995.

ANSI CCATS TR 001-1995 provides public access to, and serves as a reference

source for, colorimetric characterization data describing offset lithographic printing

meeting the requirements of ANSI/CGATS .6-1995, Graphic Technology -

Specifications tor graphic arts printing
- Type Lit is actually a function of

ANSI/IT8.7/3, CGATS .5,
and the SWOP. It is an important reference; however, it is

the first document which provides the best estimate of the characterization of this class

of printing.
' Since the colorimetric data are expressed as a data set, and this data set is

derived from an average of six actual printed sheets. Unfortunately, there is no single

example
direct!}'

related to this data set.



DDCP along with CMS vs. Analog Proofer

Proofing is a key element of the reproduction process. Since a color proof represents a color

reproduction of the process, a contract proof is used as an agreement between the shop and

client. In addition, the contract proof is also used as a visual guideline during a press run,

and a visual verification in prepress. Both closed-loop color and open-svstem color attempt

to accurately match color between the proof and the finished product. Following those

changes in printing technologies, direct digital color proofer (DDCP) and on-screen soft

proof have become new fearures in the digital workflow. A DDCP and a monitor screen

through CMS can be accepted as a proof as well. .Although a calibrated analog proofer

(closed-loop color) is designed to conform to a standard (such as SWOP), it is limited to

one printing condition or one rigid set of specifications. However, a color managed digital

proofer with a sufficiently large color gamut has multiple applications. It oiters an inexpen

sive, fast, and easy way for making a color proof. Images can be simulated for comparison of

accuracy to many output devices if there is a source profile and an output profile. If DDCP

along with CMS is capable of rendering color which closely matches a high speed printing

process, open-system color is therefore achieved instead ol closed-loop color.

Statement of the Problems

A "qualified is capable of making a color proof which closely matches the final

reproduction. Based on Scott Stamm's research in 1981, a color difference of 6 AF., in

CIELAB term (D5(), 2), is the dilemma of tolerance for color matching. A recent publica

tion in the 1998 TAGA proceedings, "ICC-based Digital
Proofing,"

by Professor Robert Y.

Chung and Yoshinori Komori, indicated an average AE of 2 to 4 between two press runs,

and there was an average AE of 6.4 to 9.1 between the proofs and the reference press sheet.

In other words, the ICC-based digital proof did not perform better than a well calibrated

film-based proofing
system.



a

In order to successfully match a proof to the final reproduction, the proofer used needs

a larger gamut than the printer. Since amplitude responses of a proofer and the printer are

iifferent, and noise occurred in CMS process influences the performance of the proofer, a

refined proofer calibration may impact the result. In other words, amount of noise occurred

in the process may be impacted from aligning rhe amplitude responses of the proofer to the

SWOP reference prior running through CMS. Specifically, a slightly larger gamut than the

SWOP reference, instead of the original sufficiently large gamut (default proofer) of the

proofer, was tested in the stud)-.

There has been advancement in ICC-based color management technologies. For exam

ple, ColorSync 2.5, Kodak CMM, Kodak Colorflow ProfileEditor, and Adobe Photoshop

5.0.2, have provided more features (e.g., profile editing under Kodak Colorflow ProfileEditor

environment) and there have been many options for managing color Transform under CMS

software environment. There was a need to investigate whether recent ICC-based CMS tech

nology could fulfill CMS s promise. Such was the case between the DDCP and SWOP.

The purpose of this study was to answer whether an ICC-based CMS through a

refined proofer calibration (amplitude alignment ) with currently available CMS software

would help EPSON SC3000 ink jet printer simulate the SWOP reference (ANSI CGATS

TR 001-1995 Type 1 Printing). In other words, the objective of this research was to investi

gate if there was a significant difference in color performance with and without ICC-based

CMS through a calibrated proofer.



Definition of Terms

calibration Adjustment of a device to known values.

close-bop color A system of color reproduction in which scanner (input) image set

tings are based on printer (output) characteristics, enabling color matching between

those two devices.

color management The integration of imaging devices in color matching and color

image rendering.

color management system (CMS) A system in which all imaging devices are color-

managed by a color management software package to maintain color consistency

from one device to another.

ColorSync A system level color management software system from Apple

Computers. It is used to interpret color data between peripheral devices, such as a

scanner, a monitor, and a color printer.

delta E (l\E) The geometric distance between two colors in the CIE Lab space.

digitalpress An output device which used offset technology to reproduce colors

directly on a press controlled by a host computer.

direct digital color proofer (DDCP) An off-press proofer that makes a color proof

directly from digital data without any film.

gamut The subset of humanly perceivable colors that a given device or system can

reproduce.

gamut mapping A transformation of color coordinates which is usually performed in

order to accommodate differences in the color gamut of two devices.

ICC (International Color Cofisortium) ICC was founded in 1993 to create stan

dards for rendering color on the desktop. I he result was a broad cross-platform

implementation for color management profiles.



ICCprofile A cross platform standard used to represent the color capabilities of a

device.

offset Offset describes image transfer from the image carrier to an intermediate sur

face, then to the paper or other substrate. It refers to lirhographv in printing indus

try.

soft proof Horsing a color proof on a color monitor.

IT8 Information Technology, an ANSI-acrredited committee that developed three

standard targets for input and output profiling, collectively covered by Standard

IT8.7; IT8.7/1, scanner transparency target; IT8.7/2, scanner reflection target; and

IT8.7/3, CMYK output target.

open-system color A system of color reproduction in which input and output devices

are characterized using device-independent color space, allowing color matching

among multiple devices.

SWOP Acronym tor Specifications on Web Offset Publications; It has been guide

lines for web printing since 1986. Today SWOP clearly defines the requirements for

processes such as color separations, proofing, web printing, and so forth
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Chapter 2

Theoretical Basis

I he theoretical basis for this stud}' encompasses the following areas: CIE system and

CIELAB color space, Jones type diagram and curve transfer, color management system,

and PostScript Level 2.

The CIE System and CIELAB Color Space

The CIE system (Commission International de I'Eclairage) is the color system which

has been used most in connection with instruments tor color measurement, thus it is

the most crucial one. It defines the element of standardization of source and observer,

and the methodology to derive numbers that provide a measure of a color seen under a

standard source of illumination by a standard observer. I here are two standard

observers in the CIE system: the 1931
2

standard observer, and the 1964 standard
10

observer, however, the CIE illuminant D50 and the
2

standard observer have been

selected as partial standards for graphic technology (CGAFS .5

-

1993).1

The CIE X. Y. Z System

The CIE X, Y Z system chose a set of X, Y, and Z primaries, which could not be

reproduced by any real lamps, instead of the prior set of primaries -

red, green, and

blue, in 1931. The mathematical transformation of the standard observer data from

red, green, and blue primaries to the X, Y, and Z primaries was made to eliminate neg

ative numbers among the tristimulus values (Figure 4). These CIE tristimulus values X,

10



1 1

Y, and Z of a color were obtained by multiplying together the relative power P of a

CIE standard illuminant, the reflectance of the object, and the standard observer func

tions x, y, and z, which P, R, x, y, and z all are functions of the wavelength X.

2.00

1.50

>

2 1.00

0.50

0.00

o

o

o

o

in

o

o

CD

Wavelength, nm

o

o

r--.

Figure 4 The tristimulus values of the equal-energy spec

trum colors in the X, Y Z system define the
2

1931 CIE

standard observer as it is usually used.

Equations for CIE 1931 Tristimulus Values X, Y, and Z:

X = k I PR x

Y -. k 1 PR y

Z = kX PRz

where k = 100/ I P v
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In the 1931 CIE system, y was selected to be exactly the same as the response curve of

human eyes to total amount of power, and is expected to correlate well with the per

ceived lightness of the sample. However, Y has been known as the luminance factor, or

the luminance reflectance or the luminous transmittance factor.

The CIELAB System

The uniformity of a color space, in which an equal distance presents that an equal

visual difference of a color will be perceived, is one of the major concerns of choosing

a preferred color space. The CIELAB (CIE 1 9
~

S ) is almost an uniform color space,

however, the ideal uniform color space has not been achieved. The CIELAB is based

on opponent-type coordinates, and is a three-dimensional color space. There are three

coordinates which represents measures of color:
L"

for darkness or lightness, for red

ness or greenness,
b*

for blueness or yellowness (Figure 5).

Figure 5 CIE
L"a"b"

Color Space



13

Equations for CIE 1976
L' b*

(CIELAB) Color Spacer

L/ = 116 [f( Yl Yn)l - 16

= 500 [f( X/ Xnj - f( Yl Yn)]
b*

= 200 [f( Y/Yn)-f( Z/Zn)]

where f( XI Xn) = ( X/ Xn)1^ for X/ Xn > 0.008856

f( Y/ Y) = ( Y/ Yn)i/3 for y/ Yn > 0.008856

f( Z/ Zn) = ( Z/ Zn)]/3 for Z/ Zn > 0.008856

and f( X/ Xn) = 7.7867( X/ Xn) + 16/116 for XI Xn < 0.008856

f( Y/ Yn) = 7.7867( Y/ Yn) + 16/116 for Y/ Yn < 0.008856

f( Z/ Zn) = 7.7867( Z/ Zn) + 16/116 for Z/ Zn < 0.008856

and Xn, Yn, and Zn, are the tristimulus values of the reference white. Usually these

correspond to the tristimulus values of the standard illuminant with Yn equal to

100.

The CIE 1976
L* b*

(CIELAB) Color-Difference Equation:

AF. = [( AN )-
+ (
Aa'

)N(
Ab"

): ]1/2

where AL", Aa", and
Ah"

are the difference of the three coordinates between the sam

ple and the reference.

Jones Diagram and Transfer Curve

The fones type of tone reproduction diagram (Jones, 1931), generally called a 4-quad-

rant diagram, is a way of showing rhe contribution of the individual steps through the

whole reproduction process. The printing reproduction process is complicated and

involves many components.
\ arying types of inks, substrates, or printing processes,

among others, will influence the over-all tone reproduction. 1 he ideas behind a Jones

diagram is to determine a tone reproduction analysis, and therefore to derive a pre-



II. P/P Curve

D (Reproduction)

2.0 2 0
I. Tone Reproduction

15-5

III. Transfer Curve IV. Scanning Curve

2 5

a 5

3o FDA

Figure 6 A black-and-white tone reproduction Jones Diagram



IS

ferred tone reproduction. However, a careful analysis of the Jones diagram can provide

the over-all tone reproduction correlation required for the run and the aiming target.

The Jones diagram technique is useful in the determination of midtone placement

to achieve preferred tone reproduction for different kevness or scenes in the original.

Its innovative use has been in the derivation of transfer curves between prepress and

press operations for keyness compensation and dot gain compensation. Figure 6 is a

sample of a black-and-white tone reproduction Jones diagram, where Quadrant I shows

the over-all tone reproduction curve, Quadrant II shows characteristic press curves ol

different printing conditions, Quadrant III shows the transfer curve, and Quadrant IV

shows the characteristic curve of the screening.

Adobe Photoshop provides several transfer functions. To implement the curve

transfer in Photoshop, simply go ro File / Page Setup / Transfer Curve. There will be a

dialog box shown as illustrated in Figure 7. Once the transfer curve has been con

structed, it can be saved tor similar usage in the future. The Image / Adjust / Curves

command in Photoshop has a similar result for the image modification.

-; Transfer Funct ions

%

%

%

/o

/
0:

5:

0

%

60:

70:

80:

90:

95:

100:

40.6 (( OK j)
3 50

?

'

\

; !

| Cancel J
10: 6.3 % 62

| Load... |
20: 12.5 % 78

| Saue... |

? HII Same

) Cyan

O Magenta

O Velloai

O Black

30: 19 %.

40: 26 '?_ 100

50: 33.1 ?.
*$fl

3 Ouerride
Printer'

. Defe ult Function %

Figure
"

Dialog box of Transfer function in Adobe Photoshop
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Color Management System

I he nature of the open system is to individuall}'
calibrate all input and output devices

with respect to a device-dependent standard. This has become the only solution to

compensate the differences occurring between input and output. Therefore, color man

agement system (CMS) is created to perform the task.

A CMS creates color profiles, and then links them to all calibrated peripheral

devices. Specifically, it is a software package that is able to automatically compensate

lor the different color characteristics ot the input and output devices. Figure 8 (in the

following page) illustrates a workflow of reproduction process with color management

systems.

The "Three
Cs"

of Color Management

One objective of color management is to make it easier to get accurate, repeatable

color reproduction. Throughout a color-managed workflow, calibration, characteriza

tion, and conversion are the three steps to follow in setting up and maintaining a color

management system. To achieve the goals of color management, calibration, characteri

zation, and conversion must be done in this sequence. The following will introduce

each term:

Calibration ensures that all devices (scanner, monitor, and printer) conform to an

established state or condition, often specified by manufacturer, be it RCB illumi-

nant, CMYK density, or CMYK dot area.

Characterization is a way of determining the output of a system in response to a

known input, where input and output are defined colors and system signals.

Characterization provides a way ot deriving the color gamut and reproduction char

acteristics ot a particular device in a specified (calibrated) state. It is a way ot deter

mining
how an input device captures color or an output device records color when it

is calibrated. Characterization data provides the input to profile creation.
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Conversion (also known as color transformation or, in close-loop color, color correc

tion) refers to translating a color image from the color space of one device to that of

another under known conditions. Color conversion can be done by manually cor

recting the image or automatically by using color management software.

Calibration and Characterization of Imaging Devices Used

Calibration means to normalize or make a device
linear."

Calibration takes place before color

management specifically. It involves development of transformations in and out of a devices

color coordinate system. The transformation usually is stored or embodied in a profile. The

calibration and characterization ot imaging devices used are explained as follows:

Scanner

(1) Calibration

To calibrate a scanner, a default setting with which all advanced operations such as

sharpness, unsharp masking, or descreening are turned off is used while an IT8/7

target is scanned. Therefore, next time an image is scanned, the setting of the scan

ner must be the same as the calibration setting.

(2) Characterization

Characterization requires scanning a test target such as the IT8.7/1 target for tans-

missive or ITS.7/2 target tor reflective at the default setting. The target is opened

following by using a color management characterization utility for the scanner. The

utility then compares the scanned target with the reference target to create the scan

ner profile which is then used to evaluate a scanned RGB data.

Prin ter/ProoferlPress

(1) Calibration

To calibrate a digital color proofer, a calibration software is used. For example, the

3M Rainbow has a calibration tool called 3M Rainbow Controller Ver. 4. 'Pargets

such as SWOP, new paper, and commercial targets can be selected to calibrate the

conditions of the prooter to one ot the targets. However, it is not true that every out

put device has a calibration software. Low-end printers do not have the capability ot

being calibrated by themselves.
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An analog proofer is calibrated by a test target3 such as the UGRA scale to

obtain an optimum exposure for the proofing materials. For calibration of a press

machine, solid ink density (SID) on a test target is controlled. If a press machine has

a console system, the console system has a target value of SID for some target prod

ucts such as a commercial product or a previous product primed on the press.

(2) Characterization

First, the output device is calibrated, then a profiling target is output from

the output device through a color management characterization utility.

Next, a colorimeter such as Colortron II, X-Rite's DTP 51, or Gretag
SpectroScan is used to measure the printed profiling target. Last, the color manage

ment characterization utility generates a device profile for the output device.

Color Rendering Methods

There are three types of color rendering methods: perceptual, relative and absolute colorimet

ric, and saturation. These color rendering methods are explained:

Perceptual

Perceptual rendering is used to render a photographic image. This rendering method

keeps the hue and the contrast of the original. The gamut is compressed in a more or

less linear way. It keeps the relative range ot colors visually constant. The colors of a

reproduction, through the rendering method, appear to the eye to be the same as the

original (see Figure 9). Therefore, this method is called perceptual, or pictorial, color

rendering. For instance, when an RGB image captured by an RGB input device is

converted into a CMYK image for an output device, the perceptual rendering

method is chosen.

Solid represents SWOP refer

ence, the other does EPSON

SC3000 with CMS

Perceptual rendsnng

Figure 9 diagram for perceptual rendering method



20

Relative andAbsolute Colorimetric (Colorimetric)

Colorimetric rendering is used to render colors without gamut compression so that

all colors are matched as accurately as possible. To reproduce a company's logo,

either relative or absolute colorimetric rendering should be selected. This method

tries to match the reproduction color to the original as much as possible, however,

the result of the color appearance is different from the original because some of the

colors are out of gamut. Therefore, the colors which are our of gamut are represented

as the closest colors achievable by the devices. For instance, when a CMYK image for

an output device is simulated by another CMYK imaging device, the colorimetric

rendering is used for the CMYK to another CMYK color conversion.

The colorimetric method is divided into two methods: relative colorimetric and

absolute colorimetric. The relative and absolute colorimetric differ in the decision of

the white point. Relative colorimetric is relative to the white point of the paper or

scanner used, while absolute colorimetric is relative to the CIE white value, D^O and

2

(see Figure 10).

1
"""

//

/

Solid represents SWOP refer

ence, the other does EPSON

SC3000 with CMS

Figure 10
a*b*

diagrams for relative and absolute colorimetric rendering methods

Saturation

Saturation rendering is used for a presentation graphic. Colors are pushed towards

the gamut boundary, giving them the maximum saturation available in the output

system. Ifmaximized saturation is desired, this method is suited to render a bright,

vivid, and punchy
image.
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PostScript Level 2 ]""

The first generation of PostScript language, developed by Adobe Systems in 1985, was

spread into desktop publishing for the these reasons: typographic flexibility, typographic

quality, and device independence.1 Due to the weakness of the original PostScript language

in controlling color and halftone screening became a barrier to further adoption, Adobe

Systems introduced PostScript Level 2 in 1990. The main features of PostScript Level 2 are:

better memory management, better color handling, the introduction of forms caches and

patterns, increased use of dictionaries, the ability to handle file decompression during out

put, and Improved control of the output device from the front end. Therefore, it helps han

dling color management between a host computer and a color printer with a device inde

pendent color model such as CIE XYZ and CIELAB.
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Chapter 3

Review of Literature

Specifications and Standards

We are at a turning point in graphic arts history and most people have nor yet realized

how greatly computerization and standardization will impact the printing industry.

SWOP and the standards committees play an important role in this event. It is the first

time that the industry will have a physical reference and numerical data to use in

establishing aims. The following details will introduce some national specifications and

international standards.

The Specifications for Web Offset Publications, commonly known as SWOP,

has been used as a guideline to ensure maximum quality reproduction m magazines

and advertising for several years. It is a proofing specification that defines the require

ment tor sheetfed on-press lithographic proofing to be used for publication material to

be printed by web offset or gravure. Although it is only a recommendation and not a

standard, to conform to SWOP is to achieve a predictable quality with the pages of a

publication.

As web offset printing ot publications became popular, and then predominant,

in the late 1960s and early 1970s, the printing industry was facing a major problem

caused by the materials (proof and film) being supplied to web offset publications. The

idea of forming a committee to write specifications first emerged in late 19^4, there

after the initial set of specifications was first published in 1975, and then SWOP was

23
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first used in 1976. There were updates published in 1977, 1978, 1981, 1986, 1988,

and last in 1993. These SWOP specifications applied only to the separator in
then-

early stages, however, the first guidelines for web printing had been addressed in 1986.

According to David Q. McDowell, SWOP marked the beginning of a trend: a

shift away from the industry notion ot printing as art or craft and toward a view ot

printing as a scientific process that is controllable and
measurable.'

Today SWOP clearly defines the requirements for color separations, proofing,

web printing, and so forth. The SWOP booklet also includes the Gravure Association

of America (GAA) approved specifications for halftone gravure that calls for adherence

to SWOP proofing specifications. These additional GAA specifications provides a bet

ter understanding of the differences between the two printing process.

There are three printing and publishing groups within the LJnited States report

ing to ANSI (American National Standards Institute), and one international printing

and publishing standards group. The US national Bodies are the US Technical adviso

ry Group (TAG) to ISO/TC 130 (USTAG/ISO/TC130), the Committee for Graphic

Arts Technologies Standards (CGATS), and B65 Safety Standards. The international

committee is ISO Technical Committee 130, Graphic Technology (ISO/TC130).

CGATS and ANSI ITS are presently working together with SWOP Committee to

develop color calibration and printing definition standards. Some of standards devel

oped from these committees will be
brief!}' described in this chapter.

The SWOP committee has been developing color calibration and printing defi

nition standards together with CGATS and ITS. The results are shown as follows:
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CGAI S .4 Graphic Arts Reflection Densitometry Measurements - Terms,

Equations, and procedures.

CGATS .5 Spectral Measurement and Colorimetric Computation for

Graphic Arts Images.

CGAI S .6 Specifications for Graphic Arts Printing - Type 1.

CGATS .9 Graphic Arts Transmission Densitometry Measurement -

Terms, Equations, Image Elements and Procedures.

IT8.7/1 Color transmission target for input scanner calibration.

ITS.7/2 Color reflection target for input scanner calibration.

II 8.7/3 Input data tor characterization of Four-color process printing.

IT8.7/4 Default three component (RGB) color data definition for use

in the graphic arts industry.

The ISO/TC 130 Graphic Arts Standards Committees has developed a set of

test images called SGID (Standard Color Image Data) which was tinder review as

ISO/F9IS
12640."

It was designed to evaluate the performance of the printing process

es. However, the purpose of this standard was to specify an input data file, a measure

ment procedure and an output data format to characterize
an}' tour-color printing

process. There were eight natural and ten synthetic images selected. In order to elimi

nate variations in input scanning, these SOD images were only available in an elec

tronic form, therefore, they were merely a common set ot reference data. This data was

available on a CD-ROM as TIFF/IT file from the draft version of ISO 12640 -1095.

The ANSI 1T8.7/3-1993 - Graphic technology
- Input data tot characterization

of 4-color process printing, was also adopted as a portion ot the SCID. It contained a
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series of 928 color patches. As previously mentioned, this standard is used to
specif'

an

input data file, a measurement procedure and an output data format to characterize

any four-color
printing process. The output data (characterization) file should be trans

ferred with any of the four-color (cyan, magenta, yellow, and black) halftone image

tiles to enable a color transformation to be undertaken as required.

The intent of CGATS .4 and .5 was to define terms and established methodolo

gies for reflection densitometer instrumentation and measurement, and tot reflection

and transmission spectral measurements and colorimetric parameter computation for

graphic arts images. The conditions defined are: 0/45 geometry, the CIE
2

standard

observer, the CIE D50 illuminant, and black backing under samples. However, the

weighting functions and computational procedures to minimize variations due to

computational procedures are also provided in these documents.

Table 1 - Press Test Density and Colorimetric Data

Density (Status T)
L* a* b*

AE

Cyan Aim 1.22-1.36 54.7 -36.9 -40.0 4

Test 1.29 55.7 -37.8 -40.4

Magenta Aim 1.33-1.47 46.2 70.0 -1.5 5

Test 1.40 46.3 70.1 -2.2

Yellow Aim .94-1.08 84.6 -5.1 84.7 6

Test 1.01 84.3 -5.8 84.5

Black Aim 1.52-1.66 18.3 0.4 0.7 3

Test 1.58 18.5 0.4 0.9

Paper 88.7 -0.3 3.7

Note: The value shown tor paper is tor a representative sample of Champion

Texweb paper, which meets the SWOP specification.
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ANSI CGAIS I R 001-1995 provides public access to, and serves as a reference

source tor, colorimetric characterization data describing offset lithographic printing

meeting the requirements of ANSI/CGATS .6-1995, Graphic Technology -

Specifications for graphic arts printing
- Type 1. It actually is a function of

ANSI/ITS.7/3, CGATS .5, and the SWOP, and so forth. Since the data contained in

this document is based on the measurement of press sheets from practical printing, the

data itself cannot be normative. However, it is an important reference because it is the

first document which provides the best estimate of the characterization of this class of

printing. Table 1 (see page 26) shows the aim density range, colorimetric aim values,

and colorimetric tolerances (AE*) of the single color solids as defined in CGATS

Color Management System and ICC Profile

A color management system is a system in which all imaging devices are color-managed by a

color management software package to maintain color consistency from one imaging device

to another. There are two main
tasks:"

1. Creating device profiles which contain data about the color characteristics ot each

device in the system.

2. Linking these device profiles together to compensate for the color capability

(gamut) of each device.

In the past, input, display, and output devices were calibrated in a closed-loop

fashion to ascertain the desired color match between original and reproduction.

However, with the advent of open systems based on desktop components an automatic

compensation of the differences occurring between input and output was no longer

guaranteed. A theoretical way to overcome this problem was to
individuall}'

calibrate
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all input and output devices with respect to a device independent standard (calibra

tion.) Consequently, color management systems were created to perform the task.

CMS is a software that is able to convert the color data tecorded with an input

device into device-dependent output data with the aim of achieving a user-defined

match between original and production.
-

The first color management systems were

created in a different architecture, thus, there was no compatibility between profiles

and no consistency among the results. The International Color Consortium (ICC),

which was a common platform comprising of a definition of the basic functions and a

data format for color profiles, was developed soon after the idea of color management

systems was born. It was established in 1993 by eight industry vendors for the purpose

of creating, promoting and encouraging the standardization and evolution ot an open,

vendors-neutral, cross-platform color management system architecture and set of com

ponents. The founding members were Adobe Systems Incorporated, Agta, Apple

Computer, Eastman Kodak Company, Microsoft Corporation, Silicon Graphics Inc.,

Sun Microsystems, and Taligentlnc.

ColorSync

ColorSync works as a system level color management system tot Macintosh computers,

Apple Computer. ColorSync 1.0, the first generation, was introduced in 1993 for providing

a common architecture for color management. However, it was not sufficient tor high-end

users because of a lack of application programming interface (API). In fact, prepress people

did not obtain good results for color transformation with ColorSync 1.0.

In [une 1995, Apple introduced the second generation color management system,

ColorSync 2.0. The ColorSync 2.0 system software improves three elements: the ColorSync

API, the Apple Default CMM (Color Matching Method), and ColorSync 2.0 (or ICC-com-

patible) profiles.
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In the same year, Apple introduced ColorSync 2.0 Photoshop Plug-In Modules 1.3.

They became available for Photoshop users to obtain high quality reproduced color

images.1
It uses Linotype-Hell's color matching methods, and links two or rhree peripheral

devices for doing gamut mapping on a host computer. Therefore, it provides an accurate

color from any device. There are three plug-in modules: acquire, export, and filter. (Note:

only images saved in the TIFF format without any compression can be processed.)

In early 1998, Apple brought ColorSync 2.5 with several improvements to the mar

ket."
These major changes are: improved ease ot use through calibration framework, multi

processor support for improved performance, increased productivity resulting from

AppleScript and profile management enhancements, and ColorSync 2.5 extras.

ColorSync manages color transformation from one device to another by referring to

both device profiles. When a color transformation (gamut mapping) is conducted,

ColorSync uses a color rendering method, also called color matching method (CMM), that

decides how the colors in the different gamut spaces are compensated tor. I he color render

ing method can vary the color result. Selecting one of the color rendering methods is impor

tant in color management. There are three color rendering methods: perceptual, colorimet

ric, and saturation.

As mentioned, ColorSync is not designed for full-function color management.

ColorSync is a system software for color matching that converts one color space to another.

The ColorSync function is explained as follows (refer to Figure 1 1 in the following
page).17

1. Scanned pixel color data are sent to the host computer along with the scanned

image.

2. Each ICC device profile for a scanner, monitor, or color printer has to be created

in advance. A scanner profile describes each color in terms of RGB (Red, Green,

Blue) numbers and gives the best-fit equivalent in device-independent CIE Lab
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numbers for the given pixel color data, similar in concept to the way an
English-

Japanese dictionary gives the English equivalent ofJapanese words.

3. ColorSync receives the profile and manages an algebraic conversion of the scan

ners RGB values to the monitor's profile. The actual comparing can be done by
ColorSync Application Programming Interface (API).

4. The first part of this conversion is to find the pixel color data listed in the profile

as RGB values, and then to convert them to CIE Lab values.

5. ColorSync then uses the monitor profile to find the monitor's RGB values that

best fit the CIE values.

6. When an original image is printed, ColorSync compares die scanner profile with the print

er profile by utilizing a common language such as CIE Lab. Then the CIE values are

converted to CMYK (Cyan, Magenta, Yellow, Black) values that color printers can

understand.

7. If ColorSync finds a color the printer cannot reproduce, it picks another that is

close depending on the color rendering style.

Previous Study

Professor Robert Y. Chung and Yoshinori Komori of the Rochester Institute of

Technology had a master thesis. The Performance Analysis of Color Management System:

Simulation ofColors from Sheetfed Offset Press by Analog and Digital Color Proofer, pub

lished in May 1997, and as a TAGA paper in 1998. Their research indicated that an

ICC-based digital proof did not perform better than a well calibrated film-based proof

ing system. An average AE of 6 to 9 between proofs and the reference press was found.

Their research data detived from were based on the IT8.7/3 basic target (182

patches) measured in CIELAB values. Two press runs were pertormed as a base refer-



ence. An average color difference of 3.76 AF was found to exist between the runs.

However, this color difference of 3.76 AE was well within the tolerance of 6 AE as

reported by Scott Stamm. Thereafter, analog proofs (filiation MatchPrint III) and

digital proofs (Imation Rainbow) were made to match the reference press sheet both

managed and unmanaged by CMS. As a result, average color differences of 6.41, 7.22,

7.31, and 9.14 AE were found between the base reference and the proofs (see Table 2)

Table 2 - Average AE between each color proof and the reference press sheet

MatchPrint III Rainbow

w/o CMS wCMS w/o CMS wCMS

Average AE 7.34 9.14 6.41 7.22

These colorimetric findings show a noticeable color difference between the

color proofs and the reference press sheet. All of them are outside ot the tolerance ot 6

AE. In other words, there are significant color differences between all tour proofs and

the base reference. Since the Rainbow proofer with CMS does not show a significant

improvement in matching color, they state that ICC-based digital proofer does not

perform better than a well calibrated film-based proofing system. However, this case

does show that ICC-based digital proofer performs about the same as a well calibrated

film-based proofing system.
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Chapter 4

Hypothesis

Digital proofing systems have certain advantages over analog proofing systems, in that,

they are inexpensive, fast, and an easy way for making a color proof with less mainte

nance. As a digital prooter is developed to work in open-system color, device's calibra

tion and characterization, and conversion through CMS processes determine the quali

ty of the performance. A well calibrated digital proofer managed by CMS is capable of

matching color to
an}'

output device, theoretically. However, noise during the CMS

processes can usually impact the result tor the worse.

The objective of this study was to investigate whether a color management sys

tem enabled EPSON SC3000, which had sufficiently large gamut, to simulate the

SWOP color. Only colorimetric consistency based on CIELAB terms was evaluated.

Visual differences could not be accessed because the reference printing conditions were

expressed as a data set, and this data set was derived from an average of six actual

printed sheets. There was no single example directly related to the data set. As a result,

color differences were displayed as AE values in the study. By doing so, we also investi

gated if there was a significant difference amongst the following three testing methods:
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Ml EPSON SC3000 in default condition

M2 EPSON SC3000 in default condition with CMS compensation

M3 EPSON SC3000 with a refined calibration (to have the amplitude responses

calibrated to SWOP) and with CMS compensation

Hypotheses

The hypotheses have been tested are stated below:

HI There is no significant difference between Ml and M2 when comparing the

SWOP reference in colorimetric CIELAB AE values.

H2 There is no significant difference between M2 and M3 when comparing the

SWOP reference in colorimetric CIELAB AE values.

Limitations

Noise during the processes can usually directly impact the CMS's performance. In

addition, the result can vary it a different color management profiling software or a

different CMM is selected. This experiment was only tested under the following condi

tions:

1. Printer: EPSON Stylus COLOR 3000 ink jet printer

2. Printer driver: EPSON StylusRIP

3. Paper: DuPont/Epson Commercial Proofing paper (Super A3/B)

4. Target: IT8.7/3 basic color characterization target (182 patches)

5. System-based CMS: ColorSync 2.5

6. Profiling software: Kodak
Colorflow ProfileEditor 2.0

7. Color matching
module: Kodak CMM

8. API: Photoshop 5.0.2

9. Pagination software: QuarkXPress 3. 32

10. Measuring instrument: Gretag SpectroScan system
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Delimitation

The scope ot this study was limited to a given proofer condition. An absolute render

ing method was used for the color conversions from one CMYK to another CMYK

space. Experimental errors and their impacts were not investigated separately.



Chapter 5

Methodology

The objective of this study was to investigate the color difference, which the AE was

derived from L+, a*,
b+

(CIELAB), between the SWOP reference (ANSI CGATS TR

001-1995 -Type 1 Printing) and EPSON Stylus COLOR 3000 printed color proofs.

Three testing methods were proposed for this research. The first method was to have a

proof reproduced in the default device gamut without ICC profiles applied. The sec

ond method was to have a proof reproduced in the default device gamut with ICC

profiles applied. The third method was to have the proofer's amplitude responses cali

brated to SWOP conditions, and then to have a proof reproduced with ICC profiles

applied under the condition that the proofer has been calibrated to SWOP.

Equipment and Materials

1. Host computer and accessories:

- Power Macintosh 7300/120 WITH SYSTEM 8.0

- iomega zip
100.MB drive and disks

2. DTP software:

- QuarkXPress 3.32 software (Efi color extension off)

- Photoshop 5.0.2

- Microsoft Excel 98

38
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3. CMS:

- ColorSync 2.5 Mac OS system-based extension software

- Kodak Colorflow 2.0 ProfileEditor profiling software

- SWOP ICC profile provided by Kodak

4. Target:

- SCID S7&S8 (as ANSI IT8.7/3 basic target with 182 color patches in

total) from ISO/TCI 30 SCID (CD-ROM as TIFF/IT file from the draft

version of ISO 12640 -1995)

Figure 12 ANSI IT'S.7/3 basic target

5. Colorimetric reference dara:

- Colorimetric Characterization Data tor Type 1 Printing

6. Output device:

- Epson Stylus COLOR 3000 (l44()x~20 dpi) ink jet printer output onto

DuPont/Epson Commercial Proofing Paper (Super AJ/B)

7. Measurement devices:

- Gretag SpectroScan system which was composed of SpectroScan (an

automation table), Spectrolino (spectrophotometer), Spectroserver soft

ware (to establish Spectrolino protocols), and SpectroChart software ( t<

control the SpectroScan).



Experimental Procedure and Data Collection

There were three testing methods performed for the study. Figure 13 (refer to the fol

lowing page) shows a workflow chart for experiment procedures and hypotheses test

ing. However, a device consistency and a material stability test were also performed.

Pre-experiment Testing

Stability and repeatability is always a key element within an experiment. A device con

sistency test with thirty samples printed in a month was investigated. A material stabil

ity test with one selected sample for the issue of ink and paper fade was tested. Both

testing were done prior to performing the main experiment. The same ink cartridges

and settings were used through the entire study.

0.1 To perform a device consistency test

An
8.5"

x

11"

(letter size) page in QuarkXPress 3.32 was created (Appendix A). An

IT8.7/3 basic target, an indication of the printing date, time, and a description with the

proofer settings were placed within the page. This test page was saved, and then printed by

EPSON SC3000 with its StylusRIP driver (Appendix B). All the settings were recorded

(Appendix C). Thirty samples were printed in a month; one or two were performed from

each day. The ITS.7/3 basic target form all thirty samples were measured and recorded in

Excel workbook.

0.2 To perform a material stability test

The same test page (as step 0.1) was used to perform the material stability test. The

IT8.7/3 basic target of the printed sample was measured and recorded in Excel work

book seven times: right after printed, 30 minutes, one, two, four, eight, and twenty-

four hours after printed. Delta E of the four process colors (cyan, magenta, yellow, and
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black), paper, and an average (based on all 182 patches of ITS.7/3) were calculated

based on the first measurement.

Method One

The lunction ot the first testing method was to calibrate the digital proofer, EPSON

Stylus COLOR 3000 ink jet printer, in amplitude responses and to access color differ

ence to SWOP before the CMS treatment. All the data generated from Method One

will represent the prooter's default condition and the proofer's amplitude responses in

this experiment. A large average AE value is expected in this stage because of ink col

orant, paper, and device characteristic differences.

1 . 1 To create Test Form I

The first part ot this experiment was to create a

8.5"

x 1
1"

(lettet size) page in

QuarkXPress 3.32. IT8.7/3 basic target (CMYKi ) and a description ot the settings were

included in the page as the lest Form I. I his test form was saved as an electronic file tor

furrher usage.

1.2 To make a proof

'Lest Form I was printed via QuarkXPress 3.32 with EPSON StylusRIP dtiver (refer to the

same condition as stated in step 0.1). The printed ITS.7/3 basic target was measured and

compared to Colorimetric Characterization Data for Type 1 Printing.

Method Two

The function of the second testing method was to access color difference to SWOP ref-

erence in proofer's default condition with a CMS treatment. A fait average AF value

was expected in this stage.
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2. 1 ICC profiles preparation and image modification for Method Two

This portion of Method Two was to generate an ICC output profile for the proofer,

EPSON Stylus COLOR 3000 ink jet primer. A SWOP ICC profile was provided by

Eastman Kodak to be used as a source profile. Kodak Colorflow output characterization

target as TIFF format was printed with the same condition as step 1.2. The target was

measured and computed through Kodak Colorflow ProfileEditor software to generate

an ICC profile (Appendix D). Both ICC profiles were applied to the LPS. 7/3 basic tar

get (CMYKi) under Photoshop 5.0.2 environment (Appendix E). The modified target

(CMYK?) was saved as a TIFF file.

2.2 To create Test Form II

Test Form II used the same form as Test Form I. The CMS managed ITS. 7/3 basic target

(CMYK2) from step 2.1 was used instead of the original one (CMYKi).

2.3 To make a proof

The Test Form II was printed under the same manner and settings in Method One (see

step 1.2).

Method Three

The function of the third method was to experiment with color matching by means ot

color management system and default-to-SWOP amplitude matching. When

comparing the

AF"

results to Method One and Method Two, a better color match was

expected with Method Lhree.
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3. 1 ICC profiles preparation and image modification for Method Three

Based on Method One, the color proof was measured with the Gretag SpectroScan sys

tem. Densities and Lab values of all four process colors were recorded and compared to

the SWOP reference (Appendix F). These data represented the printer's amplitude respons

es and led a refined calibration for Method Three, a dcfault-to-SWOP proofer calibration.

"Curves"

were generated in Photoshop 5.0.2 environment after the data analysis.

The Kodak Colorflow output characrerization target was saved as a TIFF for

mat. Therefore, it was able to be modified to SWOP's amplitude responses with

"Curves."

The characterization tatget was then printed via QuarkXPress 3.32. Target

was measured and computed through Kodak Colorflow ProfileEditor software to gen

erate another ICC profile.

The same SWOP ICC profile provided by Eastman Kodak as a source profile and

the new built ICC profile as an output profile were applied to IT8.7/3 basic target

(CMYKj) before the amplitude adjustment tor PTSON SC3000. The same

"Curves"

were

then applied to the ICC managed ITS. 7/3 basic target under Iransfer Curve function

in Photoshop 5.0.2 environment. The treated ITS.7/3 basic target (CMYK^) was

saved as another TIFF file.

3.2 To create Test Form III

Test Form III used the same form as Test Form I and II. The treated ITS.7/3 basic target

(CMYK;.) from step 3.1 was used instead ot the others.

3-3 To make a proof

The Test Form III was printed tinder the same manner and settings in Method One

and method Two (see step 1.2 & 2.3).
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Data collection and analysis

The ITS.7/3 basic target in the sheets printed from all three methods were measured

by a Gretag SpectroScan system in CIELAB values. Colorimetric data were measured

tinder the condition of the CIE illuminant D50 and the
2

standard observer (ANSI

CGATS
.5-1993) with a black backing. The SWOP reference, which the IT8.7/3 has

been defined in ANSI CGATS TR 001-1995 in colorimetric terms, was taken as refer

ence. ITS. 7/3 basic target containing 182 color patches at all printed proofs were mea

sured and recorded in Microsoft Excel 98. The final color differences were made from

the comparison of the reference and the the measured data in AE terms.



Chapter 6

Experiment Results

Assessment of Pre-experiment Testing

A profiling software sends a set of known output data (characterization data; CMYK or

RGB) to an output device. This printed sample was measured and recorded as a set of

known input data (CIELAB). These characterization data, therefore, provide the input to

ICC profile creation (see Figure 14). Since a color management system builds an output

profile mainly based upon one output, the output represents the characteristics of the

process as the profile is being used. Therefore, the higher the process consistency is

achieved, the better the color management system will perform.

Profiliilg so f Iware

Known output

data
++

Known input

data

1 I

' '

Output device

' '

Characterization

Target
N leasurm g de\ ice

( Hitput profile

Figure 14 Workflow of an ICC profile creation

As already mentioned, a color management system builds an output profile

based upon the one target output and the profile is built to represent the device char

acteristics. If the target fades before or while being measured, then the profile will not

46



be accurate. In other words, the degree of color fade will directly influence the accura

cy ot the color management performance.

i herefore, a device consistency and a material stability test were performed to

ensure the quality of this thesis study prior to testing the hypotheses. The same ink

cartridges and settings were used through the entire stud}-.

Assessment of EPSON SC3000 I3evice Consistency

Thirty color samples contained IT8.7/3 basic color characteristic targets (182 patches)

were printed by EPSON SC3000 in a month to perform the consistency test. ( hie or

two samples were generated from each day. The ITSC/3 targets of all proofs were

immediately measured with a G re tag SpectroScan system right after the proofs were

printed. The result were thirty sets of colorimetric data in CIELAB values (D50, 2)

recorded in Microsoft Excel workbook. A reference data set was achieved by averaging

the value of L*, a*, and
b*

of each color patch of the thirty samples.

From comparing all the thirty samples to the reference respectively, the results

were thirty sets of 182 AF.s, a total of 5460 AF.s. A histogram is shown in Figure 15. By

averaging the 182 AEs ot each sample, there was a result of 30 average AF.s which rcprcscnt-
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Figure 15 Histogram of Delta E values of 30 EPSON SC3000 printed samples
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ed the performance of each sample (see Table 3 & Figure 16 on the following page). By

doing so, there were 30 standard deviations also derived for each sample (refer to Appendix

G).

Table 3 Average Delta Es and standard deviation of 3<> EPSON SC3000 printed sampl

Sample # 12 3 4 5 6 7 9 10

Average Delta E 0.39 0.59 0.48 0.40 0.42 0.44 0.47 0.72 0.38 0.74

Standard Deviation 0.23 0.33 0.30 0.23 0.18 0.28 0.25 0.77 0.18 0.81

Sample # 11 12 13 14 15 16 17 18 19 20

Average Delta E 0.72 0.39 0.49 0.43 0.42 0.41 0.46 0.40 0.41 0.46

Standard Deviation 0.49 0.25 0.37 0.30 0.23 0.20 0.23 0.27 0.26 0.28

Sample # 21 22 23 24 25 26 27 28 29 30

Average Delta E 0.53 0.50 0.41 0.58 0.42 0.44 0.4b 0.49 0.44 0.55

Standard Deviation 0.35 0.30 0.28 0.41 0.23 0.25 0.27 0 27 0.28 0.2"

Figure 16 Average Delta Es over 30 EPSON SC3000 printed samples

Of the 30 samples, there were three (aS, #10, and #11) with sufficiently larger aver

age AEs or larger standard deviations than the others. Within the three samples, there were

38 patches (6.%o out of 546 patches) which had a 2 AE or higher (Max AE of 4.43). In

the remaining twenty-seven samples, there were only five patches (or 0.10o) with a 2 AE or

higher (Max AF, of 2.65) (refer to Table 4). From the general statistics, it actually did not

show a significant difference in average AFs with and without accepting the three samples.
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4.43 2.65

0.02 0.01

346 215

>.34% 4.38%

42 5

).77% 0.10%

Table 4 General statistics for EPSON SC3000 consistency test

All 30 Samles w/o #8, #10 &
#11*

Total Patches 5460 4914

Average Delta E 0.48 0.45

Standard Deviation 0.36 0.28

Maximum Delta E

Minimum Delta E

Patches with Delta E > 1

Percentage 6.34%

Patches with Delta E > 2

Percentage

The reference of this data analysis ro be compared with and then generated delta Es

trom was by averaging the
2^

samples hut not the three error samples.

but did significantly in the standard deviations. An average AF ot 0.45 with a standard devi

ation of 0.28 without taking the three error samples (#8, #10, #1 1) into account, and an

average AE ot 0.48 with a standard deviation ot 0.36 with all thirty samples were estab

lished. The average AE of 0.45 is fairly small comparing
an}'

two press runs (which is about

2 to
4).1

Therefore, the EPSON SC3000 is a very consistent device was concluded. The AF.

0.45 was, therefore, taken as a testing criteria ot the
hypotheses testing.

In order to achieve better process control, it was imperative to
verity'

what the possi

ble causes of the errors could be. It was found that these three color proofs were the firsr or

the second output of the da}', and the EPSON SC3000 had a long rest tor 24 hours or

longer prior to making these proofs. Based on this finding, there was no other output

accepted for the thesis study if it was the first or the second print-out of the day.

Assessment of EPSON SCROOP Material Stability

Since colors of an ink jet output rapidly fide as soon as the inks were drawn down to

paper, it is imperative to find a period of time which otters a minimal change in color

appearance in order to build an accurate profile tor EPSON SC3000 (refer to a recom-
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mendation by Mr. Wilson Cheung at Dupont). Therefore, there was an output stability

test performed. A selected color proof with the IT8.7/3 target was measured seven

times in 24 hours (see Table 5). Delta E of the four process colors, paper, and an aver

age (based on all 182 patches of IT8.7/3) were calculated based on the first measure

ment (refer to Appendix H).

Table 5 Color stability of EPSON SC3000 output over time (within 24 hours)

Time (hours) 0 0.5 1 2 4 8 24

Average 0 0.31 0.40 0.52 0.51 0.54 0.76

C 0 0.19 0.28 0.45 0.51 0.75 0.60

M 0 0.13 0.18 0.29 0.32 0.49 0.59

Y 0 0.58 0.77 1.08 1.17 1.11 1.90

K 0 0.24 0.30 0.40 0.37 0.36 0.60

Paper 0 0.05 0.10 0.20 0.26 0.40 0.55

From there, a chart with six curves was created and analyzed (see Figure 17 on

the following page). There was a sufficient AF. difference found in the first two hours, and a

minimal between two to eight bouts. Phis suggested that there should not have any profile

built in the first two hours; and any information derived from that period of time was not

good tor data analysis. However, two to eight hours has appeared to be the best time tor tak

ing measurements.

UJ

tl

0 2 4 5

Average

C

M

Y

K

Paper

20 248 10 15

Time (hours)

Figure
1"

Color stability of EPSON SC3000 output over time (within 24 hours)
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There were two fairly small AE difference decrement (0.03 & 0.01 AE) found in

black color at four and eight hours after printing. It was small enough to be ignored. This

phenomenon will not be discussed in this study.

As tested, an ink jet output fades through time changes. There was an extended

stability test with a period of time up to three weeks (typically a proof's life is two to

three weeks) performed, recommended by Prof. Joseph Noga at Rochester Institute of

Technology, to answet how much the color of the EPSON SC3000 output nuv fide in

its life. A reference was achieved by measuring the ITS.7/3 target of a selected color proof at

two hours after printing. From there, this proof was measured at about a daw a week, two

weeks, and three weeks. Another set of tables and charts. Table 6 and Figure 18, were estab

lished. There was no AE ditterence larger than two, within the two week period, but the AF)

difference of cyan and yellow became slightly larger than two after the two weeks. However,

a 2 AE is considered to be a "just difference in the graphic airs industry.

Table 6 Color stability of EPSON SC3000 output over time (within 23 days)

Time (days) 0 1 9 16 23

Average 0 0.43 0.91 1.10 1.42

C 0 0.24 1.49 1.87 2.38

M 0 0.40 0.97 1.14 1.45

Y 0 0.89 1.63 2.05 2.59

K 0 0.29 0.52 0.68 0.90

Paper 0 0.36 1.13 1.30 1.66

Average

C

M

Y

K

Paper

Figure 18 Color stability of EPSON SC3000 output over time (within three weeks)



Testing of Hypothesis HI

Method One EPSON SC3000 in default condition

Method Two EPSON SC3000 in default condition with CMS compensation

In the hypothesis HI, the color performance of EPSON SC3000 with and without

CMS, under the default condition, were investigated. The null hypothesis was that

there is no significant difference between Ml and M2 in colorimetric CIELAB AE wil

ties, fhe AEs were derived from L', a*, and
b'

values (F)50, 2), between the SWOP refer

ence (ANSI CGATS TR-00 1-1^95 -Type 1 Printing) and EPSON SC3000 color proofs.

Two sets ot data which represented the two methods were analyzed (refer to

Appendix I). A t-Test of the hypothesis that the data from Method One and Method

Two belonged to the same distribution was conducted (see Table 7). Spot checking ot

Table 7 t-Test: Paired Two Samples (Method One
c\'

Method Two) tor Means

Method One Method Two

Mean 1 4. 62340 1 89

Variance 26.38557017

Observations 182

Pearson Correlation 0.273989972

1 hypothesized Mean Difference 0

df 181

tStat 29.17098437

P(T<=t) one-tail 1.24965F.-70

t Critical one-tail 1.286246061

P(T<=t) two-tail 2.4993E-70

t Critical two-tail 1.653315849

3.625360038

6.853639535

182

the results showed that a large number ot points were significantly different at the >

40o probability level. This showed that the data from the two color proofs actually

represented two different populations. Looking at the data, since t Stat was positive,
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that Method Two did provide smaller AEs than Method One did. A histogram of the AF

distribution of the two methods is shown in Figure 19.

100
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\ S V V

Delta E

Figure 19 Histogram of Delta E values of Method One & Method Two

Of the two sets of 182 AF.s, an average AF) of 14.62 without CMS and an average

AE of 3.63 with CMS were found (see Table 8). There were \~"> patches (98.35"n) which

Table 8 General statistics of Method One es Method TWl i

Method One Method Two

Total Patches 182 182

Average Delta E 14.62 3.63

Standard Deviation 5.14 2.62

Maximum Delta E 32.88 17.10

Minimum Delta E 4.78 0.49

Patcheswith Delta E > 6 179 25

Percentage 98.35% 13.74%

Patches with Delta E > 12 130 4

Percentage 71.43% 2.20%

had a 6 AE or higher and 130 patches ri.43o) with a 12 AE or higher (Max 32.88 AE)

from Method One. It was found that Method Two had a total of 25 patches (13.74i>)

which had a 6 AF. or higher and a total of 4 patches (2.20o) with a 12 AF or higher (Max

17.10 AE). Since the two color proofs actually represented two different populations ant
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the average AE difference of 10.99 was greater than the testing criteria 0.45, that Method

Two had better proof-to-SWOP agreement than Method One was concluded.

Therefore, the null hypothesis HI was rejected.

Looking at the
a'b*

hexagon diagrams in Figure 20, the gamut of Method One

(EPSON SC3000 in default condition without CMS) was sufficiently larger than the

SWOP reference. In other words, the EPSON SC3000 was capable of reproducing
SWOP

colors within its limit (only 256x256x256 colors for 8-bit color). It was also found that there

was significant color shift in the high density area of cyan, magenta, and yellow colors. This

situation was improved as CMS was applied. A significant improvement shown in gamut

mapping and in color corrections of the three colors was observed.

Note: Black represents SWOP reference, blue dues of Method One, and red

does of Method Two

Figure 20
a*b*

diagrams of SWOP reference, Method One, and Method Two



Testing of Hypothesis H2

Method Two EPSON SC3000 in default condition with CMS compensation

Method Three EPSON SC3000 with a refined calibration (to have the amplitude

responses calibrated to SWOP) and with CMS compensation

In the hypothesis H2, the color performance of EPSON SC3000 managed by CMS

under the default condition and under the refined calibration (default-to-SWOP) were

investigated. The null hypothesis was that there is no significant difference between

M2 and M3 in colorimetric CIELAB AE values. The AEs were derived from CIELAB

L\ a', and
b+

values (D50, 2), between the SWOP reference (ANSI CGATS TR-001-1995

-Type 1 Printing) and EPSON SC3000 color proofs.

The two sets of data which represented each method were analyzed (reter to

Appendix J). A t-Test of the hypothesis that the data from using the default proofer cal

ibration and from using a default-to-SWOP calibration, that both the method were

ICC based, belonged to the same distribution was eondtieted (see Table 9). Spot check

ing of the results showed that a large number of points were significantly different at

Table 9 t-Test: Paired Two Samples (Method Two & Method Three) for Means

Metlios Two Method Th ree

Mean 3.625360038

Variance 6.853639535

Observations 182

Pearson Correlation 0.702098329

Hypothesized Mean Difference 0

df 181

tStat -3.376724524

P(T<=t) one-tail 0.000448929

t Critical one-tail 1.286246061

P(T<=t) two-tail 0.000897858

t Critical two-tail 1.653315849

4.50660479

23.27857411

182
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the > 90% probability level. This showed that the data from the two color proofs actu

ally represented two different populations. Looking at the data, since t Stat was nega

tive, that Method Two did provide smaller AEs than Method Thtee did. A histogram of

the AE distribution of the two methods is shown in Figure 21.

Delta E

Figure 21 Histogram ot Delta E values Method Two
ex'

Method Three

Ot the two sets ot 182 AEs, an average Al-. of 3.63 using the default prooter cali

bration and an average AF ot 4.51 usine the default-to-SWOP calibration were found

(see Table 10). There were 25 patches (13.74%) which had a 6 AF or higher and 4 patches

(2.20%) with a 12 AE or higher (Max 17. 10 AE) from Method Two. In Method Three,

Table 10 General Statistics of Method Two & Method Three

Method Two Method Three

Total Patches 182 182

Average Delta E 3.63 4.51

Standard Deviation 2.62 4.82

Maximum Delta E 17.10 28.25

Minimum Delta E 0.49 0.25

Patcheswith Delta E > 6 25 34

Percentage 13.74% 18.68%

Patches with Delta E > 12 4 15

Percentage 2.20% 8.24%



there were 34 (18.68%) patches wirh a 6 AE or greater, and 15 patches (S.24l)o) with a 12

AE or greater (Max 28.25 AE). Since the average AF difference 0.88 has been greater than

the testing criteria 0.45 and the two color proofs actually represented two different pop

ulations, that Method Two had better proof-to-SWOP agreement than Method Three

was concluded. Therefore, the null hypothesis H2 was also rejected.

Looking at the
a*b'

hexagon diagrams in Figure 22, the gamut ot both the methods

had been closely brought to the SWOP reference via CMS. However, Method Three had

shown a slightly smaller gamut than Method Two, and the red ot Method I'hree had a sig

nificant reduction in saturation comparing to the other. It was evident that the refined cali

bration (default-to-SWOP) had made the proofer's gamut smaller prior to making the out

put, and the red became impossible to be reproduced as expected by magenta and yellow

overprint. Besides these findings, the two methods had similar responses in gamut mapping

and color correction.

Note: Black represents SWOP relerenee, red does ol Method Two, and green

does ot Method I hree

'i

Figure 22 diagrams of SWOP reference, Method Two, and Method Three
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Further Finding and Discussion

Tone Reproduction and Chroma Ratio

The three methods were also analyzed for tone reproduction and chroma ratio against the

SWOP reference (see Figure 23). All 182 color patches of the ITS.7/3 basic target were used

to test lor the tone reproduction, however, only C's of 40 or greater (based on the SWOP

reference) were sampled for the chroma ratio The results showed that Method One

tended to print lighter in highlight areas and darker in shadow areas. By contrast, both

Method Two and Method Three were very accurate throughout the entire section.
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Figure 23 Tone reproduction and chroma ratio chart of Method One, Method Two, and

Method Three

From the chroma ratio analysis, it was found that the Epson SC3000 was
offering

much more saturated colors than the SWOP reference (Method One). Method Two was

fairly precise in reproducing C's. By contrast. Method Three favored the less saturared side.

This was evidence that the color management system was mapping the colors with
L"

as first

priority.
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L*-C Diagram

Although the hexagon diagram (shown in Figure 20) illustrates that the Epson SC3000

had larger gamut than the SWOP reference in a two dimensional color space, it does not

mean that Epson was capable of reproducing all colors in a three dimensional color space.

Therefore,
L+-C*

slices of RGB and CMY were investigated tor another aspect (see Figure

24). Beware that the
L'-C*

diagrams were not generated from measuring actual printed

samples, but were simulated with ICC profiles via Photoshop 5.0.2 (refer to Appendix K).

This method has offered a best estimate of the printable color space of each condition based

upon the ICC profiles.

In general, the Ejpson SC3000 in default condition covers the SWOP reference very

well in 17C7 dimension from midtone to highlight. However, there are some problems in

mapping the shadow area tor magenta, yellow', red, and green. This phenomenon is due to

the fact that the F.pson SC3000 does not print black, but only cyan, magenta, and yellow

for all color images. In other words, the Epson SC3000 rewrite CMYK information to CMY

data with its own black-box. Problems arise as the conversion of CMYK to CMY is render

ing from highly saturated color with large amount of black over-print. Fortunately, these col

ors are perceptually the least noticeable colors.

The refined calibration (EPSON SC3000 default-to-SWOP) covets the SWOP refer

ence fine in
F/-C'

dimension from midtone to highlight. However, it appears to have mote

problems in mapping
shadow areas tor all colors than when it is in default condition.

Although all the cyan, magenta, and yellow are larger in
C"

than the SWOP reference as

the}-

are 100% solid dots, it does not necessarily mean that the three dimensional color space

is larger as well. This is also evidence that the
a'b'

hexagon diagram can only provide two

dimensional, but not three dimensional information regarding the color gamut.



Note: Black represents 1
'

( chart of SWOP reference, red does of Epson St Wit) in

detank condition, and gteen does of Epson SC3OU0 in default-to-SWOP condition

60

1, SO

ll B,J

Cyan+Magenla

Figure 24
L'-C"

slices for the SWOP reference, Epson SC3000 in default condition, and

Epson SC3000 in default-to-SWOP condition
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Since the refined calibration reduces the capabilities of reproducing colors
from the

EPSON SC3000 in default condition, the refined calibration should not go beyond the

default condition in
L'-C*

dimension. Ironically, it does occur as shown in the yellow slice.

This is evidence that discrepancy does exist within profiles. As already mentioned,
this inves

tigation was mainly based upon the ICC profiles via photoshop 5.02. The results were

achieved as a reference for this thesis study, however, the accuracy of each profile does direct

ly influence the result.
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Chapter 7

Summary

T he goal of this study was to find an affordable digital color proofer which could pro

vide a good color match to any device. The purpose of this study was to answer whether

ICC-based CMS through a refined prooter calibration (amplitude alignment ) with current

ly available CMS software would help a sufficiently large gamut digital prooter to simulate

the SWOP reference (ANSI CGATS TR 001-1945 Type 1 Printing). In other words, the

objective of this research was to investigate it there was a significant difference in color per

formance with and without ICC-based CMS through a calibrated prooter. To test these

questions, three methods were proposed:

Method One EPSON SC3000 in default condition

Method Two EPSON SC3000 in default condition with CMS compensation

Method Three EPSON SC3000 with a refined calibration (to have the amplitude

responses calibrated to SWOP) and with CMS compensation

The results of the testing methods are shown in Table 11.

Table 1 1 Result of the three testing methods

Device: EPSON SC3000

Method Description Average Delta E

Method One Defaultw/o CMS 14.62

Method Two Default w/ CMS 3.63

63
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Lhe two hypotheses which have been tested were:

Hypothesis One

There is no significant difference between Method One and Method

Two when comparing the SWOP reference in colorimetric CIELAB AE

values (D50, 2). REJECTED

Hypothesis Two

There is no significant difference between Method Two and Method

Three when comparing the SWOP reference in colorimetric CIELAB

AE values (D50, 2). REJECTED

There were 182 AF.s derived from each testing method. A total ot three sets of

182 AEs were generated tor the hypotheses testing. Each ot the two sets ot data

(Method One tk Method Two / Method Two cv Method Three), which depicted the

two methods for the hypothesis testing, were analyzed. Lhe two t-Tests to determine if

the two sets ot data belong to the same distribution were conducted. Spot checking of

the results showed that a large number of points wete significantly different at the >

90% probability level for both Hypothesis One and Hypothesis Two. Lhe results

showed that the data from the two color proofs actually represented two ditterent pop

ulations for both the hypotheses. In other words, there was a significant difference

between Method One and Method Two, and between Method Two and Method Three

comparing to the SWOP reference in colorimetric CIELAB AE values (D50, 2).

Therefore, both Hypothesis One and Hypothesis Two were rejected.

This stud}' has successfully brought the average delta E inside of 4 between the

EPSON color proof and the SWOP reference. This result is attributed to the ANSI

CGATS TR 001-1905 Type 1 Printing data set and to the consistent output of the EPSON

SC3000. The researcher found that the refined calibration did not reduce the noise within

the CMS process but only lessened the amount of colors from its gamut. It was also totind
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that the CIE. plot was not able to represent the color gamut ot any device itself since it

could not provide a three-dimension aspect. Findings and conclusions of the thesis
stud}'

are stated as follows:

1. The EPSON SC3000 is a very stable device (an average AE of 0.45 with a

standard deviation of 0.28) when comparing any two press runs (which has

about 2 to 4 AE).

2. The EPSON SC3000 generates color proofs that fade over time. Color differ

ences become apparent when comparing the first measurement (right after printed)

to a period of 24 hours and three weeks, respectively, are 0."6 AF and 1.42 AF.

However, these small color differences do not turn the proof into a bad one.

3. Method Two does perform better than Method (One. It is evident that CMS

with the current available technologies does help a sufficiently large gamut digital

proofer simulate the SWOP reference (ANSI CGATS TR 001-O05 Type 1

Printing).

4. Method Three does not perform an}' better than Method Two. Since only

hardware adjustments can change the behavior of the proofer, software adjust

ments do not compress its gamut but only clip it. In other words, the number

ot colors is reduced as a digital device is being calibrated digitally.

5. CMS is very accurate in tone reproduction. In contrast, this may cause lost

of saturation it one color (yellow for instance) to be reproduced is outside of

the device gamut and is high in
L"

value.

6. A two dimensional plot diagram can not represent the gamut ot a

device. While the solid ink density of the adjusted CMY showed larger plot in

the proofer, it does not assure that the
C"

ot these inks remains to be larger as
L"

decreases. In other words, a proofer with a wider
a'b*

plot than a printer does not

necessarily have a larger gamut slice in the
L'C"

dimension.
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Recommendations for Further Study

(1) AE stemmedfrom device limitation
L'C'

plots must used to complement

solid ink densities and
a' b*

in determining color gamut capabilities of a device. In

this study, the EPSON SC3000 printer did provide a good colorimetric matching

(Delta E of 3.6) to the SWOP reference (ANSI CGATS TR 001-1995 Type 1 Printing).

Most off-target colors (which has Delta E of 6 and greater) were from those highly saturated

colors (cyan, magenta, and yellow) over-printed with black, especially with 70% and 100%

black. I hese off-target colors were not due to gamut mapping, but to the device limitations,

which have been stated earlier in this chapter. A device with a larger color gamut, in all col

orimetric dimensions, should be used to further reduce AEs.

(2) AE stemmed from gamut mapping Gamut mapping plays an important role with

in a color management system. Since a color management system converts a color from one

color space to another, the performance of it depends on how well the gamut mapping is

performed through the CMS process. During this thesis
stud}'

three SWOP profiles were

tested for the best result. It was found that most profiling software used lightness as the first

priority for gamut mapping when a profile was built. This has led to some problems when

attempting reproducing a color from outside ot the color gamut. 1 he result was a loss ot

chromaticity. To eliminate these problems and to emphasize profile accuracy, new methods

should be developed tor the next generation of CMS software to further reduce AEs .

(3) Extending the study to typical digitalproofing practices ICC "-based color manage

ment system uses CIELAB values tor profile generation and color conversion. Since the

CIELAB system interprets a color into colorimetric readings based on a series of human

visual tests, it does not ensure that the color transformation achieved by ICC-based CMS is

correlated to perceptual judgments. An experiment to
verify'

the correlation between colori

metric and perceptual matching should be conducted to provide additional data tor analysis.
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Appendix A



Output date & time:

IT8.7/3 Basic Color

Characterization Target

IT8.7/3 Basic Color Characterization Target (182 color patches)

Application: QuarkXPress 3.32

Printer: EPSON Stylus COLOR 3000

Printer Driver: EPSON StylusRIP

Paper: Dupont/Epson Commercial

Proofing Paper

Page Setup/Resolution: 1440 dpi

Print/Options: PQ Glossy paper 1440 dpi

Image: IT8.7/3

Source profile:.

Output profile:

Rendering intent:
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Appendix B



Printing from a Macintosh with EPSON Stylus COLOR 3000

(12/01/98)

Although the EPSON SC3000 uses 4-color CMYK ink cartridges, it is actually a

CMY 3-color printer. Black is only to be used for monochrome printing. If a

CMYK or a RGB image is sent to the printer, the data is interpreted by only 3-

color CMY inks on substrate (See EPSON SC3000 User's Guide 2-9 and C-l.)

Specifications:

Serial Interface Connector 8-pin mini-circular connector

PrintingMethod On-demand ink jet

Nozzle configuration Monochrome (black) 128 nozzles; Color (cyan,

magenta, yellow) 192 nozzles, 64 nozzles of each color

Resolution Maximum 1440 dpi x 720 dpi (horizontally x vertically) with

special coated ink jet paper

Control code ESC/P2 and expanded raster graphics code; IBM XL24E

Input buffer 64KB

Paper size Up to A2 (420x594 mm)

Print Drivers:

There are two different print drivers included in the EPSON STYLUS 3000 pack

age. One is a non-PostScript EPSON driver. The other is a Postscript-based

EPSON StylusRIP driver. Basically, most print jobs can be done with either print

drivers. However, EPSON recommends use of StylusRIP if printing placed or

imported EPS files within a page layout program, printing horn complex

PostScript-based drawing and publishing application (such as CorelDRAW,

Adobe Illustrator, and QuarkXpress), and matching PANTONE spot color. For

all other printing applications, especially photography,
use of the standard,

non-PostScript EPSON driver is preferred.

Since many options can be chosen horn print drivers, certain combina

tions will cause problems. Two situations have to be avoid: 1. Newer print a

RGB image as an EPS format within a page lay-out program, e.g. QuarkXPress,

in combination with EPSON standard driver. 2. Never print a RGB image in

Photoshop as "Print in
CMY"

is selected in Print window, if EPSON standard

driver is in use.



EPSON Media Type and Inks:

The EPSON SC3000 can print on just about any kind of paper, however, it pro
vides best results on EPSON's specially coated ink jet paper. There is a number

of choices from a variety of EPSON media, ranging from glossy paper and

transparencies to iron-on transfer paper and canvas cloth. In addition, EPSON

printer's versatile feeding options make almost any size or format of media pos
sible to be printed, including single sheets (up to A2), continuous paper, and

roll paper for banners and signs.

Media Name

360 dpi Ink Jet Paper

High Quality Ink Jet Paper

Photo Quality Ink Jet Paper

Photo Quality Glossy Paper

Photo Quality Glossy Film

Ink Jet Transparencies

Photo Quality Ink Jet Cards

Iron-On Transfer Paper

Photo Quality Self Adhesive

Sheets

Photo Quality Banner Paper

Ink Jet Canvas Cloth

Ink Jet Back Light Film

Size

Letter, A4, Super A3/B

Letter, A4

Letter, A4, Legal, B, Super A3/B,

A2

Letter, A4, Super A3/B, A2

Letter, A4, A6, B, Super A3/B

Letter, A4

A6, 8 x 10

Letter, Super A3/B

A4

A2 x 15m roll (16.5 inches x 49.2 ft)

A2 x 3m roll (16.5 inches x 9.8 ft)

Cost

$13.99/100 sh. (Letter)

$12.99/20 sh. (Letter)

EPSON SC3000 prints about 2100 color pages, or 3800 monochrome (black)
pages in A4 (ISO/IEC 10561 Letter Pattern at 360 dpi.) The print capacity may

vaiy, depending on how often you clean the print head. Only clean print heads

when printed image is unexpectedly light or faint (See EPSON SC3000 User's

Guide 6-1 for details), and when precise color matching is performed but printer

hasn't been run for more than 12 hours. Replace ink cartridges as an ink out

light flashes on printer's control panel.

Important: 1. Make sure paper is loaded printable side down.

2. Once an ink cartridge is removed from printer, it becomes

unusable and cannot be reinstalled.



Printing with EPSON Non-Postscript Standard Driver:
0. Select Remote Only from Apple Talk.

1. Turn on the printer prior starting-up the computer.

2. Start the application, e.g. Photoshop, and create a document.
3. Open the Chooser in the Apple menu, click the EPSON Stylus icon and

click the icon for the port to be used. Click Inactive to turn off
AppleTalk ifprinter port is selected (Figure 1.)

a
-

Select SC 3000, then

click the icon for the

port to be used in the

box on the right.

Click Inactive to turn

offAppleTalk aml

printer port selected. -

.

;X

a onnipr por

aeckgroiind Prtnnng

Figure 1. Chooser window

4. Choose Page Setup from File menu. Make sure that paper size and

paper source are in correct setup. Also check if the other options, e.

resolution, are in desired setup. Click OK to continue (Figure 2.)

g-

EPSON
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| Utility- Cancel |

I

A^ '.) Automatic

--/_ \/ * Advanced

More Settings! | Custom Se~ t | | Save Settings |

Media Type: | Phot Quality Glossy..
Color
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Current Settings

J'7> letter

3j Portrait

SuperFine - 1+40 rtpi

C2% MlcroWeave : On

2! High Speed : Off

V Color Adjustment

Paper Size

~
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Hedure or Fnlartje

Printable Area

intlng: . \ otr |
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'

gjp.irtr.iit Q

II OK |

1 Cancel J

Options.. ]

[

1

ustomlze_ |
ape

Utility-. |

|lTiTil".

if M.MIIflllll

Print Quality : | SuperFine - 1440 _

Media lype : | Photo Quality Glo- $ |
r Ink

3
* Color

O Black

J Error Diffusion

? Super

&5 I] "'P Horizontal

jli

No Color Adjust.- ; |

' Color Adjustment

Mode

Brightness

Contrast

Saturation

I Magenta

Yellow

3 Video/Digital Camera

.) ColorSync

Profile

(tendering Intent:

Help |

Figure 2. Pago Setup and other options windows



5. Choose Print from the File menu. Notice that the appearance of
"Print'

windows are slightly different horn each other as a CMYK or a RGB

image is to be printed. There is an extra option "Print in: Gray, RGB,

and
CMY"

if a RGB image is chosen to be printed. Be aware, never

print a RGB image in CMY (Figure 3.)

Window shown below illustrates as a

CMYK image is to he printed in Photoshop.

EPSON
-a c

Copies: [OB Pages: <*>AII OTZ3AZ_3

-1

/^ ] O Automatic

^/LL/
Advanced

'"*
>{ |MorP SPtTinrjsJ j Custom Se... *'<

| Save Settings |

Utility,

Media Type: | Plain Paper

Pnni Selei ted Are

Q Print Separations

6. Click Print.

Current Settings

fp Letter

ty Portrait

.,f
Normal - 360 dpi

(jf MicroWeave : OT!

, Color
IT""!" Speed: On

lij O&lack V Color Adjustment

EPSON >M

Copies:

Mode

Pages: # All on-n
| Ltiliry-

J
/^

I O Automatic

jLb (?) Advanced

_^_P
| More Settings) Custom Se

~\
S

Media Type: | Photo Quality Ink let .

B

Current Settings

'->* tetter

-^
Portrait

rf SuperFlne - 1+40dpi

g MirroWeave : On

Color
; 7Z Highspeed ; on

O Blark V Color Adjustment

ave Settings j

Print in: Q Gray *> RGB O CMY

\\ indov\ show n above illustrates as a RGB

image is to Ix1
printed in Photoshop.

Figure 3. Print windows

P.S. There is another Non-PostScript print driver called SC3000 (AT) included

in the package. It is for network printing, and requires an optional interface

board: either the LocalTalk board or the Ethernet board. It functions about the

same as the standard driver but for network printing. (See EPSON SC3000

User's Guide A-l.)



Printing with EPSON StylusRIP (PostScript) Driver:
0. Select Remote Only from Apple Talk.

1. Turn on the printer prior starting-up the computer.

2. Start the StylusRIP software and leave it active until joh is done.

3. Open the Chooser in the Apple menu, click the PSPinter icon and

select the StylusRIP server listed in the box on the right. Make sure

AppleTalk is active (Figure 4.)

SC JOrjrj V. WOOf A

Type:
,
PostScript Printer

=ft Bnct qround Print)
S""P- H

J On Of.

Figure 4. Chooser window

4. Open an application, QuarkXPress as instance in this article, and open a

document to be printed.

5. Set the Page Setup options and click OK (refer to Figure 5. which illus

trated in the following page.)

6. Select Print and set the Print Options (See Figure 5.) Click Print.
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Figure 5. Page Setup, Print and Options windows.
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EPSON Stylus COLOR 3000 Printer Settings

The printer settings of Epson SC3000 for the thesis study is illustrated as below

File/Page Setup...

PSPnnlpr Page lll[l

a
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EPSON Stylus COLOR 3000 Printer Settings

The printer settings of Epson SC3000 for the thesis study is illustrated as below:

File/Page Setup...

PSPrinter Page Setup

. 3. _ '_ r
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Layout. M,.
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Orientation: \W& fC

n
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Paper Size:

Data format:

ISuper A3/B|

Binary|
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| Print ||
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Tiling: [on]

Separation: [off]

Registration: [ Off |

Options:

? Include Blank Page

0 pof i Help j

G Collate Q Backto Iront

? Spreads Q thumbnails

OPI: [ Include Images |

s

1

ll 0* II

Cancel 1

Print: ColnCGrayscale ? ]

-_
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-

|
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To Build ICC Profiles with Kodak Colorflow ProfileEditor

(1/13/99)

Kodak Colorflow Profile Editor creates and tunes monitor, input, and output

profiles, and saves profiles as ICC profiles or POSTSCRIPT level 2 language

CRDs. It evaluates color profiles using wizard-based profile analysis and

KODAK Color Evaluation targets.

System Requirements

Color monitor with a minimum lb-bit (Thousands Color) displav

board; or 24-bit (Million Color) color displav recommended for visual

tuning

90MB hard disk space required tor lull installation with all options

CD ROM drive

Power PC with minimum b4 MB RAM, 128MB RAM is recommended

lor Macintosh; Computer compatible with IBM computer with Pentium

processor or higher for PC

Mac OS 7.5.3 or higher; Microsoft Windows 95 or higher for PC

Preparation Prior to Getting Started

To install profile Editor software.

To have a colorimeter, KODAK Q-60 and evaluation targets ready for pro

filing and profile tuning.

Make sure there is a controlled, consistent viewing environment.
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0. To Launch Kodak Profile Editor and Ready for Building a Profile

0.1 Start Profile Editor.

0.2 Select File/New. The Create New Profile dialog box appears.

Create sew Profile

Profile Type :

IL j
Input

Output

Abstract

Device Link

| Cancel J

1 Help |

0.3 Select Monitor, Input or Output and click OK.

1. To Build a Monitor Profile

Before building a monitor profile, make sure that monitor is calibrated, is

warmed up as recommended, and the white point is set to the standard (typical

ly D50).

1.1 Select Monitor and click OK. An New Monitor Profile dialog box

appears.

New Monitor Profile

Compaq JviSA ColorMonitor 1 9 ;i>:mm A

Dell Computer Ultrascan 17 I 8 0-J300
=

Dell Computer Ultrascan 21 I * 33300

6en.ncP22 1 t

Generic F:j 1 D i SOB

6enencP22 1 6 D9300

Hitacnr lCMUC^M 1 3 "

Choose jour monitor bv fe manufacturer ind model r-irr eandwhite po nt

Monitor profiles are nude, oasod on nominal properties , upplied By monito

mjnuta>-"turers and msy not correspond exactly to you rrr onitor

"*'p I

When building a monitor profile with Profile Editor, it is based on manufac

turer, white point, and gamma of the monitor. These technical specifications

are available from the monitor's manufacturer.

The Profile Editor software provides a list of descriptions. From the list,

select one that matches - or is closest to - the monitor description. Then

change the values for gamma, primaries, and white point if needed. Click

OK to continue.



85

Monitor Definition

Manut

Mode

acturer ADI Systems, Inc

ADI Microscan ^ESM-55I4B | Change. . |

-Priming.

P.it

15 reen

x:

wstmmm\
" 1

[10.2802 | v pO.6099

1:0 i+gi i k 0656

Whit* Point D'3?Jjr.

Enter trie '-alue; for /ourmonitor Ifyou do not know the art

us a the default values orchoofe on* ofth Genericmonitor;

monitor Va lid value; for x and j *r* 0.0-1 i'

ad afdeflnlng a

Select the monitor if it is listed, then click OK. If there is no preferred moni

tor description available from the list, select the Generic P22 entry with the

correct white point and click OK.

1.2 A profile window appears with the default name ICC Profile//. The man

ufacturer and model fields are filled in.

Genera!

Description

Manufacturer :

Model:

Creation Dale

Modification Date

Copyright:

Tone A Color Lib Apple_PM71 00/30

omn, -

Gemw-K F2-

0/06/98 11 27 50

0/06/98 11 27 50

Copgnghl Id Eastman Kodak Company , 1

reserved

398. .11 rights

L Help |

1.3 Type a description for the profile.

1.4 Select File/Save and save the profile in System Folder/

ColorSync Profiles (Macintosh computer with ColorSync 2.5).
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2. To Build an Input Profile

Before building an Input profile, make sure that:

the monitor has been characterized, and there is a monitor profile created.

the scanner is powered on, warmed up, and calibrated according to manu

facturer's specifications.

the scanner is capable of producing consistent scan; contact vendor if the

results are not as expected.

2.1 There are two Q-60 IT8 Targets included in the Profile Editor software

package (one is a 35mm slide on EKTACHROME film and the other is a 5x7

print on EKTACOLOR paper). Select a Q-60 target which matches the typical

work.

2.2 Mount the target so it produces a squared, right-reading, right-side-up

image.

2.3 Start the scanner application.

2.4. Important: Turn off anv automatic exposure settings.

2.5 set the image size to 1 to 2 MB.

2.6 Set the film-type options.

2.7 Scan the Q-60 target, and then save the scanned target file as TIFF format.

2.8 Make a note of the scanner settings and description (for example, the

setup's gray balance and emulsion
type).

2.9 Start Profile Editor.

Create New Profile :

Profile Type :

II K II

Monitor

| Cancel

Output

Abstract

Device Link 1 Help |

2.10 Select File/New. The Create New Profile dialog box appears.



2.11 Select Input and click OK. The Input Wizard appears.

- Input Profile Wizard

Welcome to the Input Profile Visard

i
This vizard helps you build ari input profile

1

Before jou start this visard, make sure-
ijou have the '*-gei jou

Ey j
^Hdigttiua. If you pi-in *o -vahj^tc tn? prvfi'e 'jsirf; the rOC"1* Color

Evaluation Targ*t, ijou -nij w.r.t t0 alio digitize this target before

* \r*yB tajou start this v*iz*rd.

%. CM I
See the User-'; Guide for additional nforrr.-itior, atwijt preparing to

make an Input profile.

Click Next to continue.

1

i Cancel j Next II

2.12 Follow the wizard's prompts and respond appropriately, an advanced

Tonal Mapping pull-down bar appears with four options as shown below:

Normal - Brighten with contrast

Lighten - Reproduce under-exposed transparencies and low-key reflec

tive prints.

Darken - Reproduce over-exposed transparencies and high-key reflec

tive prints.

Reduce Contrast - Capture as much of the original as possible.

There is also a Darken Shadows check box to compensate for artifacts intro

duced by scanners that have problems with shadows.

Input Profile Wizard

da**I*

Twial mapping

F Darken shadows
i1

tKriil

Q Darken shadows

Tonal mappings help control tonal reproduction qualities.

I
Darken shadows reduces noise wi the shadow areas

Select the settings for your profile

M

Click N*xt 1o c.:fi*r.je

[ C4HOI Back

Click Next to continue.
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2.13 Click Finish when it is done, a profile window appears with the default

name ICC profile/;. Edit the default Description. Choose a manufacturer and

Model or select Other and type as preferred.

ICC Profile 2

General 1

Description :

Manufacturer .

Model :

Creation Date:

Modification Da>

Copyright'

Canon Cl! 700/50! N mal
i:/7.'-

B

U--Tr: *n -

Unkno *n -

0/06/93 1 1 56:15

0/06/98 11 56:15

Copyright Cc) Eastman

reier/ed

odah Camp -.j . 1998 ill -ght:

1 -elp 1

2.14 Select File/Save and save the profile in System Folder/ColorSync

Profiles (Macintosh computer with ColorSync 2.5.)

3. To Build an Output Profile

Before building an output profile, make sure that:

the monitor and input device are characterized, and there is a monitor pro

file and a input profile created.

the output device is powered on, warmed up, and calibrated according to

manufacturer's specifications.

the output device is capable of producing consistent output; contact vendor

if the results are not as expected.

3.1 Start Profile Editor.

3.2 Choose File/New. The Create New Profile dialog box appears.

Create New Profile

Profile Type
OK 11

Monitor

Input

Abstract

Device Link

Cancel

1 Help

3.3 Select Output and click OK. The Measurement Wizard appears.
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3.4 From this point, follow the wizard's prompts and respond appropriately.

3.4.1 There are three options in Device Type: Composite Printer,

Separation Printer, and Film Recorder; and CMYK or RGB options in

Color Spaces depending on the Device Type selected. Based on the other

two options, either Reflective Coated, Reflective Uncoated arid

Transparent also has to be selected in Media Type.

-_^ ===

MeasurementWizard =

--_--

l building

a* the output profile.

.
.

_ 1 Tor ,:. :it- P-,ra*- -I
'

'I

.igMgl MMfUTfpa 1 ^tl.-.t,,-
-1

T
^^

Click Next to continue

05-y

[ Cancel Back ** ||

3.4.2 Select the measurement device being using.

MeasurementWizard

elect (he measurement device you are -ising.

Meapj-efneri* Denoe:

If your de/ice is not listed, select Keyboard Entry to manually

enter measuremerit vakjes mad* with .jour device

Click Next to continue

| Cancel | Back i
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3.4.3 Three options, Large, Medium, and Small, can be chosen from the

check boxes. The wizard will print a target of color patches to measure.

The greater the number of patches, the more accurate the profile will be.

However, a greater number of patches will take longer to measure.

MeasurementWizard

The yizard *ill print j tjrqet of solof patches
for-

you to measur-?

A gr&ate-r number of patches will tare Vrrger to measure but may
prrrtuce * more accurate profile

Number of patches

* Large

'__,' Medium

O Small

Click Next to continue

3.4.4 If there is a target that has been printed, click Next to continue. If

not, print a target now.
Specif}'

a desired setting; Print Separation and

Print To Tiff can also be selected from check boxes as options.

MeasurementWizard

If you're already printed the target, ctlck Ne>:t to

ontwiue

If not
,
print the target IWW Specify how you ire going

to print the target

I 1 Pnnt Separations

? Pnnt To Tiff

Click Print and then Next to continue

| Cancel
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3.4.5 Click New measurements check circle, and click Measure to contin

ue. However, there is also a "Save resulting measurements in
file"

check box for saving the result in a file. If a previously save measure

ments is being used to create an new profile, click "Previously saved
measurements"

check circle and click Browse... Then select a previous

saved measurements.

"

mmX ho. yew,., get tne measurement,

<f Nev measurements | Pleasure J

1 1 Save resulting measurements in fike

Q Previously saved measurements

^^t

^

File'

7100/80 Desktop Folder JoeVs Folder Output Meas

\-

Cancel Back

3.4.6 Type number of columns in the target to measure.

Patch Measurement

This dialog will help you measure the patches on the color patch target uiing a

Gretag Spectrolino or SpectroScan measuring device

How many columns in the target to scan'

To begin the measuring, click Next



3A.7 Follow the instruction carefully, and complete the measurements.

Patch Measurement

Begin measuring color

patches on the color target

The patch hox belowwill

show you which patch to

measure next.

-Next Patch

Al

L:

a:

h:

O XYZ # Lab

?"??

Han

DDiDD

1DDID

TT

nnnni

on

| Cancel | Back I

3.4.8 Click CMYK Options if UCR/TAC, Max Black, Black Start, and

GCR setting need to be defined or modified. Otherwise, click Next to

continue.

MeasurementWizard

You can set a number of attributes for CMYK profiles, including

UCR and OCR Default settings product a good profile, but you

maij vant 'o change the settngs according to your printer's

To ;et these attributes, click CMYK Options

Otherwise, click Next to

CMYK Options J

[ Cancel j

! c

Gray Comp.xierii

Pep 'acement %

(GCR)

-Black-

Curve 5nape -

# Original Q L'ght

UCR/GCRTool

'.J Medium \j Heavi, ,^J OjsM Edit Bliek Cirv.

Cncl | | H.lp |



3.4.9 There are two methods of building a profile, Maximum Accuracy

and Smoother Transitions. Select one of them and click Build to create a

new output profile; then click Next to continue.

The rule of thumb is this: the maximum Accuracy method creates a pro

file that preserves color accuracy, but ma\ not have the smooth and tonal

transitions that images require. However, a target with a large or medi

um number of patches is required in order to use the Maximum

Accuracy method, and a target with a small number of patches will not

be allowed to use the smooth Transitions method. Do some experiments

to determine what method fits best in the situation.

MeasurementWizard

The wizard no* rs dll the necessary information.

You ci build the output profile use*; ore of 'wo methods Ve

recommend uou try the Maximum Accuracy method first

Evaluate 'he profile, and if uou require smother transitions.

build the profile zqzv, using 'he Smoother method

Select j method srd ther. click Build

W1 Maximum Accurauu

O Smoother

J

3.5 Click Finish to continue, a profile window appears. Edit the default

Description. Choose a manufacturer and Model or select Other and type as

preferred.

ICC Profile I

O.-ra, |

Description:

Manufacturer

Model :

Creation Date

Modification Date

Copyright:

Stylus COLOR 3000

Epson '

Stylus COLOR 5000
-

31/13/99 12.1 1 1 I

31/13/99 12:11 11

CopyrigM Cell Eastman

reserved

Dda* ,ompany
1 ??'?. ill rights

1 Help J

3.r> Select File/Save and save the profile in System Folder/ColorSync

Profiles (Macintosh computer with ColorSync 2.5.)
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Appendix E



ColorManagement Settings in Photoshop 5.0.2

Photoshop 5.0.2 offers many new features for color management, however, to

apply ICC profiles to an image is very different from using the version 5.0.2 and

4.0. The IT8.7/3 basic target has been modified, with ICC profiles, twice via

Photoshop 5.0.2 in this thesis study. The ICC profiles, CMM, and rendering
intent used were :

Input Profile: SWOP CMYK Output; ANSI/CGATS TR001-1993

Output Profile: DuPont/Epson.CMYK.icc

DuPont/Epson.CMYK4SWOP.icc

CMM: Kodak CMM

Rendering Intent: Absolute Colorimetric

Since there were
man)'

options in the process for modifying an image with ICC

profiles in Photoshop 5.0.2, a proper way of dealing with CMS conversion was

achieved through a series of tests prior to the experiment. The procedures and

settings for CMYK-to-CMYK conversion, as using Photoshop 5.0.2, are stated as

below:

1. Launch Photoshop 5.0.2.

2.1 Select File/Color Settings/CMYK Setup (see Figure 1 on the following
page).

2.2 In the CMYK Setup window, check CMYK Mode/ICC. ICC Options

window appears; select desired output profile from Profile pull-down bar,

desired CMM from Engine pull-down bar, and desired rendering method

from Intent pull-down bar. Uncheck Black Point Compensation if colori

metric matching is selected. Click OK.

2.3 In the Profile Setup window, select desired input profile under

Assumed Profiles/CMYK pull-down bar. Make sure that all AskWhen

Opening options are selected under Profile Mismatch Handling. Click OK.

9S
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Embed Profiles

DRGB 3CMVK ?Grayscale QLab

Assumed Profiles

ROB:

CMYK:

Grayscale:

Apple RGB

| SLUQp CMVK outpul;flNSI CGATS T..

| None t)

Profile Mismatch Handling

RGB: | Ask Li>hen Opening jj

CMVK: | Ask Lilhen Opening

Grayscale: | Ask lilhen Opening

CMVK Setup

CMVK Model: QBuilt-in 4 ICC "Tables 1 K ||

j Cancel j

3 Pieutem

Profile:
,
Oupont EPSON.CMVK -1

Engine: Kodak (mm t \

Intent: Absolute Colorimetric Z )

"jAlack Point Compensollon

Figure 1 File/Color Settings/CMYK Setup windows

2.4 Open the image that is being modified with ICC profiles. If this image is

not embedded with the same profile selected in the Profile Setup and/or

CMYK Setup window, a Profile Mismatch window appears:

Profile Mismatch

A
The assumed profile does not malch the current

CMVK setup. Specify desired Input conuerslon:

Inpul Conversion

From: SWOP CMVK output ;ANSI CGATS TA88I 1993 t |

To: CMVK Color i j

Engine: Kodak CMM i |

Intent: Absolute Colorimetric $ |

? Black Point Compensation

j Don't Conuerl j Cancel | Conuert

Figure 2 Profile Mismatch window



2.5 If the desired input and output profiles have been selected as described

earlier in step 2.2 and 2.3, double check the desired Engine and Intent. Click

Convert. A modified CMYK image is then opened in Photoshop 5.0.2.

Important: As embedded profile has been checked in the Profile Setup win

dow, the profile is tagged when the image is saved.

3.0 As the Profile Mismatch window appears if the desired ICC profiles are

not selected in the Color Settings windows, click Don't Convert. The image

will be opened without an}' conversion, and stay the same as the original

data file. Follow the steps stated below to achieve CMS conversion in a dif

ferent method.

Layer Select Filter Uieuj LUindci

Adjust ?

Duplicate. ..

Bpply Image...

Calculations...

Image Size...

Canuas Size...

Rotote Canuat ?

Histogram...

Trap.

Grayscale

RGB Color

? CMVK Color

lab Color

Multichannel

? 8 Bits/Channel

16 Bits. Channel

jnririfijnriiwJ

Figure 3 File/Color Settings/CMYK Setup windows

3.1 Go to Image/Mode/Profile to Profile.

3.2 As Profile to Profile window appears, select desired profiles in From

and To pull-down bars. Select Engine and Intent as desired. Uncheck Black

Point Compensation if colorimetric matching is selected (as step 2.2). Click

OK. A modified image is then generated in Photoshop 5.0.2.

Profile to Profile

Profile lo Profile Concersion

From: SWOP CMVK output;ANSI CGflTS TRB8I -1 993 i\

j OK

Cance

To: Dupont EPSON CMVK S J

Engine: ; Kodak CMM i |

Intent: j Absolute Colorimetric J |

? Black Point Compensation

~~^^ This concerts the image data only; the Color Settings

^ determine which profile to embed uhen sailing.

Figure 4 Profile to Profile window
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Important: The Profile to Profile dialog box does not default to the current

ly embedded profile in the From pop-up menu. This can cause a problem if

used incorrectly. The conversion only changes the image data, but does not

determine which profile will be embedded when the profile is saved.

Embedded profile has to be set in the Profile Setup window. And, therefore,

a conversion to a color space that is not the working color space, will
not dis

play the colors accurately and any further conversions will be
inaccurate.

Note: Both the methods described above will give the same result as the

Photoshop 4.0 does if all the procedures are followed the same. The File/Color

Settings/ CMYK Setup provides soft proofing function as a proper output

device ICC profile is selected; the image shown on the monitor should fairly
match the final reproduction as expected if the monitor is well calibrated.
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Appendix F



Default-to-SWOP Calibration

1. Re-calibrate EPSON SC3000 to the SWOP Condition

To align the amplitude responses of EPSOX SC3000 to SWOP, the IT8.7/3 basic

target of a SWOP certified sheet and of a EPSON SC3000 printed sample (print

ed in default condition) were measured. These density readings of the CMYK

four colors were then recorded in Excel workbook. From there, two curves of

each color that represented the two printing processes were plotted and ana

lyzed (see Figure 1 and Table 1). The default-to SWOP calibration was therefore

achieved via Photoshop 5.0.2 following the analysis. Beware that this refined

calibration was intentionally aimed to the HSL of the SWOP specifications

(absolute densities: C-1.37, M-1.47, Y-1.08, and K-1.66).

Default condition SWOP certified sheet Default-to-SWOP condition

2 5

Magenta

Figure 1 Amplitude responses of SWOP reference, EPSON SC3000 in default condition

and EPSON SC3000 in default-to-SWOP condition

100
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Epson in default SWOP reference Epson vv/ curves

Patch ID % Dot Area K c M Y K c M Y K c M Y

B13 0 0.00 0.00 0.00 0 00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00

113 3 0.02 0.02 0.02 0.01 0.03 0.02 0.04 0.03 0.02 0.01 0.02 001

112 7 005 0.07 0.05 0.04 0.06 0.03 0.07 0.06 0.05 0.05 0.05 0.03

ill 10 0.08 0.10 0.08 0.07 0.09 0.08 0.09 0.08 0.07 0.07 0.08 0.07

fill 15 0.12 0.16 0.13 0.10 0.1 3 0.13 0.13 0.11 0.12 0.12 0.13 0.09

F9 20 0.17 0.21 0.17 0.12 017 0.16 0.16 0 14 0.15 0.16 0.18 0 12

F8 25 0.22 0.27 0.22 0.16 0.21 0.19 0.20 0.17 0.20 021 0.23 0.16

F7 30 0.27 0.34 0.27 0.20 0.26 0.24 025 0.21 0.24 025 0.29 0.21

F6 40 0.40 0.50 0.40 0.29 0.37 0.34 0.36 0.30 0.35 0.36 0.41 0.31

15 50 0.54 0.67 0.52 0.38 0.48 0.44 0.47 037 0.47 0.47 0.50 040

14 60 0.74 0.89 0.69 0.50 0.59 0.53 0.57 0.45 Obi 059 0.57 0.48

13 70 0.97 1.17 0.91 0.67 0.72 0.64 0.69 0.54 0.78 0.72 0.65 0.55

12 80 1.41 1.58 1.21 0.87 092 0.79 0.85 0.04 0.95 0.88 0.81 0.o3

Fl 90 1.98 1.99 1 54 1.07 1.14 0.93 1.02 0.75 1.20 1 09 1.01 0.76

B12 100 2.34 2.32 1.79 1 25 1.59 1.19 1.34 0.92 1.71 1.33 1 36 0.98

Table 1 Densities readings of CMYK four colors (minus paper)

The result was a set of Curves (see Figure 2) saved in Photoshop format for fur

ther application.

Black

i /

\

\

Z.

?

y

Cyan j

y
s

i y

A

y
s

Magenta

2*

.:/....

y

Yellow |
\ /

u-

y.

/\

/ !

Figure 2 Curves ot CMYK four colors in Photoshop 5.0.2 (Image/Adjust/Curves.
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2. To Generate an ICC Profile for the Default-to-SWrOP Condition

The Kodak ProfileEditor characterization target was printed to a TIFF image.

This target was modified with the Curves via Photoshop 5.0.2 (Image/Adjust

/Curves.../ Load), and saved. This modified target was then placed into a

QuarkXPress 3.3.2 test page, and printed. This target was measured with Gretag
SpectroScan system which was driven by Kodak ProfileEditor two hours after it
was out of EPSON SC3000. All other settings and procedures for building the

ICC profile were the same as building the other profile for this thesis study (see

Appendix C and D for more details).

3. To Make a Color Proof under the Default-to-SWOP Condition

ITS.7/ 3 basic target (original) was open in Photoshop 5.0.2 and modified with

the two ICC profiles (see Appendix E). This modified ITS.7/3 basic target was

modified again with the saved Curves after the first treatment, and saved. This

saved ITS.7/ 3 basic target was then printed via QuarkXPress 3.3.2.
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Appendix G



Sample #1

ID#
L* d* b*

1 41 19 -24 4 3 -60 96

2 48 22 80 94 9.70

3 85 49 8 69 104 69

4 16 31 29 09 -57 34

5 '.9 81) 65 47 22 57

6 52 35 71 67 57 18

7 3 33 0 57 -217

8 34 76 20 55 -54.16

9 56 27 58 36 20 15

10 61 45 56 16 43 75

11 63 68 10 36 - 34 02

12 76.81 28 5 3 17 43

13 65 13 1 51 -3.73

14 75.75 28 68 6 41

15 80 49 6 37 -19 50

16 86 14 -10 82 -1 74

17 86 27 13 54 ', 91

IS 3 4 3 0 60 2 25

19 3 37 0 56 -)->!,

20 3 30 0 58 2 09

21 3 39 0 50 2 07

22 3 42 0 5 3 -216

23 3 4 3 0 55 -2 30

24 3 36 0 57 -2 20

25 3 3 3 0 62 -2 27

26 94 38 2 16 -6 59

27 46 47 -30 70 -59 13

28 52 45 34 65 55 25

29 58 93 -35 11 -50 02

TO 65 00 3 "i 3 "> 43 83

31 70 40 27 69 -37 78

32 75 14 22 1 1 -31 98

33 80 27 -15 79 25 5b

34 82 83 -12 51 -22 13

3 5 85 30 -9 30 -18 90

36 87 65 6 bll -15 99

37 90 07 3 55 -12 65

38 91 61 1 61 -10 69

3 9 93 47 0.67 -8 07

40 50 99 80 21 1 15

41 55 15 76 44 -7 06

42 60 12 68 86 -12 54

43 65 12 59 72 -14 89

44 70 67 49 72 15 29

45 75 34 40 13 -14 61

46 80 39 30 00 -13 07

47 82 89 25 0.3 -12 06

48 85 61 19 89 -10 87

49 87 36 15 80 -10.14

50 90 24 10 88 8 77

51 91 48 8 01 8 15

52 93 32 4 33 -718

5 3 86 74 4 61 98 41

54 88 10 0 7.3 87 93

55 89 51 _-) ->-> 74 27

56 90 75 3 4h 59 14

57 91 37 -3 90 4b 28

58 92 06 3 54 35 14

59 92 65 2 44 23 19

60 92 99 -1 74 lb 83

61 9.3 51 1 07 12 02

ID#
L' d* b-

62 93 69 -0 44 7 77

63 93 95 0 22 3 84

64 94 01 1 06 -0 74

65 94 29 1 76 -4 26

66 6 81 -0 30 -391

67 21 10 2 65 -3 15

68 35 74 - 3 "> 3 -2.10

69 46 30 -2 42 -2.73

70 56 57 -0 08 -3.47

71 65 25 1 21 -419

72 74 09 2 58 -525

73 77 88 2 99 -599

74 81 64 2 89 6 13

75 84 80 2 94 -6.04

76 87 79 2 87 -6.68

77 89 93 2 73 -6 54

78 92 46 2 34 -6 20

79 26 96 50 94 -26 11

80 28 34 45 71 -545

81 48 36 78 11 31 3b

82 39 4 3 46 38 33 23

83 67 5b 44 56 81 78

84 49 22 -1 69 49 56

85 36 25 -1 88 -1 66

86 61 89 -32 65 66 78

87 35 1 3 -51 50 14 93

88 37 00 -55 8'. 23 08

89 28 31 -31 11 -30 48

90 29 71 0 12 62 36

91 13 91 8 64 32 12

92 18 51 32 35 36 64

93 52 42 49 49 11 38

94 53 2'. 46 611 4 44

95 40 24 60 04 26 87

96 54 40 41 bl 29 87

97 50 10 42 09 5 3 2b

98 72 14 -> it, 19 hi

99 45 20 43 30 38 39

100 52 24 -45 34 13 18

101 3 3 bO 57 34 4 79

102 51 80 32 72 V3 59

103 21 95 3 19 -49 75

104 35 07 12 87 -42 39

105 18 86 18 70 -9 02

106 45 68 29 58 -9 62

107 70 57 19 69 -10 08

108 22 88 15 33 7 56

109 71 46 15 60 6 15

110 30 98 644 19 38

111 57 76 -3 82 27 24

112 77 67 -0 47 12 27

113 81 49 3 13 -6 18

114 23 27 25 53 2 75

115 47 07 -31 82 8 52

116 71 32 -14 29 0 68

117 19 05 -1968 -14 52

118 64 97 5 58 -20.39

119 7.75 0 17 -11 54

120 70 48 -10 54 -16 89

121 45 97 -23 98 -20 71

1 22 3 46 0 57 2 29

ID#
L* d* b'

123 3 71 0 47 2 51

124 4 14 0 19 -3 12

125 3 52 0 57 -2 48

126 4 69 0 32 -3 14

127 900 -2.82 -5 28

128 16 20 -6.89 -592

129 3 bl 0 59 T -}~J

no 6 85 -1 01 4 33

131 20 11 -6 54 5 59

132 33 56 -10 88 -7 38

133 42 29 12 50 -1062

134 3 37 0 63 2 47

135 10 57 -240 -4 05

136 31 42 6 92 -5 72

137 44 75 -8 42 -7 58

138 57 28 -7 57 -9.02

139 63 66 -663 -9 79

140 3 44 0 56 2 28

141 14 51 -2 41 3 76

142 39 27 -5 24 -4 71

143 56 09 -3.84 -6 30

144 70 83 -1 83 8 20

145 77 76 -1.09 4 b8

146 3 48 0 54 2 33

147 18 10 -2 89 3 50

148 43 2h -4 10 3 84

149 61 02 -1 03 -5 10

150 76 73 1 03 -7 34

151 82 68 0 99 -7 81

152 791 4 31 -6 45

153 12 32 16 27 11 05

154 51 34 12 30 -12 62

155 69 03 b 41 12 65

15b 83 14 1 40 9 46

157 89 1)9 0 11 8 42

158 91 66 1 24 -7 '.2

159 34 02 29 70 4 3 60

160 37 05 62 26 1 37

161 65 22 4 13 74 25

162 16 27 19 17 46 94

163 38 09 6001 18 58

164 46 32 60 02 45 01

165 54 24 741 29 36

166 64 67 26 53 5 11

167 65 29 25 47 15 09

168 14 32 8 48 -32 20

169 35 05 -51 92 14 41

170 39 38 46 00 32 '.8

171 41 85 4.16 -23 45

172 50 63 24 88 5 68

173 51 24 19 94 12 81

174 19 23 -19 83 -14 69

175 19 18 18 46 939

176 31 09 5 98 19 21

177 765 006 -11 24

178 23 38 25 07 2 87

179 23 16 15 67 7.41

180 21 82 -1 69 -10 33

181 30 72 -14 51 0 95

182 30 bb 6 89 4 03

0-4



Ot

1D#
L" d" b*

1 41 34 24 73 -60.68

2 48 10 81 03 9.13

3 85 33 9 29 103 86

4 17 00 28.40 -5692

5 40.00 -64.80 22.22

6 52 35 72.21 56 42

7 3 62 0.73 -218

8 35 32 20 45 -53 94

9 56 bl -56.67 1948

10 61.31 56 65 4285

11 6 3 78 10.38 34 57

12 76 74 28 78 1603

13 65 51 1.36 -445

14 75 70 28.40 5 11

15 80.06 6.48 -20 47

16 86 14 -10.74 -2 27

17 86.10 13.82 3.3ft

18 3 61 0.69 221

19 .3 65 0 71 -2 26

20 3 67 067 2 21

21 3.80 0.79 -2.27

22 3 71 0.72 -220

23 ,3 58 0.70 2 32

24 3 63 0 69 -2 28

25 1 69 0.77 -2 18

26 94 49 2 21 -703

27 46 55 1072 -58 57

28 52 67 34 81 55 25

29 59.26 -34.82 -49 80

30 65 39 -31.91 4.3 92

31 70 50 27 80 -38.13

32 74 99 22 38 32 68

33 80 25 16 30 26 17

34 82 74 1288 -22 71

35 85 22 -9.55 -19 46

36 87 46 6 81 -1659

37 89.63 3.43 -13 24

38 91.04 -1.51 11 26

39 93.37 0.74 -8.63

40 50 79 80 12 0 26

41 54 77 76 44 -8 17

42 60 17 68.61 -13.41

43 65 53 59 23 -1560

44 70.65 49 71 -16.19

45 75 06 40.67 15 52

46 80.38 30 54 -1382

47 82 94 25 75 -12 70

48 85 36 20.49 -11 70

49 87 3 3 16 20 -1075

50 8987 11.09 -948

51 91 31 8.28 -8.72

52 93 49 4.47 -758

53 86 81 5 18 98 33

54 87.84 1 08 87.44

55 89 60 -1.70 72.97

56 9045 3 21 58 41

57 91 20 -3.64 45 41

58 91.83 -3.33 34.94

59 92 51 2 35 22.44

60 93.02 -1.59 16 50

61 93 42 -0.97 11.50

io#

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

Sample #2

L*

93.41

93 50

94 10

94.52

7 32

20.84

36 38

46 54

56.74

65 15

74.03

77 38

81 25

84.70

88 15

89 92

92 6 3

2b 64

28 37

48 16

39 36

67 28

48 98

33 85

61 57

35 04

36 9 5

28 89

29 86

14 27

18 70

51 69

5'. 24

40 11

54 54

49 78

71 97

45 21

52 26

33.59

51.92

22 37

35 60

18 92

45 bl

70.52

23 19

71 53

.30.66

57 47

77 65

81 56

23 36

47 33

71 09

19 13

64.80

7 83

70 30

46 18

3 51

-0 38

0 38

1 18

1 84

-0.30

-273

2 02

-1 58

0.14

1 29

2 57

2 86

3 02

2 93

2 92

2 77

2 31

50 24

45 24

78 08

46 44

44 55

-1 82

2 53

32 14

50 73

55.09

-30 42

-0 01

8 50

32 40

49 96

46 34

60.10

41 82

41 81

2 32

42 bl

44 b2

56 39

31 95

3 56

13 05

18.59

29.71

19 93

15 89

15 76

-6.20

-358

-0.54

3 24

-25.06

30.65

-13.97

19.08

5 64

-0 19

1041

23.09

0.73

b*

7.49

2 92

-1.44

4 83

-3.55

2 90

-2.34

-303

4.61

5 04

-598

6.67

-6.71

638

6.85

-714

6.60

2b 64

-5 98

30 17

3 2 53

80 92

48 86

220

bb 11

14 50

23 10

-30.95

62.07

11 72

lb 66

1262

3 04

2b 37

29 22

52 87

49 40

38 49

13 28

-4 55

33 b5

-50.02

42 51

9 20

-10.23

1081

8 08

5 63

19 16

26 58

11 80

-6.83

3 41

7 50

-0 02

-14 62

-21 00

-10.74

-1765

-21 06

-2 28

1D#
L* d* b*

123 3 78 0 55 -2 49

124 4 23 0 35 -301

125 3.60 069 -2.21

126 4 80 0 39 -3.07

127 8 69 2 78 -4.91

128 16 82 -6.52 -5 82

129 3 4b 0 71 -2 25

130 701 -1 04 4 1)8

131 20 04 641 -5 73

132 33.29 10 89 -763

133 42 36 -12.37 -11 22

134 3 43 0 64 2 25

135 10.57 -211 -4.29

136 31 82 -7 19 -5 5b

137 44 77 840 -8 23

138 57 27 699 9 78

139 63 39 681 -1075

140 3 55 0 68 -2.26

141 15 38 2 62 -3.78

142 .39 74 5 22 -481

143 55 83 3 85 -7 20

144 70 35 -1 37 -8 93

145 77 38 0.97 -10.31

146 3 46 0.66 2 18

147 18 59 2 38 3 49

148 43 75 3 22 4 21

149 61 06 -0 55 5 79

150 76 70 0 95 7 88

151 82 74 1 04 8 3 3

152 794 4.30 -6 26

153 12 35 16 19 11.04

154 51 54 11 68 -13.28

155 69 1)0 641 -13 12

156 82 8 3 -1 3.3 10.25

157 88.77 0 20 -9 27

158 91 75 1 31 -7.90

159 34 29 28 98 44.00

160 36 4 3 62 22 0.59

161 65 02 4 32 73 98

162 16.43 19 47 -4696

163 38 13 -59 17 18 66

164 4604 59 65 44 27

165 54 03 7 60 3002

166 64.35 -26 77 4 65

167 65 19 25 15 13.82

168 14.67 8 65 -32.07

169 35 00 -5093 14.47

170 39 24 46 20 32 40

171 41.94 4 61 -23.97

172 50 70 -2409 5 17

173 51.00 20 28 12.03

174 19 36 -1960 -14.41

175 18.79 18 28 9 29

176 31.08 5 58 19.48

177 796 0 13 10 78

178 23.19 -24 79 3 3 3

179 23 09 15 55 7.73

180 -)-> ->9 -098 -10.72

181 30.97 -14 19 0 70

182 30.58 b b3 3 74
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Sample #3

D#
L" a* b*

1 41.08 -23.22 61 77

2 48 63 81 04 10 69

3 85.66 8 37 104.56

4 16.28 29 66 57 36

5 19 82 -65 74 21.90

6 52 71 72 03 37 51

7 3 54 073 -2 31

8 35.31 21 12 53 84

9 56 54 -56 00 18 96

10 61 61 56.53 44.31

11 63.73 1063 34.59

12 77 05 29 08 17 19

13 65 59 1 43 -434

14 75.75 -2844 5 43

15 80 22 6 50 20 28

16 85.90 -10.66 243

17 86.26 13 78 3 64

18 3 6b 0 75 212

19 1 69 0.68 2 13

20 3 76 0 75 2 27

21 3 53 0 67 -2.06

22 1 57 0 74 2 19

23 3 65 0 75 2 19

24 '. b7 0 72 2 16

25 4.22 0 82 -2.11

26 94 37 2 28 -6.98

27 46.29 29.61 59 45

28 52 46 -3.3.98 55 87

29 58 84 34 59 50.66

30 64 84 31 57 44 46

31 70 17 -26 98 38 32

32 74 99 22 13 12 90

33 80 19 16.01 2b 22

34 82.69 12 41 22.74

35 85.18 9 27 -19.41

36 87 50 6 75 16.50

37 89 88 -3 .35 13 07

38 91 37 -1.58 -11.1.3

39 93 10 0 88 -8.61

40 51 25 80 36 1.7.3

41 55 40 76 50 -687

42 60.30 68 84 12 67

43 b3 99 59 86 -14.79

44 71.11 49 35 -15 38

45 75.31 40.71 -14.90

46 80.42 30 63 -13 32

47 82 93 25 58 -12 37

48 85.43 20 5b 11.34

49 87.63 16 33 -10.37

50 89.88 11 19 9 35

51 91.16 8 33 -8.68

52 93 26 4 56 -7.57

53 86 88 4 42 98 36

54 88 32 I) 54 88.36

55 89 40 2.32 74 00

56 90.80 -3 61 60.03

57 91 68 3 85 46 03

58 92.09 -3 52 35.41

59 92 71 2 50 23 01

bO 93 19 1 79 1683

61 9 3 5b 1 07 11 89

ID#
L* d* b*

62 9.3 36 -0 41 7 57

63 93 77 0 37 3 14

64 93.88 1 18 -1.37

65 94 39 1 8 3 -470

66 7 27 -0 17 3 56

67 21 08 -1 78 231

68 35 87 -2 67 -225

69 46 06 -1 76 -269

70 56.77 0 29 4 25

71 65.44 1 55 -4.32

72 74 13 2 21 5 44

73 77 47 2 90 6 60

74 81 67 2 81 627

75 84 90 2 87 -6.21

76 88 26 2 85 -6.77

77 90 05 2 74 -6.82

78 92.67 2 47 -643

79 26.78 50 42 25 97

80 28 52 45 49 525

81 48 44 78 04 31 65

82 39 41 46 19 31 42

83 67 77 44 25 81 87

84 49 22 -1.55 49.52

85 36 13 -2 80 1.97

86 61 87 -32 81 bb 34

87 35 01 51 15 14 66

88 36 75 54 73 23 25

89 28 45 -30.23 30.90

90 29 56 1 18 62 78

91 14 09 8 67 -31 41

92 18 65 32 57 16 27

93 52 22 49 89
-11 62

94 5 3 25 46 56 4 11

95 40 47 60 25 27 64

96 54 75 41 b2 30 39

97 50 05 4205 3 3 77

98 72 15 -2 42 49 84

99 43 19 42 81 38 03

100 52 23 44 83 13 20

101 13 32 -56 37 4 55

102 51.60 32 12 13 94

103 22 02 4 12 -50.17

104 35 3b 13 13 42 31

105 18 75 18 71 839

106 45 66 29 81 -9 46

107 70 69 20 07 -10.39

108 22 91 15.70 8 36

109 71 38 15 74 5 73

110 30 91 -5.47 19.34

111 57 50 3 59 27 23

112 77 56 -0.56 12 07

113 81 27 3.27 -6.61

114 23 11 25 04 3 22

115 47 10 -30.85 8.28

116 71 11 -14.01 -0.06

117 18 82 -1880 -14.63

118 64 92 5 66 -20.77

119 8 14 I) 01 -1065

120 70 42 -10.69 -17 63

121 45 94 -23 59 -20.99

1 11 3 51 0 72

ID# 17
a* b*

123 3 74 0 64 2 60

124 4 32 0 27 -3 05

125 3 59 0 65 2 19

126 4 97 0 46 3 11

127 8 86 -2 55 -4.86

128 16 24 -649 -5 85

129 3 66 0 76 2 26

130 7 20 -0.64 3 96

131 20 12 -6 57 -5 57

132 33 71 -10 77 -7 59

133 42 10 12 53 11 15

134 3 46 0.64 2 34

135 10.54 _->->-)

-4 48

136 31 62 -7 40 5 25

137 44 6.3 848 -805

138 57 27 -6 99 -9 50

139 63.71 -6.50 10 48

140 3 58 0 6.3 2 35

141 15 00 2 53 3 59

142 39 59 5 14 4 51

143 55 97 -404 6.58

144 70 49 -1 51 8 76

145 77 27 -0.87 1027

146 3 61 0 64 2 30

147 17 95 2 82 1 25

148 4.3 63 3 63 3 55

149 60 84 -0 83 5 64

150 7b 80 112 7 62

151 82 86 0.99 8 10

152 8 12 4 46 6 37

153 32 13 16 01 11 10

154 51 25 12 00 -1 3 34

155 68 95 6 35 -12 95

156 82 b3 113 -1033

157 88 88 0 27 8 93

158 91 33 1 42 -7 82

159 34 03 28 54 -44 21

160 17 36 62 62 1 97

161 65 06 3 98 73 99

162 16 31 1988 4683

163 38 10 -5917 18 27

164 46 23 59 77 44 88

165 54 31 8.00 -29 58

166 64 28 26 42 4 71

167 65 42 25 26 1460

168 14 32 9 28 32 12

169 35.10 -50.81 14 67

170 3947 46 46 33 30

171 42.11 4 04 -23 65

172 50.58 -24.47 5 51

173 51 08 20 20 12.66

174 18 98 18.88 -14 44

175 19 20 18 90 -8 55

176 31.15 -5.57 19 48

177 8 08 0 52 -10 72

178 23 50 24 64 3 53

179 22 75 15 78 7 64

180 22 29 058 -9 79

181 30 73 -13 78 0 88

182 30 66 6 79 1 11



Sample #4

ID#
L*

d
* b*

1 41 32 -24.52 -60.65

2 48 23 80.82 9 69

3 85 59 9 23 105 18

4 16.99 27 77 -56.01

5 39.94 63 93 22.96

6 52.13 71.78 57.00

7 363 0.60 2 22

8 35 62 2041 -53 28

9 56.41 -56.82 20 54

10 61.46 56 31 43.67

11 63.97 10 30 -34.40

12 76.75 28.93 17.82

13 64.82 097 -3 81

14 75.64 28.44 6.17

15 80.27 6 53 -20 38

16 85.85 -11.05 -2.01

17 86.30 13.84 4 29

18 3 83 0 69 218

19 3 79 0.67 -2 27

20 3 68 0 61 -2 22

21 3 73 069 _-)-)!

22 3.60 0 65 -2.29

23 3.74 0.68 211

24 3.67 0.69 -231

25 3.72 0 61 -2.03

26 94 55 2 21 6.94

27 46.62 -30.66 58.81

28 52.71 34.42 55 16

29 58.92 34 95 50.02

30 64 82 3206 44.15

31 70.50 27 42 -38.08

32 74 99 ->-) 7-) 32 84

33 80.25 -16.26 26 21

34 82.68 -12.75 22 78

35 85 46 -9 75 -1941

36 87 37 -6.83 -16.64

37 90.01 .3 55 13.21

38 91.11 -1.68 11 34

39 93 16 0.70 -8.68

40 51 01 80.26 0 94

41 55 0.3 76.34 -7 59

42 60 05 68.64 -12.97

43 65 18 59 52 15.51

44 70 62 49 66 -1602

45 74.87 40.70 -15 49

46 80.38 30.67 -13.74

47 82.68 25 40 -12.77

48 85.11 20.39 -11.73

49 87 31 16.15 -10.71

50 89 72 11.12 9 55

51 91 68 8 28 8.52

52 93.45 4.47 -7.57

53 86.97 5.03 99 20

54 88 01 0.95 88 32

55 89 38 1 93 74.67

56 90.37 -3.40 60.02

57 91.30 3.71 46.26

58 91 91 3 54 36.08

59 92 67 2 48 23 42

60 92.93 1 84 17.51

61 9.3 32 -1 08 12 10

ID#
L* d* b-

62 93 34 -0 44 7.75

63 93 80 0 25 3 59

64 94 46 1 08 0.85

65 94 34 1 82 -4 69

66 762 -046 -3.54

67 21 63 3 01 2 32

68 36 05 -2.81 2 05

69 46 20 200 -2.67

70 56 68 0 22 -3.88

71 65 10 1 30 -4 3 3

72 74 00 2 34 -5.59

73 77 45 2 88 6.45

74 81 51 2 82 b 33

75 84.63 2 72 -6 20

76 88 05 2 74 687

77 89 94 2 63 6.88

78 92 45 2 40 -6 43

79 27 06 5047 26 02

80 28 59 45 19 5 21

81 48 18 77 81 30 80

82 39 38 46 38 33 23

83 67 64 44 14 81.80

84 49 2 3 -0 97 50.21

85 36 28 2 51 -1 89

86 61 73 -31 96 66.92

87 35 09 -50 21 15 46

88 36 96 54 85 22 41)

89 28 58 30 61 30 09

90 29 56 0 23 61 82

91 13 88 7 85 30 85

92 19.02 32 41 15 96

93 52 00 49 96 12 17

94 53 03 46 54 3 46

95 40 06 59 64 26 b()

96 54 62 41 72 29 97

97 49 94 42 22 53 32

98 71 85 2 39 49 97

99 45 09 41 94 18 61

100 52 17 44 60 13.74

101 33 52 -56 19 4.30

102 51 81 -31 89 33 3 3

103 22 16 3 26 4951

104 35.04 12 51 42 46

105 19 00 18 31 -8.96

106 45 55 29 37 -9 71

107 70 59 19.71 -10.50

108 23 08 15 6.3 7 96

109 71.2.3 15 56 5 62

110 30.95 -578 19.67

111 57 39 -3.65 27 38

112 77 54 -066 12 19

113 81 24 3 06 -6.52

114 23 33 24 70 3 52

115 47 02 -31 33 8 84

116 70.94 -14 15 0.42

117 18 50 -19 40 -13 98

118 64.70 5 72 -2081

119 8.21 -0.11 10 93

120 70 63 -1049 1718

121 46 00 -23 30 20 67

122 3 76 0 65 2 14

1D#
L* d*

b'

123 3 9b 0 61 -2.26

124 4 69 0 38 2 88

125 3.68 066 -2.20

126 4 95 044 -2.88

127 8.80 -2.70 -4 69

128 16.59 -680 5 29

129 3 70 0.74 2 16

130 7.21 -098 -3 71

131 20.14 6 35 5 54

132 3 3 63 -9 70 7 06

133 42 52 -12 14 1049

134 3 64 0 67 2 37

135 10 97 -240 -402

136 31.69 -7 26 5 22

137 44.83 8 12 -7.63

138 57 14 -7 28 9 16

139 6.3 4 2 b 55 -10.34

140 3 62 0 79 2.14

141 15 19 -299 -3 42

142 39.68 5 21 4 25

143 55 35 4 85 6 41

144 70 4 5 -1.50 -8.94

145 77 45 0 99 -1008

146 3 58 0 62 2 28

147 18 64 2 39 1 65

148 43 58 -4 03 -395

149 60 80 1 18 5 53

150 76 58 0 67 7 61

151 82 64 0 91 8 31

152 8 05 4 46 6 46

153 32 37 15.74 1095

154 51 3h 11 90 12 68

155 68.80 -6 57 12 51

156 82 48 -1 59 -10 39

157 89 00 0.04 -9.01

158 91.70 1 25 781

159 14 11 28 97 4392

160 37 06 62 22 1 19

161 65 04 4 08 74 26

162 16 47 19 23 46 38

163 38 10 -58 64 19 25

164 46 19 59 75 44 99

165 54 12 7 52 29 91

166 64 29 26 50 5 20

167 65 23 25 18 15 00

168 14 58 8.43 -31 43

169 34 12 -50 64 14 91

170 39 47 46.44 32 87

171 41 81 4 11 23 80

172 50 96 24 52 5 30

173 51.12 1991 1264

174 19 20 -19.32 -13.82

175 1903 18.40 8 62

176 31 11 -567 19.65

177 8.07 0 19 -10 71

178 23 37 -24 75 3.62

179 23 53 15 85 8 08

180 22 28 -1 66 9 73

181 30 70 -1403 087

182 30.44 6 14 467
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Sam pk? #3

ID#
L* a* b*

1 41 31 24 53 -60.64

2 48 15 81 14 943

3 85 24 9 02 104 55

4 16 75 28 24 56 56

5 39 84 -64 58 22 91

6 52 09 71.59 56 84

7 3 49 0 72 211

8 35 02 2047 -54.10

9 56 22 -57 66 20 80

10 61 15 56 42 43.21

11 63.43 1047 14.84

12 76.54 29 17 17 13

13 64.88 1.20 -3.69

14 75 26 -28.76 5 94

15 80 45 6 44 20 25

16 85 6.3 -10.94 2 04

17 86 45 13 91 4 23

18 3 63 0.66 2 15

19 3 70 0 66 2 18

20 3 71 0.72 -1.98

21 3 69 0.70 1 97

22 3 86 0 71 -1.97

23 3 51 0 72 212

24 3 50 0.74 2 09

25 3 50 0 67 2 16

26 94 30 2 25 709

27 46.59 30 67 58 79

28 52 52 34.76 55 .30

29 59 01 35.04 -49 96

30 64.83 -31.84 -4402

31 70.42 27 86 38 26

32 74 97 22 15 12 17

33 80.05 -16.15 26 17

34 82 62 12.71 22 84

35 85 03 -9.54 -19 58

36 87.66 6 82 16 44

37 89 75 3 43 -13.23

38 91.21 -1 6.3 -11.26

39 93.18 0.8.3 -8 57

40 50.70 80 19 0 hi

41 54.72 76.55 -7 83

42 60.13 69.01 -12.93

43 65 15 59 71 -15 69

44 70 32 49.75 -lb 12

45 7508 40 62 -15 34

46 80.04 30 56 -13 89

47 82 67 25 62 -12 79

48 85.16 20 72 -11 74

49 87.32 16.23 1066

50 89.98 11.08 9 40

51 91 30 8 31 -8 73

52 9.3 20 4.52 -7 64

53 8680 4.87 99. 1 3

54 88.15 0.91 89 15

55 89.56 1 94 74 35

56 90.37 3 45 60.35

57 91 29 3 83 46 51

58 91.80 -3 44 35 21

59 92 18 -2 57 2.3 26

60 92.83 -1.85 17 22

61 9.3 19 1 11 12 02

1D#
L* d* b*

62 93.55 -0.50 7.79

63 93 55 0 27 3 32

64 94.13 1.13 -1.30

65 94 43 1 79 -4 69

66 7 27 -0.24 -3 15

67 21.38 2 80 -213

68 36 18 2 64 -2.01

69 45 90 2 33 -2 43

70 56 50 009 -3.94

71 65 05 1 34 4 49

72 74 00 2 21 5 45

73 77 45 2 77 -6.48

74 81 43 2 71 -6.26

75 84 62 2 81 -6.22

76 87 91 2 78 -6.88

77 89 92 2 68 -7 02

78 92 39 2 44 657

79 26 56 50 32 26 48

80 28 11 45 20 -5.67

81 47 94 77 9 3 30 65

82 38 93 46 21 32 88

83 67 36 45 02 81 66

84 49 19 1 31 50 12

85 35 68 1 21 1 77

86 61 76 31 98 67 05

87 34.84 -51 03 1 5 5b

88 36 99 55 45 22 61

89 28 45 -30 86 30 36

90 29 74 0 03 6202

91 14 02 8 5 1 31 49

92 18 61 12 09 36 31

93 51 85 50 11 1 2 3 1

94 52 98 4b 15 3 54

95 39 88 59 79 26 87

96 54 20 41 b4 29 71

97 49 84 41 58 5 3 51

98 71 94 2 69 50 17

99 45 17 42 .36 18 91

100 51 95 -46 14 14 38

101 33 bO 5668 -403

102 51 79 32 00 13 45

103 22 14 3 41 -49 65

104 35 09 12 90 42 34

105 18 8.3 17 89 -8.65

106 45 43 29.60 -9.88

107 7042 19 58 -10.72

108 22 79 15.32 8 31

109 71 24 15 52 5 86

110 31 02 -570 19.99

111 57 35 -3.72 27.45

112 77 24 -0.83 11.74

113 81 35 1 18 -6.31

114 23 18 -25 35 3.67

115 46 93 -31 42 8 17

116 71 14 -14.39 0 40

117 18.74 -19 21 -13.82

118 64 72 5.31 -20 90

119 781 -0.09 -10 48

120 70.51 -10 66 -17 30

121 45 81 -24 20 -20.78

122 3.42 0 82 -2.08

1D#
L* a* b*

123 1 88 0 71 -2 09

124 4 30 0 39 -2 63

125 1 66 0.75 -1 98

126 4 71 045 2 65

127 8.64 -2.80 -449

128 lb 23 -695 -5 55

129 3 44 082 -1.95

130 6 95 0 88 -3 63

131 19 79 -6.65 -5 27

132 3 1 35 -1099 -7 1)6

133 42 35 -12 20 -1077

134 1 57 0 78 2 11

135 10 60 2 40 -3 b9

136 31.76 7 32 -5 40

137 44 58 -8 77 -7.38

138 57 16 -7 37 -9 32

139 63 19 -7 00 -10 22

140 3 49 0 73 2 00

141 15 03 2 95 -3 04

142 39 36 -5 75 -4 52

143 55 46 -4 39 b 48

144 70 53 1.64 -8 8h

145 77 43 1 01 10 15

146 3 61 0 76 -1.92

147 18 10 3 1.3 3 19

148 43 32 -4.00 -3 79

149 60 90 0.98 5 76

150 76 51 0 86 7 80

151 82 86 I) 94 8 42

152 7 62 -4 27 5 86

153 32 37 -16 27 1047

154 31 39 12 20 -13 05

155 68 95 -6 38 12.72

156 82 92 -1.41 1017

157 89 07 0 21 -9 08

158 91 85 1.21 -7.83

159 14 15 29 43 4 3 50

160 16 78 62 31 1 29

161 64 98 3 70 74.31

162 16 17 19.58 -46 72

163 3795 59 75 19 25

164 45 84 59 97 45 21

165 53 89 7 65 30 27

166 64 57 26 84 5 02

167 65 26 24.95 14.47

168 14 13 8 66 -31.93

169 34 74 51.41 1496

170 3900 4608 32 90

171 41 83 4.05 23 98

172 50 58 24 93 5 45

173 50 70 19 87 12 58

174 19 08 19.86 -13 68

175 18 79 18 39 -8 69

176 30 75 592 19.72

177 7 82 0 15 -1066

178 2.3 18 -25 35 3 57

179 22 98 16.02 8 43

180 22 17 -1 72 -10.14

181 30 48 14 48 0 90

182 30 13 6 14 4 M



10S)

IU#
L'

d
* b*

1 41 41 218.3 60.37

2 48 32 80 98 9.37

3 85 56 9 20 105 11

4 16 84 28 30 56 74

5 40 11 -64 26 22 96

6 52 09 71 66 37 08

7 3 71 0 75 -2.00

8 35 58 20 30 53 13

9 56 55 -5660 20.52

10 61 39 55 92 42 64

11 63 49 10.36 -34 08

12 76 30 29 14 18 20

13 64 15 1 28 -339

14 75 63 -27 95 3 72

15 79 99 6 39 20 11

16 85 58 11.10 -1.97

17 86 00 1 3 93 1 94

18 3 52 0.74 2 04

19 1 58 0 71 1 99

20 1 6 '. 0.83 -2.05

21 1 60 0.72 -2 13

22 3 59 0 78 1 98

23 1 56 0.79 2.04

24 3 62 0 8 1 2 13

25 1 76 0 76 1.97

26 94 40 2 21 -6.67

27 46.87 -30 75 58.37

28 5262 -34 37 54.70

29 58 92 35 11 49 98

30 64 92 32 19 43 95

31 70 69 2781 -37 95

32 75 04 -2276 32 51

33 80.42 -16 22 25 72

34 82 56 -12.67 22 44

35 85 45 9 58 19 13

36 87 01 6 73 16 31

37 89 74 -3.49 -12.88

38 91 32 -1 67 -10 89

39 91 14 0 69 -8 38

40 51 00 8000 0.38

41 54 89 76 09 -7 89

42 60 08 69 10 1295

43 65 38 59 68 -15 37

44 70 62 49 59
-15 87

45 74 95 40 84 15.21

46 80 20 30.31 -13.44

47 82 63 25 28 -12.44

48 85 50 2041 -11.21

49 87 35 16.01 10 32

50 89 76 10.95 -912

51 91 29 8.32 -8.32

52 93 15 4 44 -7 29

53 86 87 5 03 9848

54 88.33 1 10 88 32

55 89 30 -1.90 74.03

56 90 57 3 28 59 92

57 91.42 3 69 46 55

58 91 79 3 50 35 86

59 92 64 2 45 23 47

60 92 88 -1 78 17.50

61 9 3 27 1 10 12.21

Sample #6

ID#
L* d* b*

62 93 49 0 42 7 94

63 93 84 0 27 3 93

64 94 02 1 09 -0 74

65 94 25 1 71 -4.22

66 7 99 -0 22 -3 32

67 21 73 2 88 -2 33

68 36 64 -2 77 -1 70

69 46 33 1 97 -2.90

70 56 74 0 24 -4 05

71 65 21 1 24 4 31

72 73 93 2 39 5 41

73 77 63 2 98 -6 13

74 81 66 2 83 -6 23

75 84 79 2 62 -5 90

76 87 81 2 8 3 -6.61

77 89 82 2 69 -6 56

78 92 45 2 48 -6 05

79 27 00 511 51 26 18

80 28 59 45 40 -545

81 48 07 77 92 31 07

82 39 41 46 60 33 8.3

83 67 55 44 06 81 80

84 49 31 1 44 50 12

85 16 31 2 98 1 92

86 61 82 31 73 66 99

87 35 27 50 9b 15 19

88 17 01 54 99 22 95

89 28 59 31 44 -29 71

90 29 44 0 0.3 hi 55

91 13 49 8 Ob 31 19

92 19.18 12 71 36 12

93 32 01 49 80 12 lh

94 51 11 46 12 1 45

95 40 15 60 45 27 29

96 54 69 41 44 29 5h

97 50 10 42 18 54 15

98 72 11 2 35 49 72

99 45 20 42 40 18 83

100 52 47 44 90 13 46

101 33 72 56 40 4 23

102 51 88 32 49 33 11

103 21 87 3 39 -49 03

104 33 88 12 86 -42.58

105 19 08 18 54 -885

106 45 47 29 54 -10.13

107 70.40 19 45 -10 32

108 23 32 1601 8 58

109 71 47 15 71 5 77

110 31 30 -597 20 21

111 57 64 -3 49 27 36

112 77.70 -0.75 12 34

113 81 48 3 07 -6.19

114 23 81 -2540 4 20

115 46.90 -30.99 8 61

116 70 68 -14.05 I) bl

117 18 09 -19 38 -13 75

118 65.07 5 d8 -2069

119 8 29 0 28 11.05

120 70 46 -10 58 -1712

121 46 09 23 87 -2083

122 3.58 0 71 -2.04

1D#
L'

d* b*

123 3 97 0 b8 2 30

124 4 33 0 32 2 73

125 3 54 1) 82 2 01

126 4 88 0 53 2 91

127 9 35 2 70 4 31

128 1681 b 70 5 48

129 3 49 0 81 2.10

130 7 22 1 27 3 93

131 20 74 5 92 5 51

132 33 76 10 52 7 31

133 4269 11 5b -11 05

134 3 55 0 72 2 01

135 11 02 1 81 3 7(1

136 32 19 -7 07 5 29

117 44 86 844 7 88

138 57 29 7.20 9 13

119 63 68 b 55 -10 40

140 3 59 0 77 2 01

141 15 62 2 69 3 10

142 39 35 4 64 4 24

143 54 b 4b2 5 84

144 70 54 1 52 8 72

145 77 48 1 02 9 99

146 3 53 0 75 2 14

147 19 10 -3 1.3 1 59

148 43 b9 3 82 4 14

149 6091 1 14 5 89

150 76 48 0 77 7 58

151 82 75 0 92 8 (19

152 8 10 4 60 5 95

153 12 7b 16 23 10 88

154 51 43 11 90 1 2 77

155 b8 71 6 37 -1 2 14

156 82 64 1 41 9 h-2

157 88 95 0 19 8 79

158 91 57 1 21 7 51

159 34 26 29 11 4 3 70

160 37 15 62 68 1 11

161 b5 14 4 23 74.48

162 lb 55 1918 46 44

163 38 24 59 14 19 05

164 4b 03 59 bO 4 5 10

165 54 37 7 78 -29 56

166 64 5.3 26 23 4 87

167 65 16 25 23 1 5 19

168 14 04 8 52 -31 52

169 33 28 -50 65 14 45

170 39 47 46 23 33 25

171 41 92 4 09 -2 3 89

172 50.87 24 41 4 90

173 51.14 20 12 1 2 31

174 19 54 -19.75 -1394

175 19 27 19 24 8 08

176 31 37 5 78 20 28

177 8 15 0 35 -10 94

178 23.68 25 64 1 88

179 23 59 lb 11 8 54

180 2242 1 29 9 71

181 111 58 -14 02 1 49

182 29 63 649 4 95



110

Sample #7

ID*
L* d* b*

ID#
L* d" b*

ID#
L* a* b*

1 41 44 -24 67 61 20 62 93 40 -0 41 7 72 123 3 69 0 48 -2 63

2 48 52 80 85 10 35 63 93 70 0 31 3 54 124 4 24 0 14 -3 15

3 85 74 8 92 105.37 64 94 06 1 07 -0 96 123 3.50 0 54 -2 50

4 16 71 28 61 -56 86 65 94 28 1.73 -442 126 4 66 0 37 -3.21

5 39 87 -6444 22 99 66 6 92 -028 -374 127 8 69 -256 -5 37

6 52 37 71 74 57 01 67 20 75 -2 51 -2 67 128 16 09 -6 62 -5.91

7 3.36 0 49 -2 43 68 35 98 -228 -1 59 129 3 52 0 61 2 35

8 35 44 20 31 -53 37 69 46 66 -1 74 -2 02 130 6 91 -0 79 -4 61

9 5643 -57 60 21 67 70 36 94 0 16 -3 09 131 19 86 -6 28 -5 19

10 61 53 36 35 45 02 71 65 56 1 34 -391 132 33 24 10 41 -6 92

11 63 98 10 30 -33.72 72 74 16 245 -4 89 133 42 58 -12.06 -10 10

12 77 09 28 26 17 36 73 78 08 2 82 -5 76 134 3 54 0 55 -2 42

11 65 48 1 65 -3 52 74 81 73 2 92 -6 30 135 10 21 -2 29 -4 46

14 75.77 -28 00 6 20 75 84 70 2 93 -6 06 136 31 48 -6 94 -5 26

15 80 37 6.33 -19 75 76 87 98 2 82 -6 52 137 44 83 8 82 -7 12

16 86 32 -10 71 -1 65 77 89 77 2 72 -6 78 138 57 53 -7.03 -8 72

17 86 32 13 50 3 87 78 92 36 2 37 -6 27 119 63 78 -6 70 -9 b8

18 3.46 0.63 -2 40 79 27 16 50 54 -25.80 140 3 61 0 60 2 42

19 3.58 0 59 2 35 80 28 65 45 42 -4 98 141 14 77 -2 31 -3 83

20 3.52 0.55 2 45 81 48 53 78 02 31 52 142 39 94 -4 78 -4 20

21 3 43 0 55 2 33 82 39 63 46 34 33 86 141 55 91 -3 79 -6 04

22 3.42 062 -2 34 83 67 46 44 09 81 94 144 70 83 -1 83 8 21

23 3.39 0.56 2 39 84 49 45 -1 47 50 43 145 77 58 -0 99 9 82

24 3 47 0 63 2 42 85 36 04 -2 34 -1 19 146 3 91 0 59 2 44

25 3 51 0 55 -236 86 62 25 - 32 02 67 65 147 18 11 -2 72 -3.59

26 94.56 2 15 -6 67 87 34 94 -51 45 15 57 148 43 39 -3 74 -3.13

27 46 86 -31.14 5906 88 37 02 -56 08 -22 18 149 61 23 -0 60 -5 04

28 52 65 34 91 55 13 89 28 57 -31 14 -3028 150 76 82 1 14 -7 52

29 59 19 35 35 49 86 90 29 76 0 32 -62 52 151 82 77 1 07 -7 87

10 65 26 -31 73 -43 60 91 14 09 8 67 -31 50 152 7 59
-4 10 -6 88

11 70 75 2747 -37 68 92 18 84 32 42 -36 21 153 32 27 -15 61 -10 45

32 75 10 -2206 -32 12 93 52 47 49 98 -11 28 154 51 67 -12 03 12 28

33 80 52 -15 66 -25 50 94 53 42 46 59 4 42 155 69 18 6 28 -12 41

34 82 94 -1217 22 10 95 40 40 60 01 26 92 156 82 88 -1 31 -9 76

35 85 49 -9 13 18 93 96 54 83 42 14 30 76 157 88 91 0 14 8 68

16 87 37 -6 35 -1605 97 50 10 42 16 53 72 158 91 81 1 21 -7 31

37 89 88 -3 23 -12 72 98 72 16 -2 17 50 64 159 34 04 29 29 -43 92

38 91 36 -1 45 -10 75 99 45 55 -41 80 39 66 160 37 32 62 30 1 75

39 9 3 24 0 75 -8.28 100 52 10 -45 92 14 66 161 65 26 4 32 74 52

40 51.10 7993 1.31 101 33 4.3 -57 26 -4 07 162 lb 20 19 36 -46 75

41 55 29 76.04 -6.77 102 52 03 -32 17 -33 64 163 38 09 -5987 19 21

42 60.63 68.64 -12 09 103 22 32 2 87 -49 75 164 46 44 59 78 45 01

43 65 89 58 86 -14 61 104 35 33 12 88 -42 10 165 53 98 7 57 -29.67

44 7090 49 18 -15 19 105 19.23 18 53 -8 93 166 64 64 -26 41 5 60

45 75 48 40.18 -14 55 106 45 73 29 72 -9 14 167 65 33 25.06 15 01

46 80.53 29 82 -13.07 107 70.97 19 79 -9.90 168 14 33 8 67 -31 77

47 82 94 24 93 -12.14 108 23 14 15 89 8 10 169 35 00 -51 02 14 87

48 85 40 20 04 -11.10 109 71 52 15 75 6 36 170 39.60 45 92 32 31

49 87.69 15 67 -10 05 110 30 94 -5.69 19 81 171 4204 4 23 -23 14

50 90.18 10.81 -8.93 111 57 60 -3.62 27 72 172 50 90 -2397 6 08

51 91 48 8 00 -8 24 112 77 89 -044 12 19 173 51 55 20 19 13 69

52 93 20 4 39 -734 113 81 51 3 04 -628 174 18 89 -1928 -14.35

53 87 09 4 75 99.26 114 23.10 -25.01 3 20 175 19 14 18 76 -8 85

54 88 08 0 74 88 79 115 47.38 -30 02 8 89 176 31 01 -576 19 28

55 89 74 -209 74.60 116 71 53 -13 87 0 74 177 794 0 19 -11.23

56 90.60 -3.40 59 16 117 18 89 -19.33 -14 48 178 23 25 -24 81 3 42

57 91 39 -385 46.47 118 65.01 5 67 -20 27 179 23.06 15 56 7 41

58 91 96 -3 50 35 58 119 7.71 0.08 -11.21 180 21 95 -1.15 -10.28

59 92 43 -2.47 23.12 120 70 61 -1019 -16.90 181 30 81 -13 89 0 87

60 93.01 -1 69 16.65 121 46 32 -23 00 -20.03 182 30 45 7 07 4 47

61 93 43 -1.07 12 08 122 3 65 0 56 -2 43



Ill

D
L* a" b'

1 41 02 2365 -61 15

2 48 20 80 96 10 19

3 85 46 8 96 104 89

4 16 33 28 82 56 59

5 39 64 64 77 22 36

6 52 02 71 84 57 41

7 3 52 0 66 -2 10

8 34 74 20 75 -53 54

9 55 61 -57 71 20 72

10 60 58 57 64 45 74

11 62 39 11 25 -34 71

12 75 62 30 51 19 96

13 62 39 1.92 2 36

14 75 34 28 45 5 69

15 80.05 6 60 20 42

16 85 85 11.01 -2 24

17 86 16 13 92 5 98

18 3 56 0 64 2 01

19 3 44 0 78 2 12

20 3 60 0 67 2 07

21 3 4b 0 70 -1 93

22 3 52 0 69 200

21 3 52 0 68 200

24 3 52 0 67 1 99

25 3 49 0 66 2 10

26 94 34 2 27 -7 00

27 46 41 29 98 59 07

28 32 24 34 22 55 82

29 58 77 34 83 -50 54

10 64 71 32 54 11 87

31 70 24 27 44 38 42

32 74 64 2245 12 90

33 80 18 1621 -26 27

34 82 5 3 12 68 22 91

35 85 Ob 4 4b 19 53

16 87 28 6 72 16 65

37 89 73 3 38 -13 12

18 90 95 -1 51 -11 16

39 92.96 0 90 8 62

40 50 88 80 12 1 09

41 55 01 7b 53 7 02

42 59 9b 69 23 12 63

43 65 31 59 94 -15 11

44 70 3 3 50 06 -15 70

45 74 76 41 48 -1507

46 80 Oh 30 99
-13 53

47 82 49 25.91 12 46

48 8 5 09 21 05 -11 35

49 87 11 16 57 1046

50 89 hh 11 50 9 36

51 91 17 8 49 8 53

5 2 92 87 4 78 7 70

5 3 86 76 4.90 98 74

54 88 12 0 93 89 24

5 5 89.43 2 04 75 32

56 9060 -3 45 60 32

57 91 38 1 8 3 46 95

58 91 87 -3 5h 36 09

59 92 49 2 47 23 49

60 92 95 -1 75 17 29

61 91 27 1 11 12 67

Sdmplc ->

ID#
L" a* b'

62 93 39 -045 8 21

63 9 3 76 0.30 4.16

64 93 84 1 14 -0 58

65 94 61 1 77 -4 13

66 7 34 -040 -3 42

67 20 91 -2 46 2 811

68 35 4K -302
_t -)->

69 45 91 -2 09 -2.60

70 56 24 0 11 -373

71 64 96 1 16 -4 13

72 73 66 2 61 -3 29

73 77.42 2 99 -5 98

74 81 39 3 17 -6 lh

75 84 46 3 21 -6 15

76 87 83 2 99 -655

77 89 62 2 91 -6 70

78 92 49 2 55 -6 42

79 26 82 50 63 26.06

80 28 19 45 25 5 33

81 47 95 77 78 31 40

82 39 02 46 18 33 4b

83 67 18 45 03 81 78

84 48 5b -1 42 49 43

85 35 77 -1
X4

-1 55

86 61 29 32 23 hb 70

87 34 19 -50 73 15 7b

88 lh 15 55 26 21 72

89 27 11 -30 61 28 35

90 27 45 2 91 61 62

91 11 90 6 90 28 n 1

92 18 78 12 25 lh 12

93 51 87 50 25 11 89

94 52 95 46 50 3 93

95 19 48 60 06 27 85

46 54 31 42 19 30 31

97 49 54 42 55 53 54

98 71 89 1 97 50 .08

99 44 bb 41 h8 18 65

100 51 32 -46 09 14 68

101 32 5b -56 25 -2 92

102 50 46 12 37 33 10

103 19 75 4 43 47 73

104 31 10 13 12 41 48

105 19 06 18 59 8 50

106 45 24 29 88 -9 78

107 70 27 19 92 10 38

108 22 92 15 b5 8 48

109 71 14 15 90 6 IS

110 30 58 -6.19 19 56

111 57 06 -344 27 14

112 77 49 -055 12 10

113 81 28 3 21 b25

114 22 54 -24 31 4.00

115 45 35 -3043 10 12

116 69 64 -14.48 2 24

117 16 15 -18 b8 12 23

118 64 9h 5 71 20 71

119 7 80 -0 03 10 14

120 70 27 -10 47 17 34

121 45 83 -23 55 20 72

122 3 8 7 0 "8 -201

IDs
L* d" b-

123 3 81 0 b9 2 21

124 4 40 0 40 2 61

125 3 64 0 74
-1 98

126 4 70 0 52 _-)
7-1

127 8 hX 2 hi -4 33

128 15 59 -b b7 -501

129 1 73 0 75 -1 92

130 6 32 -0 bll -3 71

131 20 08 -h 4h -5 lb

112 33 39 -10 7h -7 01

111 42 31 -11 77 -10 lb

114 3 71 0 78 2.07

135 1(1 h5 -2 11 -3 74

136 31 lb -7 34 -5 01

137 44 30 -8 hi) -7 64

138 57 11 -h 72 -9 28

139 bl 11 -6 7b -9 79

140 3 59 0 75 -1
89

141 14 12 -2 bb -2 Sh

142 3b 8 1
-4 87 -2 28

141 32 29
-3 811 -4

h9

144 70 711 -1 90 -8 48

145 77 53 -0 99 10 13

14b 3 48 0 77 -1 91

147 18 43 -3 07 3 28

148 12 92 4 02 -4 00

149 61) 77 1 29 4 82

150 7b 26 1 31 -7 Sh

151 82 51 1 24 S 14

152 7 bb -4 06 5 79

151 31 hi) -15 78 -9 h2

154 49 87 11 78 -11 51

155 67 49 6 41 12 00

156 81 h-t -0 93 -9 75

157 88 97 0 27 -8 91

158 91 95 1 22 -7 72

159 34 02 29 43 43 29

160 lh 77 62 15 1.08

161 b4 96 4 31 74 47

162 16 00 19 27 -4h 14

163 37 74 -59 06 19 10

164 45 81 60 29 45 73

165 53 27 8 15 -30 15

166 64 01 -26.60 5 80

167 64 10 26 52 17 16

168 12 89 7 84 -29 85

169 30 82 -48 39 14 39

170 19 (111 45 92 32 79

171 41 52 3 74 -23 73

172 50 40 -25 10 6 02

173 50 94 19 92 12 83

174 19 11 -19 74 -13 74

175 18 67 18 68 -8 34

176 30 79 -5 53 20 14

1"7 7 89 0 25 -10 44

178 22 b4 -24 70 3 91

179 22 18 15 65 8 07

ISO 20 81 -1 35 8 94

181 28 27 -13 92 3.27

182 2b 85 b 45 5 95



112

1D#
L* a" b*

1 41.15 24 35 -60 49

2 47 76 80 60 9 45

3 85 50 9.41 105 30

4 16 51 28 54 5665

5 39 63 -64 59 23 20

6 51 98 71 91 56 99

7 3 3> 3 0.71 -2 25

8 35 05 20 20 5 3 72

9 56.15 57 51 20 69

10 61.18 56 85 43 99

11 63 44 10 84 34 70

12 76.67 29.40 18 17

13 64 66 1 42 367

14 75 38 -28 49 5 87

15 80 29 6.60 20 34

16 85 72 -1093 2.17

17 86 28 13 86 4 12

18 3 54 0 75 2 22

19 3 84 0 72 2 15

20 3 55 0 71 2 21

21 3 60 0 73 2 20

22 3 61 0 74 224

23 3 57 0 73 215

24 1 61 0 75 2 24

25 3 69 0 78 2 11

26 94.57 2 25 b 9b

27 46.55 30 54 58 71

28 52 35 34 21 55 29

29 58 85 34 73 50 01

30 64.79 32 31 -44.45

31 70.17 27 62 38 11

32 74.95 22 15 12 72

33 80 07 -1608 26 20

34 8247 -1271 22 91

35 85 13 -9 72 19 64

36 87.12 -6 77 16 70

37 90.03 -3 60 11 14

38 91 38 -1.66 11 20

39 9.3 29 0.74 8 62

40 50 78 80.32 0 83

41 54.76 76 56 -767

42 59 98 68 80 13 21

4.3 65 14 60 08 15.61

44 70.33 50.29 16 14

45 74.82 40.65 -15.43

46 79 78 30 56 -14.05

47 82.72 25.67 -12 75

48 85.02 20.72 -11 75

49 87 18 16.20 -10.75

50 89 80 11.20 -9 50

51 91 10 8 22 875

52 93 18 4.55 -768

53 86 18 4 9.3 98.19

54 87 91 1.04 88.87

55 89.33 -1.81 73.54

56 90.15 -340 60 46

57 91 19 -3.81 47 10

58 91.90 -3.49 35 70

59 92 75 2 49 23 78

60 92 bl -1.87 17 48

61 91
.34 -1 11 12 24

S,implr #9

ID#
L* d* b*

62 93 60 -045 8.00

63 9 3 84 0 25 3 36

64 94 15 1 06 -1.03

65 94 03 1 81 -4 79

66 710 -0 29 -3 51

67 20 97 284 -275

68 36 12 2 55 -1 80

69 45 98 2 21 -2.46

70 56 30 0 02 -4 03

71 65 10 1 18 -4 47

72 73 86 2 58 -5.47

73 77 21 1 07 -6 56

74 81 02 2 88 -b b4

75 84 57 3 03 -6.36

76 88 35 2 89 668

77 90 05 2 81 6 91

78 92 16 2 48 6 69

79 26 51 50 20 26 32

80 28 29 45 56 -4 84

81 47 88 77 92 31 26

82 38 88 46 31 3 3 19

81 67 13 45 09 81 79

84 48 90 1 40 50 10

85 35 92 2 37 1 29

86 61 55 12 25 66 81

87 34 82 51 23 15 49

88 36 92 55 44 22 28

89 28 50 30 95 29 95

90 29 h 1 0 35 62 01

91 1 1 b9 8 52 31 21

92 18 37 32 28 36 37

91 51 85 50 04 12 33

94 53 02 lb 50 3 44

95 19 86 60 03 27 26

9h 54 27 42 08 10 65

97 49 8 3 42 25 54 11

98 71 84 2 12 50 16

99 44 86 42 9 3 38 69

100 51 95 46 20 14 04

101 3.3 55 5b 49 -395

102 51 58 32 88 33 56

103 21 85 3 bb 49 52

104 34 75 13 07 -42 25

105 18 84 18 38 8 49

106 45 52 29 bb -9 71

107 70.36 19 74 -10.58

108 22 64 15 31 7 82

109 71 30 15.81 5.86

110 30.83 6 33 19 92

111 57.19 -3 75 27 43

112 77 66 -0.70 12.69

113 81 62 3 01 -6 43

114 23 23 24 86 3.63

115 46 87 -31.26 840

116 70 96 -14 65 0.68

117 18 52 -19.3b -13.56

118 64 78 5 71 -2068

119 7 93 0 02 -10.46

120 70 16 -10.59 -17.50

121 45 53 -24 01 -20 27

122 3 64 0 80 -2 14

ID#
L* d* b"

123 3.86 0 70 2 27

124 4 38 0 30 2 74

125 3.51 0 79 2 12

126 4 61 0 55 2 81

127 8 81 2 64 4 58

128 16 29
-6 92 -5.37

129 3 55 0 79 -2 01

130 6 74 -087 1 8h

131 20 20 624 4 89

132 3 3 49 -10 60 -6 94

133 42 15 -12 10 -10 68

134 3 58 0 72 2 00

135 1050 2 18 -3 41

136 31 69 -6 60 4 92

137 44 40 -8 44 7 48

138 57 18 -7 29 -9 1 2

139 h.3 49 -h 86 10 24

140 3 54 0 79 -1 99

141 14.74 2 53 1 17

142 19 18 -519 1 98

143 55 05 -3 85 b 50

144 70 65 -1 90 -8 32

145 77 62 -087 10 26

146 3 41 I) 78 1 99

147 18 01 -277 1 28

148 43 01 -4.14 3 84

149 b(l 8b -0 88 3 17

150 76 54 0 97 -7 94

151 82 75 1 Ob -8 27

152 7 74 -4 11 5 85

151 12 16 15 bl 10 70

154 51 22 12 52 -12 85

155 h8 98 b 72 12 78

156 82 86 1 15 10 10

157 89 18 0 11 -906

158 92 07 1 27 -7 79

159 34 12 -29 75 41 25

160 36 59 62 18 1 07

161 64.91 4 29 74.46

162 16 21 18 96 4b 11

161 38 02 -59 49 19 38

164 45 81 59 99 45.33

165 53 77 7 54 3D 21

166 64 36 -26 92 5.26

167 64.97 25 28 15 0.3

168 14 08 8.53 31 66

169 34.45 -50 74 14 82

170 38 87 45.96 32 84

171 41 84 4 59 23 53

172 50.64 -24 59 5 b9

173 50.77 20 30 12 72

174 18 86 -19 42 -14 00

175 18 68 18 85 8 45

176 30 88 -567 19 81

177 8 01 0 32 10 64

178 23 17 -25 08 1 b5

179 22 81 15 60 8 02

180 21 75 -1 21 -10 08

181 30 28 -1406 1 45

182 29 85 707 4 44



1 1.

Sample #10

1D#
L'

a* b*

1 41 02 23 59 -61 26

2 48 20 80 94 10 29

3 85 73 9 05 105 21

4 16 74 28 62 -56 26

5 39 62 -64.17 22 55

6 52 23 72 36 57 82

7 3 56 0 76 -212

s 34 74 20 73 53 49

9 55 52 -57 90 21 17

10 60 62 57 58 45 58

11 62 62 11 40 14 50

12 75 48 30 55 20 50

13 62 38 2 33 -213

14 75 34 -28 51 6 07

15 79 75 6 73 2043

16 85 95 -1095 215

17 85 81 13 89 3 71

18 3 50 0 75 -205

19 3 11 0.73 -2 16

20 3 47 0 75 2.00

21 3 44 (1 71 2 10

22 3 43 0 67 -2 04

21 3 55 0 75 1 97

24 3 48 0 62 201

25 3 41 0 64 2 02

26 94 49 2 24 -6 89

27 46 46 30.01 59 27

28 52 30 3 3 88 :>:> :> 3

29 58 87 34 68 50 34

10 65 05 -31 66 44 23

11 70 14 -27 29 38 3 3

32 74 85 2247 32 91

33 79 86 -1617 26 38

34 82 58 -1265 22 86

35 84 99 -9.51 -19 58

36 87 22 -6 78 -lb h9

37 89 49 -3 44 -13 28

18 91 09 -1 56 11 28

39 92.96 0.83 -8 68

40 51 00 80 3 3 1 45

41 54 92 76 62 -7 06

42 60 14 69.06 -12 51

43 65 54 59 51 -14 85

44 70 34 50.07 15.70

45 74 94 41 35 -15 06

46 80 02 3087 -13 55

47 82 57 25 96 -1241

48 84 94 20 90 -11 43

49 87 25 16.40 10.39

50 89 73 11.38 9 30

51 91 02 8 47 8 61

52 93 40 4 63 -7.45

5 3 86 96 5.03 99 hi)

54 87 98 0.88 88 76

55 89 50 -1 96 74 13

56 90 16 -3 27 58.12

57 91 05 -3 75 46 37

58 92 15 -3 51 35.96

59 92 3 3 -2 51 23 48

bO 92 88 1 82 17 40

61 9 3 20 1 08 12 46

ID#

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

81

84

85

86

87

88

89

90

91

92

91

94

93

96

97

98

99

100

101

102

101

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

L*

9 3 54

93 61

93 85

94 28

7 23

20 78

35 92

46. 50

56 31

64 99

73 59

77 51

81 07

84 29

87 63

89 50

92 44

26 65

28 39

48 06

39 2 3

67 33

48 79

35 54

61 37

34 31

lb 1 3

27 10

27 22

11 8b

18 55

52 04

52 95

40 10

54 14

49 69

71 64

44 61

51 28

32 7.3

50 50

19 91

31 26

18 79

45 60

70 44

23 22

71 22

30 72

57 03

77 10

81 48

22 54

45 69

69 41

16.05

64 51

788

70 43

46 13

3 54

0 47

0 27

115

1 81

-025

2 42

264

-1 46

0 04

1.19

2 60

3 1)8

3 04

3 25

2 99

3 00

2 62

50 51

45 51

77 94

46 13

45 1)9

-1 30

2 12

32 18

-50 53

55 40

30 80

3 23

7 05

32 37

50 07

4b 6 3

hi) 21

41 77

42 49

-1 98

42 14

46 44

56 22

31 b8

4 25

13 49

18 54

29 85

20 04

15 81

15 85

-5 81

3 23

0.53

3 26

-24 66

-29 15

-14.10

18 64

5.70

0 15

-10 62

22 69

0.75

b'

8 37

4 23

-0 57

-4 37

3 52

-2 93

-1 96

-2.72

4 13

4 36

-5 52

-6 23

-6 22

-6 22

6 50

-6 56

-6 34

26 03

-497

U 55

13 39

82 09

49 84

-1 40

66 87

15 53

-21 40

28 23

-61 72

28 55

-36 00

11 76

4 04

27 57

30 08

53 90

49 92

38 71

14 82

-3 00

32 93

-47 72

-41 59

-8 63

9 36

-10 50

8.53

6 25

20 19

27 09

12.35

-6 33

3 98

967

2 09

-12 20

-20 85

-10 48

-17 41

-20 27

-1 95

ID#
L* d" b-

121 3 91 0 66 2 21

124 4 23 0 35 -2 78

123 3 50 0 77 -204

126 4 77 0 45 -
"* 7~*

127 8 67 -2 44 4 52

128 15 77 -6 07 -4 75

129 3 35 0 h2 -1 92

110 6.16 -0 79 -1 71

131 19 97 -6 22 4 95

132 33 42 -10 88 7 46

133 41 97 -12 02 10 29

134 3 58 0 73 -1 9h

135 10 70 .
-) -^ 3 5h

116 31 39 -6 77 5 30

137 44 31 8 33 -7
39

118 57 00 -7 24 -8 78

139 63 08 -6 h2 -9 85

140 3 64 0 74 1 9.3

141 14.38 -1 73 2 59

142 36 40 -4 88 -2 15

141 52 38 -3 72 -4 22

144 70 51 -1 67 -8 4h

145 77 43 -0 72 10 19

146 3 51 0 75 -1 81

147 18 78 -2b7 2 94

148 43 11 3 8 3 3 62

149 61) 87 0 87 5 14

150 76 29 1 09 7 79

151 82 54 1 06 8 24

152 7 64 4 22 -5 78

153 31 40 -15 60 9 71

154 50 03 -11 51 -11 33

155 67 4h -6 06 12 03

156 81 81 -1 00 9 72

157 88 75 0 21 9 21

158 91 42 1 33 -7.91

159 33 95 29 45 43 4 3

160 36 77 62 18 1 45

161 64 91 4 87 74 72

162 15 98 19 26 -46 45

163 37 79 -59 37 19 46

164 45 60 60 17 45 66

165 53 22 8 43 30 1 1

166 63 75 -26 73 6.20

167 63 99 26 56 16 97

168 12 64 7 67 29 81

169 30 56 -48 24 14 46

170 38 74 45 92 32 88

171 41 58 3.78 23 60

172 50 50 -24.78 5 81

173 51 03 20 30 12 42

174 1903 -1968 13 81

175 18 61 19 04 8 32

176 30 52 -5 50 1982

177 7.71 0.18 -10 37

178 22 85 -24 64 4 03

179 22 50 16 13 8 42

180 20 51 -1 23 9 10

181 28 02 -13 81 2 7b

182 26 51 6 30 5 41



114

ID#
L'

d' b"

1 41 18 -24 51 -60 77

2 48 13 81 18 9 62

3 85 12 9 73 103 19

4 16 18 29 08 5698

5 39 85 -65 15 21 20

6 52 06 72 24 56 06

7 3 45 0 77 -207

8 35 27 20 53 53 67

9 56 24 -57 59 18 86

10 61 3 5 56 87 41 37

11 63 41 10.60 14 50

12 76 38 29 93 16 79

13 64 09 1 90 -4 58

14 75 83 -28 29 4 54

15 79 90 6 55 20 21

16 85 79 -1061 -2 91

17 86 17 14 04 2 90

18 3 48 0 75 2 06

19 3 46 0 72 2 08

20 1 42 0 76 214

21 3 46 0 72 -217

22 3 41 0 74 -1 97

23 3 38 0 81 -212

24 3 40 0 71 -210

25 3 4 3 0 74 2 19

26 94 40 2 30 6 90

27 46 44 -30 47 58 72

28 52 58 -34 39 55 19

29 58 96 -35 25 50 14

30 65 01 32 32 44 05

31 70 30 27 62 18 00

32 74 89 -22 55 32 51

33 80 06 15 96 25 92

14 82 59 -12 69 22 64

15 8 5 Oh -9 51 19 38

16 87 28 6 59 16 37

37 89 70 -3 50 -13 12

38 91 3h -1 69 -11 06

19 93 37 0 77 8 41

40 50 73 8(1 37 0 79

41 54 90 76 21 7 93

42 59 9h b8 8h 13 12

43 b5 10 59 42 - 1 5 6(1

44 70 43 50 01 15 88

45 75 09 4093 -15 14

46 80 20 30 54 -13 55

47 82 37 25 46 -12 59

48 84 90 20 4h 11 53

49 87 23 16 22 10 48

50 89 99 11 08 -9 17

51 91 40 8 40 8 40

52 93 12 4 66 -7 54

53 86 68 5 18 97 49

34 88 21 1 07 86 87

55 89 23 -1 92 71 88

56 90 4 5 -3 28 37 46

57 91 39 -3 6h 44 53

58 91 88 -3 31 3 3 74

59 92 75 2 23 21 98

60 93 03 -1 55 15 88

61 93 58 -0 94 11 49

Sdmple ^11

ID# f
a* b'

62 93 39 -0 28 7 02

63 93 69 0 37 3 25

64 93 99 1 21 -1.14

65 94 26 1 88 -4 57

66 7 14 0 21 -3 62

67 21 30 T "O
-321

68 35 62 -2 82 -3 71

69 46 02 -1 91 -3 89

70 56 51 0 3b 5.09

71 65 20 1.37 -5 31

72 71 67 2 60 -6 24

73 77 47 2 92 6 90

74 81 43 3 00 -6 94

75 84 73 3 19 -6 67

76 87 79 3.07 -7 09

77 89 80 2 82 6 88

78 92 58 2 42 6 44

79 26 47 5042 -26 48

80 28 20 45 66 -6 07

81 48 00 78 13 30 50

82 19 05 46 6 3 32 38

83 b7 18 44 8b 811 91

84 48 Sh 1 50 48 80

85 lh 03 -2 51 -2.83

86 61 51 -32 15 65 90

87 34 74 51 24 14 10

88 lb 99
-55 10 2 3 37

89 28 11 30 3b 30 71

90 29 12 1 13 b2 17

91 13 12 8 64 31 (12

92 18 44 32 h5 lb 81

41 52 04 50 24 -12
44

94 52 94 46 82 2 b7

45 40 08 bll 39 2h 03

4b 54 51 42 07 29 06

97 49 h5 42 31 52 48

98 71 99
-2 lb 47 72

99 44 8 7 42 89 37 40

100 51 89 4b Oh 12 b8

101 33 hi 5h 24 -5 b7

102 51 55 -32
03 34 28

101 21 48 4 16 -49 61

104 33 79 13 06 42 42

105 18 hi 18 92 -9 20

106 45 52 29 78 -10.53

107 70 59 20 09 -10 75

108 22 61 15 bh 7 36

109 71 50 15 94 5 02

110 30 50 5 81 18 53

111 57 42 1 58 25 33

112 77 b9
-0 47 11.33

113 81 42 3.11 -b 86

114 23 38 24 48 2 70

115 4h 96 -30 52 7 78

116 70 87 -1400 0.23

117 17 80 -18 77 -14.18

118 b4 84 5 b9 -21 11

119 7 b"1 004 -10 56

120 70 bl -10 h2 -1761

121 45 87 -23 57 -21 43

122 3 75 0 77 -210

IDs
L* d' b-

123 3 80 0 79 -2 23

124 4 45 0 47 -2 89

125 3 58 0 85
-2 04

126 4 72 0 71 2 81

127 8 84 2 45 -4 7n

128 16.08 -b 58 -5 97

129 3 54 0 74
-1 97

110 7 04 -0 4h -3
74

111 20 07 b 35 -5 71

132 3 3 37 -10 71 -8 37

133 42 29
-12 45 -11 41

114 3 50 0 82 -200

135 10 33 2 15 -4 31

116 31 46 -6 96 -6 68

117 44 91 -8 41 -8 40

138 37 07 7 34 10 09

139 b3 62 6 60 -10 72

140 3 30 0 81 2 01

141 14 74 2 49 -4 Ob

142 38 49 -3 21 -5 Ob

141 54 42 3 75 -6 h4

144 70 72 -1 73 4 10

145 77 43 0 41 -10 50

146 3 40 0 7h -1 4X

147 18 07 2 81 -3 8b

148 43 23 3 88 -4 65

149 61 11 0 9h -6 03

150 7h h5 1 22 -8 27

151 82 65 1 14 8 5b

152 7 38 3 71 -6 05

153 32 48 15 32 -11 32

154 51 10 12 19 13 04

155 b8 82 h 12 12 87

15h 82 b2 -1 18 9 96

157 88 82 0 17 -9 05

158 91 72 1 30 -7 77

159 34 05 29 31 43 8b

160 16 80 62 55 1 45

161 64 79 4 42 73 58

162 16 04 14 95 -46 91

163 18 09 59 23 18 31

164 45 92 60 16 44 84

165 5 3 78 7 61 -30 41

166 64 61 -26 05 4 22

167 65 16 25 76 14 45

168 13.51 9 20 -31 92

169 3 3 35 -50 69 14 20

170 38 95 46 29 32 15

171 41 61 3 94 24 48

172 50 68 24 58 4 86

173 51 07 20 22 12 29

174 18 90 19 26 -14 74

175 18 74 19 47 -9 18

1"6 30 64 -5 90 18 68

177 7 69 0 26 -10 Sh

178 23 23 -25 15 3 03

1-9 23 08 16 23 7 33

180 21 78 -1 05 -10 57

181 30 11 13 55 0 48

182 29 10 7 20 3 85



us

Sample =12

Ds
L'

d

' b"
ID#

L" d* b"

IDs
L* d" b"

1 41 12 24 39 -61 09 62 93 43 -0 42 7 78 123 3 74 0 59 2 53

2 48 24 80 96 10 12 63 93 99 0 26 3 78 124 4 13 0 29 3 04

1 85 81 9 02 105 58 64 94 09 1.07 0 78 125 3 56 0 58 2 28

4 16 31 28 75 -56 98 65 94 00 1 76 4 42 126 4 67 0 32 -3 07

5 39 64 65 3 3 23 18 66 6 86 -037 -3.67 127 8 41 3 01 -5 03

6 52 08 71 8 1 57 65 67 20 70 -2 78 -2.69 128 16 34 6 73 5 59

7 3 42 0 59 -2 30 68 36 09 -221 -1 75 129 3 50 0 59 2 26

8 34 65 20 48 -54 09 69 46 01 1 85 2 11 130 6 bb -1 07 -4 21

9 56 40 -57 86 20 90 70 56 26 -0 25 -323 131 19 44 6 49 5 31

10 61 43 57 08 45 47 71 65 27 1 29 3 80 132 32 97 10 95 7 50

11 63 87 10 25 -33 89 72 74 12 2 62 -4.97 133 42 42 12 12 10 41

12 76 82 28 87 17 71 73 77 55 2 87 -5.77 134 3 45 0 54 2 28

11 65 02 1 52 -3.33 74 81 45 2 90 -6 10 135 9 94 2 49 4 23

14 75 49 28 54 6 49 75 84 48 2 98 625 116 31 11 -7 35 -5 31

15 80 17 6 47 -19 79 76 88 04 2 86 -6 47 117 45 01 -7 78 7 49

16 85 84 -10 72 1 89 77 89 X2 2 78 6 52 118 57 03 -752 -8 77

17 86 15 1.3 77 4 05 78 92 13 2 39 6 29 139 63 38 6 79 9 76

18 3 46 0 57 -2 24 79 26 65 50 28 26 32 140 3 50 0 58 2 33

19 3 32 0 55 -2 14 80 28 39 45 22 -5 25 141 14 98 "> i"> 3 64

20 3 54 0 69 -2 38 81 48 09 77 72 30 96 142 39 15 513 I 09

21 5 46 0 66 -2 22 82 39 00 46 07 13 11 143 55 43 4 05 h 24

22 3 42 0 65 .->->! 83 67 28 45.03 81 76 144 70 h5 2 01 8 03

23 3 50 0 64 -2 36 84 48 71 -1 97 49 25 145 77 15 0 98 9 44

24 3 45 (1 68 2 28 85 36 11 -2 31 -1 15 146 3 51 0 56 -2 41

25 3 42 I] 62 -219 86 61 44 -32 78 6b 64 147 17 46 3 11 3 54

26 94 44 2 18 -6 54 87 14 h9 -50 89 15 05 148 42 8h 1 78 3 68

27 46 37 1(1 71 -58 97 88 16 67 55 90 22 04 149 60 70 1 13 4 85

28 52 54 14 81 55 38 89 28 lb -31 36 1(1 08 15(1 7b 38 1 HI 7 44

29 59 03 34 81 -49 57 90 24 50 0 55 62 27 151 82 bl) 1 10 -7 78

30 64 82 32 60 44 13 91 13 72 8 12 31 28 152 7 b7 4 3b 6 22

31 70 2 3 28 15 38 15 92 18 18 31 92 16 28 151 31 b9 -lb 20 10 87

12 74 86 22 42 52 3| 91 52 10 49 70 11 2b 154 51 06 11 89 12 73

33 80 45 15 81 -25 48 94 52 99 46 06 4 00 155 68 8b b 58 12 52

14 82 68 12 56 22 10 95 40 14 60 12 27 74 156 83 00 -1.34 4 58

15 85 26 9 34 -18 93 96 54 25 42 12 30 97 157 89 00 0 21 8 48

16 87 39 6 66 16 09 97 49 76 42 09 53 59 158 91 b9 1 16 7 28

37 89 99 3 37 12 56 98 72 08 -2 02 49 23 159 35 94 29 69 43 35

38 91 22 1 63 -10 84 49 44 70 42 98 18 58 161) 36 77 61 94 1 28

39 92 88 0 77 8 23 100 51 71 -46 61 14 52 161 64 72 405 73 45

40 50 92 80 12 1 48 101 33 16 -57 lh 3 93 lb2 16 00 19 06 46 52

41 55 13 76 51 -b 8h 102 51 82 -32 20 33 19 163 3795 59 42 18 94

42 60 31 68 12 -12 34 101 21 85 3 25 49 61 164 45 98 59 77 43 24

43 65 24 59 73 14 94 104 34 79 12 75 42 25 165 53 55 7 66 29 86

44 70 49 50 .33 -15 35 105 18 bl 18 18 8 54 166 64 27 26 96 5 49

45 75 22 40 66 14 b4 106 45 44 29 73 -9 10 167 65 11 25 25 15 03

46 80 3b 30 12 13 05 107 7045 19 59 10 05 168 1 3 96 8 44 31 89

47 82 86 25 28 -12 04 108 22 45 15 35 7 82 169 34 68 52 08 14 88

48 85 10 20 20 -11 13 109 71 26 15 79 647 170 39 07 45 88 32 74

49 87 17 15 91 -10 16 110 30 68 -6 06 19 59 171 41 45 3 78 -23 15

30 90 08 10 83 -8 84 111 57 54 -3 20 2647 172 50 48 24 18 5 73

51 91 30 S 08 -821 112 77 52 -0 71 12 98 171 51 01 2009 13 f>3

52 9 3 00 4 45 -7
29 113 81 32 2.97 -6.23 174 18 96 -19 57 -14 14

5 3 86 79 4 84 99 38 114 22 bl -25 14 2 83 1"5 18 66 18 10 8 61

54 88 15 0 87 88 79 115 47 22 29 91 8 14 176 31 (18 -5 72 19 88

55 89 43 -1
89 72 42 116 71 04 -14 52 0 82 177 7 78 -0 14 -10 75

56 90 52 -3 51 60 30 117 18 bl) -19.81 13 82 178 22 94 25 17 3 31

57 91 31 3 89 47 53 118 64 7b 5 46 20 34 179 22 62 15 11 7 35

58 92 06 3 52 36 00 119 7 80 -0.21 1090 180 21 44 -2 03 10 02

59 92 81 2 45 23 29 120 70 34 -10 71 17 01 181 30 02 14 33 0 82

60 92 86 -1.78 17 28 121 45 56 24 07 20.45 182 30.07 6 91 4 54

61 93 27 -1 08 12 17
1 -> 1 3 5h 0 61 2 18
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D#
L*

d
' h'

1 41 13 -24 31 60 62

2 48 29 80 83 10 39

3 8 5 3 5 8 92 104 69

4 16 61 28 40 -56 15

5 39 87 63 55 22 37

6 32 16 71 97 57 32

7 3 65 0 47 -1 96

8 35.38 20 98 -52 94

9 56 02 -57 28 20 60

10 61 18 56 98 45 08

11 63 40 11.07 -34 24

12 76 13 29 80 18 71

13 6 3 59 1 90 -2 84

14 75 55 -28 42 6.10

15 80 02 6 49 -20 23

16 85 96 -11 03 -1 93

17 86 45 13 78 4 11

18 3 48 0 48 -1 87

19 3 50 0 50 1 98

20 3 53 0 57 -1 94

21 3 47 0 50 2 05

22 3 46 0 47 -1 97

23 3 50 0 54 1 99

24 3.49 0 62 -2 08

25 3 58 0 55 -1 94

26 94 49 2 25 -6 83

27 46 49 -30 3 5 -58 74

28 52 35 34 15 55 10

29 58 68 34 97 50 28

10 64 82 32 00 44 31

31 70 36 -2675 37 88

32 74 80 22 55 32 68

33 79 95 15 88 26 13

34 82 61 -12 60 22 75

35 85 32 9 55 19 14

36 87 11 6 57 -16 57

37 89 88 3 41 -13 08

38 91 27 1 5h -11.15

39 93 38 0 79 8 41

40 50 94 80 25 1.64

41 55 07 76 25 6 97

42 59 81 68 bh -12 70

43 65 61 59 55 -14 90

44 70 75 49 13 -15 42

45 75 20 40 91 -14 91

46 79 98 30 43 -13.54

47 82 81 25 h8 12 43

48 85 15 20 55 -11 42

49 87 44 16 23 -10.38

50 89 54 11 23 9 40

51 91 65 8 38 -8 37

52 9 3 28 4 61) -7 47

5 3 86 85 4 99 98 71

54 88 10 1 03 87 99

5 5 89 44 -1 90 74 21

56 90 51 3 31 59 47

57 91 31 -3 hi) 45 87

58 92 01 3 47 15 S7

59 92 88 2 43 21 SO

60 92 94 1 74 17 30

61 93 03 -1 12 12 32

iple
*1'

IDs
L- a* b-

62 93 61 -0 46 8 19

63 93 78 0 30 3 90

64 94 16 1 17 0 8X

63 94 36 1 75 -4 40

66 718 -0.07 3 37

67 20 90 -243 -2 41

68 35 91 3 08 -1 47

69 46 25 -1 80 -257

70 56 86 0.31 -3 75

71 65 31 1 47 -4 21

72 73 84 2 82 5 51

73 77 52 3 14 6 05

74 81 19 2 98 -6 33

73 84 59 5 12 6 34

76 87 82 2 9b -664

77 90 0.3 3 01 -653

78 92 40 2 48 6 31

79 27 00 50 54 25 10

80 28 74 45 8b -4 34

81 48 lh 77 89 31 54

82 19 42 46 58 11 89

83 67 48 44 29 81 82

84 49 30 -1 06 50 28

85 36 10 1 96 -1 32

86 61 h8 -31 39 66 94

87 34 h4 -50 21 15 19

88 36 50 -54 80 22 50

89 28 01 -30 55 29 47

40 28 8 3 1 21 61 51

91 12 98 7 54 29 b7

92 18 91 32 37 35 51

93 52 12 49 74 11 78

44 5 3 07 46 3 1 3 811

95 40 28 60 27 27 38

96 54 hh 41 58 29 44

97 50 08 42 73 54 07

98 71 9 5 -141 49 51

99 44 97 41 82 18 h5

100 51 71 -45 h8 13 99

101 11 07 -56 24 4 14

102 51 52 -31
59 33 47

103 21 02 4 10 48 84

104 33 00 13 38 41 81

105 19 25 18 71 -8 31

106 45 67 29 bl -9 50

107 70 19 19 94 1038

108 23 10 16 1.3 x 25

109 71 46 15 82 6.18

110 30 91 -5 55 20 08

111 57 60 -323 26 93

112 77 6 3 -0 35 12 61

111 81 15 3 20 -6 38

114 22 93 -24 34 3.27

115 46 70 -29 94 8 87

116 70 46 -1409 1 10

117 17 3b -18 5b -13 02

118 64 b4 5 78 -20 65

119 7 8b 0 30 1087

120 70 2 3 -10 38 -17 47

121 45 7h -23 27 -2084

122 3 47 0 58 2 09

IDs
L* a* b-

123 3 94 0 54 2 29

124 4 45 0 25 -2 64

125 3 50 0 57 -1 92

126 4 79 0 36 -2 75

127 8 68 258 -4 92

128 lh 40 -643 5 41

129 3 38 0 55 -1 97

110 6 73 0 78 3 89

131 20 25 -5 90 5 36

132 33 50 -10 31 -7 40

133 4244 -11 54 10 59

114 3 40 0 55 -2 08

135 1092 -1 88 3 91

136 31 36 6 52 -5 38

137 44 8 5 -7 75 -7 47

118 56 94 6 88 -9 35

119 63 38 6 75 9 91

140 3 48 0 59 -2 26

141 15 Oh 2 05 -3 45

142 38 20 4 30 3 14

143 53 87 3 24 -5 62

144 70 55 1 66 8 51

145 77 2h -085 1 0 1 h

146 3 4 3 0 bll 1 91
14-

18 71 -2 38 1 29

148 4.3 72 2 81 -3 73

149 60 90 0 65 5 5h

150 7b 44 1 1 1 -7 9h

151 82 34 1 2.3 8 20

152 7 88 -4 19 b 22

151 32 12 15 05 10 28

154 51 07 11 32 -12 12

155 68 26 6 15 12 34

156 82 31 -1.20 4 76

157 88 8 3 0 21 8 42

158 91 80 1 40 -7b2

154 3 3 96 28 93 -43 77

lhO 37 13 b2 44 2 20

161 65 07 4 60 74 39

162 16 20 19 49 -46 25

161 37 82 58 85 18 90

164 46 15 60 24 45 64

165 53 52 7 62 29 94

166 64.13 26 37 5 25

167 64 81 25 70 15 68

168 13 54 8 60 -30 73

169 32 33 49 44 14 50

170 39 37 46 44 3 3 01

171 41 89 4 11 -23 51

172 50 57 24 22 5 57

171 51 19 20 15 12 83

174 1927 18 91 -14 27

1-5 18 79 18 78 8 77

176 31 06 -5 35 19 59

177 8.13 0 31 -10 70

178 23 11 -24 79 3 50

179 22 99 16 12 7 97

180 21 84 -1 29 9 58

181 29 60 -13 47 1 94

182 28 47 7 46 5 12



Sample #14

ID# L
a* b*

ID#
L* d" b*

ID#
L' d* b*

1 41 21 -24.06 -61 06 62 93 55 -046 8 11 12.1 3 86 0 57 -2 29

2 48 19 80 75 10 0 3 63 9.3 78 0 26 3 81 124 4 41 0 24 -2 76

3 85 49 9 01 104 81 64 94 03 1 08 -0.88 125 3 50 0 60
_->->->

4 1683 28 42 -56.30 65 94 23 1 84 4 69 126 5.00 040 2 62

5 .39 74 64 67 22 91 66 7 39 -0 28 -3 30 127 9 19 301 4 38

6 32 30 71 84 57 26 67 21 62 -274 -2.62 128 1741 6 51 5 47

7 3 57 0 50 -1 89 68 36 3 3 -2 75 -1 74 129 3 b() 0.58 2 12

8 35 40 20 2.3 53 29 69 46 64 -1 49 -2.35 130 7 47 -1 07 -3.77

9 56 26 -5697 20 57 70 56 60 0 06 -3.55 131 20 21 -5 7b 5 18

10 61 52 56 43 44 07 71 65 11 1.52 4 28 112 33 81 10 29 -716

11 63 60 10 57 -34 39 72 73 98 2 64 -5.30 133 42 42 1210 10 62

12 76.68 28 97 17 48 73 77 65 3 06 -6 22 134 3 34 0 58 2 08

13 64.90 1.49 -3 87 74 81 26 3 08 -6.65 115 10 73 -2.17 3 67

14 75.35 28 59 5 89 75 84 68 2 94 -6.15 136 31 78 -6.17 5 19

15 80.02 6 56 -20 18 76 88 15 2 92 6 64 137 44 53 8 44 -7 70

16 85 88 -1085 1.89 77 89 97 2 89 -6 80 118 57 31 680 9 37

17 86.43 15 81 4 19 78 92 64 2 19 6 44 119 63 46 6.40 10 2.3

18 1 43 0 49 -1 90 79 26 94 50 15 -25 79 140 3 41 0 55 2 07

19 3 51 0 47 -1 85 80 28 70 45 53 -490 141 16 11 1.47 3 31

20 3 63 0.47 1 82 81 48 20 77 90 31 23 142 39 90 -480 4 47

21 3 50 0.51 -1 82 82 39 5 3 46 45 33 75 141 31 .1? -3 b2 -6 78

22 3 16 0.48 -1.93 83 67 39 44 99 81 82 144 70 45 -1 83 8 30

23 3 43 0.52 -1 81 84 49 14 1 52 50 12 145 77 3h -0 81 4 98

24 3 5.3 0 50 -1 81 85 56 3 3 -1 47 -1 19 146 3 48 0 61 2 03

25 3 56 0 58 -1.91 86 61 78 -31 61 66 99 147 19 16 285 1 0.3

26 94 36 2 26 6 89 87 34 99 -50 82 15 52 148 43 12 3 75 3 78

27 46.52 30 10 58 83 88 5h 80 55 22 22 74 149 60 89 0 80 5 5.3

28 52 22 34 08 55 46 89 28 59 -30 77 30 22 150 7h 51 1 04 -7 60

29 58 91 34 60 50 05 90 29 61 0 4 5 62 14 151 82 4h 1 16 8 36

30 bl 97 31 32 13 97 91 14 38 8 59 31 43 152 7 94 4 35 5 88

31 70 26 27 41 38 27 92 18 85 12 20 35 93 151 12 52 15 81 10 51

32 74 91 22 3D 32 67 93 52 19 49 84 11 56 154 31 80 11 30 12 68

33 79 47 16.07 26 18 94 5 3 24 46 16 1 64 155 68 98 6 34 13 04

34 82 46 1247 22 65 95 40 13 60 14 27 22 156 82 90 -1 34 10 01

35 85 34 -9 45 19 3 3 96 54 5 3 41 80 10 36 157 89 07 0 16 8 86

36 87 45 6 58 16 42 97 50 01 42 35 53 95 158 91 60 1 39 -7 59

37 89 87 3 31 12 98 98 71 9 1 2 12 50 03 159 34.12 28 85 1 3 93

38 91 19 -1.56 -11.10 99 45 lh 42 02 18 73 160 37 20 62 58 1 90

39 93 14 0 85 -844 100 52 10 -45 21 13 49 161 65 12 4 55 74 36

40 51.04 80 22 1 22 101 3.3 51 5b 11 -4 13 162 16 47 19.17 46 28

41 55 07 76. 1 5 7 21 102 51 89 -30 89 33 32 163 38 06 59 15 19 21

42 bl) 12 68 77 12 55 103 22 09 1 64 49 66 164 46 2 3 59 89 45 46

43 65 57 59 69 15 02 104 35 47 13 04 -41
89 165 54 02 779 29 73

44 70.52 50 24 15 70 105 18 98 18 33 -8 51 166 64 30 -26 30 5 00

45 74 97 40 76 15 05 106 45 76 29 70 -923 167 65 18 24 99 14 23

46 80 15 30 57 -13 54 107 70 53 20 13 10 21 168 14 94 8 86 32 00

47 82.61 25 69 12 55 108 23 51 16 15 8.60 169 35 06 -51 20 14 76

48 85 07 20 52 -11 55 109 71 45 15 77 6.14 170 39 18 45.81 32 69

49 87 05 16 24 10 58 110 31.09 -5 87 20 03 171 42 13 4 49 23 30

50 89.87 11 16 -9 36 111 57.17 -388 27 28 172 51 02 23 95 5 78

51 91.35 8 22 -853 112 77 51 -042 11 97 173 51 34 19 84 12 76

52 9.1 11 4 50 -7 55 113 81.24 3 10 -6.46 174 19 29 1926 13 72

53 86.82 1 95 98.80 114 23 29 -2482 3 56 175 19 18 18 68 8 37

54 88 40 0 99 88 80 115 47 49 -29.68 7.54 176 31 3b 5 57 1994

55 89.37 1 98 74 33 116 70 89 -1404 0.06 177 9 13 -0.07 -11 02

56 9065 -3 22 39 00 117 19 34 -19 25 13 65 178 23 70 24 81 3 58

57 91 08 3 83 46 84 118 64 66 5 46 -20 78 179 23 22 15 96 8 14

58 91 60 -3 52 35 90 119 8 27 -002 10 83 180 22 81 -090 9 93

59 92 74 2 49 23 71 120 70 33 -10 54 -17 46 181 31 43 13 61 1 51

60 92 9|) -1 80 17.16 121 46 14 -23 08 20.58 182 31 05 718 4 40

61 9 1 60 1 16 12 54
111

.3 61 0 bl -2 00



IN

ID#
L* a* b*

1 40 98 23 96 60 97

2 47 94 80 72 9 87

3 85 32 9 04 104 57

4 16 42 28 67 -56 30

5 39 65 64 42 22 46

6 52 0.3 71 81 57 27

7 3 54 0.65 -2 15

8 34 86 20 66 5 3 57

9 55 98 57 29 20 16

10 60 96 56 8.3 44 25

11 63.28 10.91 14 49

12 76 11 29 78 18 45

13 6 3 73 1 72 3 07

14 75 47 28 76 6 05

15 80 27 6 48 20 12

16 86.05 10 92 1 96

17 86.38 1 3 93 1 29

18 3.49 0 70 2 06

19 3 70 0.74 1 9)

20 3 18 0.62 2 02

21 3.52 0 70 2 07

22 3 62 0.69 2 01

23 1 59 0 68 2 02

24 3 59 0.65 2 03

25 3 6 3 0 71 204

26 94 34 2 26 6 93

27 46.15 29 99 58 99

28 52.34 1 1 91 55 30

29 58 77 34 95 50.37

10 64 6.3 31 91 14 29

31 70.30 27 26 38 12

32 74 82 22 52 32 82

33 79 82 16 16 26 38

34 82 63 -12 73 22 76

35 84.79 9 4.3 19 52

36 87 17 -6 76 16 62

37 89.97 3 50 13 0.3

38 90.92 -1 60 11 25

39 93.04 0.74 8.63

40 50.59 79 95 0 96

41 54.85 76 31 -7.15

42 59.92 68.84 12 62

43 65 11 59.70 15 13

44 70 39 49 78 -15 63

45 7483 41 02 1507

46 80.14 30 77 -13 50

47 82 67 25 74 -1246

48 84.93 20.37 -11.54

49 87 04 16 35 -10.58

50 89 64 11.22 9 3.1

51 91 30 8 34 8.46

52 9.3 34 4 59 747

53 86 72 4 93 98 8.3

54 88.09 0 99 87 35

55 8941 2 00 74 79

56 90.69 3 35 5988

57 41 29 1 74 46 29

58 91 75 3 51 15 56

59 92.82 2 19 23 65

60 92 99 -1.81 17 19

61 93 21 -1.16 12 34

Sample #1d

IDS
L* a* b*

62 93.69 -0 45 8 04

63 93 46 0 28 3 56

64 94 20 1 03 -060

65 94 14 1 79 445

66 715 -0.19 -347

67 21 50 -2 57 -2.59

68 35 38 -2 77 -2 07

69 45.99 -1.61 -2.65

70 56 44 0 21 4 06

71 64 93 1 39 -4 21

72 73 60 2 34 -5 52

73 77 48 3 01 -610

74 80 90 3 17 -6 76

75 84 69 2 99 -6 37

76 87 74 1 Oh -685

77 89 46 2 91 6 84

78 92 38 2 42 6 40

79 26 52 50 44 25 98

80 28 24 45 36 -5 34

81 47 95 77 90 31 54

82 38 95 45 9b 32 86

81 67 40 44 88 81 77

84 48 74 -1 74 49 43

85 35 50 -2 75 -1 92

86 61 52 32 05 bb 49

87 34 71 50 72 15 16

88 36 5 1 55 50 22 52

89 28 21 10 88 29 88

40 28 90 1 34 62 02

91 12 97 8 12 30 48

92 18 42 32 43 lh 09

91 51 82 49 54 11 85

94 52 71 46 44 1 bb

95 40 04 59 91 27 41

96 54 lh 41 98 29 73

97 49 55 42 52 31 53

98 71 46 2 19 49 19

99 44 65 42 44 37 93

100 51 74 46 14 1.3 53

101 33 lb 56 5 3 4 15

102 51 38 11 79 33 30

101 21 21 4 08 -49 02

104 33 13 13 49 42 32

105 18 68 18 29 -8 19

106 45 hi 29 70 9 52

107 70 34 19 93 -10 54

108 22 86 15 80 8 32

109 71 23 15 82 5 98

110 30 60 -6.09 19 78

111 57 06 3 50 26.91

112 77 50 -0 60 12.41

113 81 15 3.12 -657

114 23 00 -24.86 3 19

115 46 79 29 92 8 15

116 70 75 -14.36 0.99

117 17 73 -19.00 -13.42

118 64.50 5 71 -20 86

119 7 73 0 14 10 86

120 70 18 10 74 -17 38

121 45 b7 23 30 20 71

122 3 5b 0.79 -1 89

IDS
L* a' b*

121 1 96 0 75 -2 20

124 4 5h 0 40 2 49

125 3 78 0 81 2 02

126 4 98 0 65 -2 62

127 8 38 -2 80 4 57

128 lb 35 -6 10 -3
19

129 1 71 085 2 03

no 702 -0 64 -3 74

131 19 9 3 -6 05 5 39

112 3 3 42 -10 5h -7 54

111 42 15 12 45 -10 53

114 3 58 0 8 1 -208

115 10 54 -2
1)9 -3 61

116 31 17 b 91 5 17

137 44 54 -8 65 -7 64

118 5b 90 -7 40 -9 37

139 h3 47 -6 78 10 10

140 3 74 I) 81 -1 86

141 15 14 -2 02 2 88

142 38 bb 3 2n -3 55

141 5.3 98 -3 72 5 84

144 70 40 1 81 8 60

145 77 lb 0 82 10 26

146 3 38 0 77 -2 01

147 18 34 1 1 1 3 38

148 4 3 08 1 9b -4.20

149 60 b(l -1 22 5 28

150 76 51 1 01 -773

151 82 33 1 1 1 8 18

152 7 52 1 98 -5 93

153 31 77 lh 18 11 05

154 50 84 -12 20 12 85

155 68 39 b 51 12 71

156 82 2 3 1 18 9 84

157 88 80 0 12 9 10

158 91 27 1 12 7 81

159 .3 3 85 29 11 -43 50

lhO 36 67 62 2ft 1 49

161 64 76 4 31 7.3.94

162 15 95 19 58 -46 62

163 17 78 59 69 18 93

164 45 98 60 04 45 76

165 53 47 7 96 -30 19

166 64 12 -26 57 4 79

167 64 76 25 65 15.14

168 13 68 8 42 31 06

169 32 87 49 91 14 71

170 38 82 45 86 32 59

171 41 60 3 95 23 74

172 50 20 -24 74 5 48

171 51 09 20 25 12 75

174 19 11 19 35 -13 92

175 18 56 18 61 -8 55

176 30 59 6 02 19 59

177 8 0.3 0 12 10 29

178 23 07 24 93 3 47

179 22 76 15 79 8.03

180 21 32 -1 52 9 66

181 29 87 -13 88 1 75

182 28 88 7 08 4.48



IP)

D#
L* a* b*

1 41.01 23 88 60 74

2 48 03 80 75 10 19

3 85 51 9 14 104 95

4 16.34 28 64 -5648

5 .39 52 -64.39 22 39

6 52.09 72 00 57 26

7 3 53 0 61 2 20

8 34.96 20 28 5 3 50

9 55 97 57 79 20 27

10 61 19 56 79 44 21

11 63 49 10 54 34 39

12 76 5 3 29 44 17 75

13 64 01 1.55 3 78

14 75 27 28 94 6 04

15 79.95 6.59 20 37

16 85 84 11.03 2 21

17 86 42 14 11 4 30

18 3 49 0 59 -1 92

19 3 63 0.63 2 02

20 3 54 0.60 201

21 3.45 0 62 2 13

22 3 55 0.66 2.07

23 3 61 0 58 1 98

24 3 51 0.66 1 98

2.5 1 71 0 64 206

26 94 59 2 20 6 71

27 4b 34 3007 59 01

28 52 25 3403 55 51

29 58.68 14 66 50 24

30 64 40 32 40 44 68

31 70 00 -2776 38.47

32 74 61 22 88 32 97

33 79 83 16 16 26 27

34 82 48 12 71 22 80

35 84 90 9.67 19 50

36 87 06 6.79 16 55

37 89.59 3 49 -1.3.09

38 91 37 1 75 -11 05

39 9.3 13 0.72 8 46

40 50 82 80 09 1 49

41 54 88 76 25 709

42 60.13 69.01 12.41

43 65.05 59 53 15 13

44 70 24 50 43 15 67

45 74 96 41 39 -14 95

46 79.93 3065 13 59

47 82 64 25 75 -1240

48 85 18 20.79 -11.36

49 87.03 1631 1048

50 89.59 11 25 -9.29

51 91.18 8 22 8 49

52 93.17 4.54 -747

53 86.87 5 15 99 10

54 88 19 1.04 88 65

55 89 79 -1.76 74 04

56 90.36 3.39 60 53

57 91 33 1 81 4771

58 92.03 -3 54 36 33

59 92.47 2 47 23 35

60 92 75 1 75 17 37

61 91 19 1 12 12 52

Sample #16

IDS
L* a* b*

62 93 21 -046 7.85

63 93 81 0.21 3 88

64 93 58 1 10 -0.90

65 94 39 1 75 -4.38

66 7.36 -0.05 -320

67 20 96 2 38 2 53

68 35 86 -2.65 218

69 45 82 -206 2 71

70 56 05 0 01 -4 16

71 64 87 1 45 -4 57

72 73 75 2 76 540

71 77 41 3 19 6 18

74 81 32 2 90 6 46

75 84.11 3 02 b40

76 87 77 2 99 6 81

77 89 40 2 86 6 91

78 92 15 2 41 b 58

79 26 63 50 16 25 86

80 28 44 45 20 4 79

81 48 03 77 82 31 33

82 38 98 46 15 33 18

81 67 21 45 04 81 59

84 48 97 1 45 49 94

85 16 32 -1.96 -1 23

86 61 44 31 81 66 28

87 34 81 50 73 14 88

88 36 66 54 87 22 b8

89 28 21 50 49 29 91

90 29 32 0 83 hi 91

91 1 3 60 7 88 30 35

92 18 51 32 03 15 98

91 51 85 49 87 11 67

94 53 05 4h 28 3 44

9 5 39 96 59 86 27 22

96 54 21 12 34 30 42

97 49 69 42 47 51 29

98 71 84 1 71 49 21

99 44 71 42 5b 38 14

100 51 67 45 57 13 18

101 11 29 55 95 4 63

102 51 31 31 73 33 87

101 21 66 3 78 49 16

104 33 87 13 31 42 09

105 18 60 18.43 -863

106 45 4.3 30 00 -954

107 70 51 19 83 -10.38

108 23.19 16 11 8 53

109 70.96 16.17 5 95

110 30 62 -5.83 19.83

111 57 44 -3 06 26 65

112 77 46 -043 12 48

113 81 24 2 87 -6.46

114 23.57 24.93 3 20

115 46 84 -30.39 8 19

116 70 80 -14.53 0.55

117 18 37 -19.17 -13 72

118 64 54 5 67 -20 75

119 794 0 25 10 79

120 70 25 -10.41 17 20

121 45 62 23 52 20 9.3

122 3 60 067 2 12

1D#
L* a* b*

123 4 09 0 69 -2.1h

124 4 76 0 30 -2 h7

125 3 73 0 68 -1
44

126 5 01 0 51 2 81

127 9 06 -2 64 4 b8

128 16 41 -6 91 5 46

129 1 59 0 67 -2 04

110 7 24 -0 70 3 92

111 20 42 6 33 -5
19

132 33 24 -10 66 -7 44

133 42 22 -11 68 11.09

134 3 44 0 71 2 14

115 10 54 2 26 3 92

116 31.52 6 91) 5 43

117 44 57 8 2.3 7 90

138 5b 54 -7.36
9 b2

139 bl 21 -6 61 10 32

140 3 h2 0.70 -1 99

141 15 14 -2 04 1 45

142 39 03 4 87 -4 52

143 54 64 3 84 -6 40

144 70 36 -1 67 8 50

145 76 98 -08.3 10.43

146 3 17 0 61 -2 lb

147 18 26 2 4.3 3 49

148 43 04 3 78 4 07

149 60 69 -0 92 5 b2

130 76 1.3 1 12 8 12

151 82 23 1 24 8 13

152 7 97 4 37 6 11

151 32 28 -15 52 11 09

154 3(1 94 -11 75 12 87

155 68 57 6 38 12 92

156 82 35 -1
29 10 10

157 88 74 0 11 8 87

158 91 13 1 25 -7 79

159 11 84 29 07 43 50

160 36 84 62 27 1 8b

161 64 76 4 61 74 09

162 16 11 19 25 46.30

161 37 79 59 19 18 79

164 46 05 60 16 45.78

165 51 75 781 29 94

166 64 13 -26 39 4 73

167 65 04 25 60 15 04

168 14 15 8.64 -31 43

169 33 72 -50 40 14 46

170 39 08 45 92 32.37

171 41 46 4 46 23 89

172 50 81 2.3 97 5 03

173 51 00 20 05 12.78

174 19 02 -19.10 14 36

175 18 70 18 48 -8 86

176 30 95 -5 57 19.95

177 7 98 0 15 -10 58

178 2.3 28 25 09 3 49

179 23 18 15 67 7 9 3

180 21 98 -1 22 10 01

181 30 bb -13 95 1.29

182 29 15 h 89 4.18



120

Sample #17

D#
L*

d
" b*

1 40 90 -23 62 61.16

2 48 14 80 89 10.57

3 85 58 9 21 105 19

4 16.40 28 68 -56 30

5 39.52 -63.96 22 56

6 52 14 71 98 5741

7 3.74 0.65 -2 14

8 33 01 20 62 -53 42

9 55 91 -5760 20 73

10 61 07 57.40 45 05

11 63.21 10.62 34 70

12 76 50 29 58 18 14

13 63 79 2.01 -3.56

14 7489 28 54 603

15 79 82 6 72 20.46

16 85 81 -11.00 -1.97

17 85 93 13.99 4 00

18 3 62 067 -2.25

19 3.56 0 63 -2 22

20 3 13 0 65 2 26

21 3.43 0.62 -2 22

22 3 50 0 63 2 05

23 3.49 0.71 2 23

24 3.51 0 64 2 16

25 3.39 0 59 2 08

26 94 28 2.26 -688

27 46 19 -29 73 59 00

28 52 10 -34.25 55 87

29 58 62 -34 77 50 57

10 64 28 -31 77 44 47

31 70.23 27 49 .38 35

12 74 68 22 56 32 96

33 79 80 1618 26 36

34 82 48 -12 73 22 87

35 84 96 9 68 -19.59

36 87.31 -6 79 16 56

37 89 78 -3 52 13 12

38 91.11 -1.61 11 19

39 93 04 0 84 851

40 5087 80 30 1 73

41 54 79 76 49 6.84

42 60 05 69 07 -12 33

43 65 14 60 19 -15 03

44 70.61 50.27 -15 37

45 74 78 41 20 15 03

46 80 11 31.02 1 3 53

47 82 48 25.76 12 52

48 84 77 20 8.3 11 58

49 87 41 16 43 10.34

50 89 52 11 26 -9 36

51 91 26 8 32 8 49

52 93 12 4 60 -7.50

53 86 90 5 03 99.41

54 88 22 1 02 89.66

55 89 58 -1 85 75 01

56 90 15 -3 36 60.47

57 91 12 -3 72 46 90

58 91.70 -348 36 01

59 92 69 -2 50 23 92

60 92 9 3 -1.79 17 55

61 93 35 -1.15 12 63

IDS
L*

a* h-

62 93 62 0 44 8 17

63 93 74 0 21 3 93

64 93 92 1 09 -085

65 94 26 1 80 -4 38

66 713 -0.14 -3 56

67 20 71 -2.48 2 54

68 35.39 -3 16 -1 97

69 45 63 -1 78 -270

70 56 17 0 28 -3 88

71 64 8 3 1 58 4 26

72 73 53 2 62 5 48

73 77 48 296 6 22

74 81 02 3 12 -6 36

75 84 28 2 96 6 47

76 87 75 2 93 6 79

77 89 49 2 76 -6 84

78 92 70 2 44 6 40

79 26 48 50 06 25 83

80 28 17 45 08 -5 05

81 48.11 78 02 3 2 03

82 38 94 46 04 3 3 05

83 67 24 44 87 81 72

84 48 70 1 36 49 48

85 35 70 232 -1 28

86 61 57 31 59 66 69

87 34 50 50 8 3 15 17

88 36 44 55 01 22 34

89 28 09 30 45 29 77

90 29 07 1 25 62 03

91 13 31 8 10 30 40

92 18 43 32 16 3 3 79

93 51 82 50 50 11 52

94 52 81 46 8 3 4 22

95 40 06 60 11 27 71

96 51 36 42 06 30 02

97 49 62 12 27 5 5 31

98 71 68 2 14 50 42

99 44 95 41 86 38 27

100 51 42 46 06 13 71

101 33 07 56 38 4 05

102 51 15 3205 31 88

103 21 70 3 78 49 32

104 3 3 68 13 52 42 19

105 18 74 18 46 8 48

106 45.27 29 87 -9 43

107 70 20 20 15 10 51

108 22 98 15 80 8 22

109 71 06 16.06 6 07

110 30.56 599 19 51

111 57 12 -3 52 27 32

112 77 52 -058 12 15

113 80 98 3 13 -657

114 23 11 2491 3 22

115 46 60 -30.38 8 29

116 70.76 -14.18 0.76

117 17 96 -1901 13.70

118 64.38 5 75 20 98

119 7 69 0 23 10 88

120 70 10 -1060 17 59

121 45 45 23 42 20 90

122 3.65 062 2 Oh

ID# f .i

' b-

123 3 89 0 70 2 26

124 4 28 0 32 2 78

125 3 71 0 69 2 04

126 4 80 0 41 267

127 8 51 -2 52 -4 84

128 16 11 b 88 3 46

129 1 78 0 h2 -1 89

no 6.91 0 74 3 81

111 19 90 b 60 5 19

1.12 31 01 -10
59 -7 20

133 42 01 -12 18 -10 70

114 1 66 0 hi 2 06

115 10 68 2 44 3 79

116 31 39 -7 44 5 25

137 44 34 8 71 7 89

138 57 04 -696 9 31

139 63 03 -6 92 10 29

140 3 50 0 h4 1 97

141 14 76 2 bb 3 51

142 38 79 4 56 4 10

143 54 08 -4 04 h 24

144 70 21 1 75 8 43

145 77 24 1 02 10 32

146 1 50 0 bl 2 00

147 18 00 2 84 3 92

148 42 97 3 hb 4 02

149 bO 48 0 88 5 39

150 7b 14 1 17 -7 82

151 82 3b 1 10 8 34

152 7 h4 4 13 6.17

153 31 94 15 61 -10 70

154 50 81 11 89 1.3 08

155 68 57 -6 34 12 81

156 82 15 1 22 10 11

157 88 87 0 04 -8 86

158 91 47 1 11 7 69

159 5 5 79 29 13 13 45

160 lh 87 62 20 1 75

161 64 90 4 53 74 01

162 16 15 19 24 46 06

16.1 37 66 59 01 18 71

164 45 95 59 91 45 37

165 53 28 8 16 30 21

166 64 04 -26 98 5 32

167 64 69 25 71 15 01

168 14 24 8 65 31 19

169 33 39 -50 01 14 81

170 39 11 46 28 33 19

171 41 43 3 95 -23 81

172 50 2.3 24 84 5 78

173 50 93 20 02 1247

174 19 08 19 14 -1406

175 18 72 18 47 -8 76

176 30 70 -5 57 19 54

177 8 25 0 45 -11 03

178 23 16 -25 08 3 24

179 23 05 15 27 7 4h

180 21 86 -1 17 10 13

181 30 39 -13 97 1 10

182 29 23 6 98 4 67



Sample #18

ID# f
a* b*

1 41 19 -24 3 5 60 62

2 48 31 81 06 9 80

3 85 63 8 77 104 80

4 16 80 28 32 56 49

5 39 84 -65 09 22 59

6 52 52 71 77 57 29

7 3 70 0 71 203

8 35 37 2044 -53 25

9 56 30 -57 58 20 17

10 61 5 3 56 33 43 86

11 61 84 10 51 -34 11

12 76 70 29 00 17 37

13 64 95 1 64 1 89

14 75 60 -28 59 5 92

15 80 06 6 44 -20 12

16 85 65 -10 97 -231

17 86 11 13 64 3 99

18 3 50 0 65 1 99

19 3 5 3 0 73 -1 98

20 3 56 0 76 1 98

21 3 49 0 68 2 14

22 3 75 0 74 -1 95

23 3 49 0 69 2 02

24 3 47 0 69 2 16

25 3 44 0 68 2 08

26 94 3 2 2 20 6 85

27 46 64 30 43 58 76

28 52 43 34 58 55 39

29 58 95 3 5 29 50 22

10 64 93 32 13 44 07

11 70 34 27 46 38 06

32 74 86 22 56 32 50

33 80 40 -1606 25 89

34 82 45 -12 55 22 56

35 85 35 -9 51 19 21

36 87 38 -6 70 -16.38

37 89 8b -3 38 -12 94

38 91 12 -1.67 11 17

39 93 25 0 76 8 15

40 50 97 8007 1 01

41 55 09 75 92 -7b()

42 b() 21 68 76 -12 71

43 65 24 59 32 -15 24

44 70 51 49 86 15 68

45 75 18 40 69 14 99

46 80 23 30 17 13 41

47 82 65 25 31 12 41

48 85 00 20.45 11 47

49 87 3 3 16 13 10 39

50 90 06 11 12 -9 17

51 91 35 8.20 8 47

52 93 15 4 53 -7 46

53 86 96 4 79 98 63

54 88 31 0.84 88 59

5 5 89 4 3 -2.11 74 04

56 90 54 -3 49 59 51

57 91 17 -3 88 46 44

58 91 86 -3 47 15 28

59 92 38 2.46 22 88

60 92 9.3 -1 78 17 16

61 9 3 32 -1 14 12 40

IDS
L"

a* b*

62 93 38 -0 45 7.82

63 93.77 0 25 3 61

64 93 98 1 04 -0 88

65 94 39 1 79 -4 44

66 7.33 -0.03 -3 42

67 21 61 -2 47 -219

68 36 29 -2 96 -2 20

69 46 43 -202 -2 70

70 56 69 -025 -3 79

71 65 43 1 30 -4 40

72 73 96 2 44 -5 43

73 77 25 2 96 -6 37

74 81 31 3 12 6 50

75 84 53 2 90 -6 39

76 88 01 2 90 -672

77 89 73 2 72 -6 85

78 92 60 2 38 -6 52

79 26 96 50 65 -25 74

80 28 57 45 8 3 -4 82

81 47 92 77 65 30 79

82 39 26 46 22 13 34

81 67 44 44 04 81 92

84 49 47 -1 28 50 55

85 36 74 2 23 -1 60

86 61 85 -31 74 hb 93

87 35 12 51 19 15 40

88 17 06 -55 17 22 95

89 28 80 -30 80 30 46

90 29 b4 0 25 -b2 06

91 14 13 8 89 31 31

92 18 88 32 hi) 35 89

91 52 32 50 03 12 01

94 53 14 46 30 3 40

95 40 25 60 13 27 4h

96 54 41 41 89 29 9b

97 50 10 42 09 53 76

98 72 31 2 09 48 39

99 45 39 42 25 38 90

100 32 10 -45 77 13 51

101 13 70 5h 47 4 82

102 52 01 -32 08 33 73

103 22 13 3 4h 49 74

104 35 53 12 92 41 95

105 19 25 19 11 8 32

106 45 82 29 58 -9 80

107 70 b8 19 75 -10.38

108 23 33 15 92 8 86

109 71 30 15 71 6 03

110 31 28 -5 78 20 32

111 57 77 -3 50 25 54

112 77 68 -0h2 11 97

113 81 44 2 78 -6.54

114 23 61 -25 38 3 51

115 47 33 -30 30 7 38

116 71 14 -1420 0 14

117 19 10 -1964 -13 79

118 b4 98 5 b8 -20 75

119 7 95 0 13 11 00

120 70 60 -1048 -1735

121 45 99 -23 50 21 01

122 3 67 0 74 2.05

IDS
L* a" b*

121 4 24 0 68 2 14

124 4 55 0 45 -2 82

125 3 60 0 74 2 08

126 5 01 0 58 -i
-j-

127 9 39 -2 SI) -4 44

128 17 07 h b4 -5 69

129 3 64 0 71 2 03

130 7 46 -0.81 -3 72

131 20 65 -6 15 -5h3

132 3 3 90 10 58 -7 34

131 42 66 -11 bb -1090

134 3 45 1) hb -2 04

135 1090 2 29
-3 84

136 31 97 -b b7 5 65

1.17 45 54 787 -7 7h

118 57 31 -7 27 -9.27

1.19 b3 40 -h hi) -10 52

140 3 60 0 7b -2 04

141 15 79 252 -3 57

142 39 58 5 28 -4 47

141 55 59 3 77 -6 49

144 70 b7 -1 85 -8 43

145 77 72 0 79 -9 97

146 3 52 0 65 2 01

147 18 61 3 01 -3 b4

148 43 33 4 17 -3 98

149 b() 90 0 96 5 81

150 7b 42 0 89 -7 9.3

151 82 48 1 20 -8 34

152 7 93 4 10 5 99

133 32 68 15 94 10 90

154 51 66 -11 76 -13 02

155 69 09 -6 48 13 01

156 82 75 1 35 -9 91

157 89 2b 0 04 8 bb

158 91 93 1 24 -7 57

154 34 18 29 19 43 74

lh(.) lh 9b 62 26 1 24

161 65 24 4 06 74 54

162 16 53 19 37 46 61

163 38 32 59 33 18 95

164 46 30 60 01 45 77

165 53 91 7 44 29 93

166 64 39 26 65 4 65

167 65 33 25 55 14 87

168 14 29 8 74 -31 94

169 34 85 -51 19 14 79

170 39 51 46 29 33.21

171 42 12 4 08 23 81

172 50 99 24 18 5 09

173 51 35 19 9h 12.64

174 19 39 -19 32 -14 24

175 19 14 19 46 -8 26

176 31 51 -5b2 20 31

177 8 14 0 10 -10.69

178 23 78 -25 39 3 85

179 23 13 15 47 S 119

180 22 87 -1 54 -9 96

181 30 94 -14 00 1.12

182 30 b8 6 90 4 b7
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pic #19

ID#
L'

a* b"

IDS
L' a* b'

IDS
L" a* b'

1 41 23 24 30 -61 11 62 93 60 -038 783 123 3.67 049 2 41

2 48 32 80 96 9 81 63 93 69 0 28 1 8(1 124 4 19 0.19 2 94

3 85 85 8 69 104 89 64 94 10 1 07 -063 125 3 46 0 55 -2 26

4 16 63 28 35 -56 84 65 94 45 1 73 -4.15 126 4.70 025 2 97

5 39 98 65 52 2240 66 7 51 -019 -3.73 127 8 8 1 -2 74 5 13

6 52 33 71 95 57 59 67 20 84 -2 71 -3 04 128 16 42 700 5 83

7 3 28 0 bl -") ")"> 68 35 91 -3.05 -203 129 3 39 062 -2 17

8 34 85 20 61 54 12 69 46 82 -1 83 -2.75 no 6.4(1 -0 90 4 23

9 56 30 -58 4 3 20 53 70 56 97 0 15 -3.78 131 20 38 -600 5 85

10 61 62 56 39 44 19 71 65 39 1 30 -4.10 112 33 48 10 81 -749

11 64 00 10 30 -33 74 72 74 22 2 56 5 34 111 42 34 12 09 -10.87

12 76 80 28 90 18 17 73 77 91 2 85 -5 92 134 3 57 0 55 -) ->7

13 63 98 1 52 268 74 81.64 2 79 -6.13 135 10 57 284 4 47

14 75 74 28 07 5 95 75 85 17 2 98 -585 136 31 61 -7 39 5 23

15 80 50 6 40 -19 60 76 88 05 2 86 6.31 137 44 9h -8 b7 -7 29

16 85 85 10 63 -210 77 89 9 3 2.81 -6.37 138 57 48 -7 26 -9 15

17 86 39 13 69 4 29 78 92 53 2.32 -6 23 139 63 87 -7 39 -9.69

18 5 39 0 62 -2 17 79 27 10 51 05 25 99 140 3 47 0 62 2 12

19 3 34 0 56 2 19 80 28 46 45 56 -519 141 15 14 212 1 h8

20 3 46 0 60 -2 03 81 48 18 77 84 31.47 142 39 21 4 19 3 h4

21 3 34 0 55 -2.17 82 39 47 46 39 13 52 143 54 1(1 3 80 5 47

22 3 35 0 56 2 13 83 67 80 43 97 81 92 144 70 75 -1 87 8 24

23 3 49 0 62 209 84 49 21 -1 40 49 87 145 77 81 -0 94 9 78

24 3 49 0 62 2 12 85 36 04 -2.95 -1.43 146 3 55 0 54 2 20

25 5 38 062 209 86 62 00 -32.57 66 78 147 18 59 -2.59 3 58

26 94 21 2 19 -6 67 87 34 92 -51 77 15 16 148 43 49 -3.91 4 11

27 46 52 10 55 -58 98 88 36 88 -55 77 23 17 149 60 98 1 09 501

28 52 56 34 94 55 45 89 28 41 31 86 29 72 150 76 55 II 48 -737

29 59 02 15 17 -49.88 90 29 13 0 86 62 27 151 82 62 1 15 793

30 65 05 12 24 -43 91 91 12 75 8 22 U 18 152 7 61 -4 21 6 53

31 70 83 27 3.3 -37.54 92 18 64 32 67 16 59 153 32 Oh 16 23 11 17

32 73 18 22 46 -32 27 91 52 57 50 00 11 60 154 51 3b -12 04 -12 27

3.3 80 32 15 78 25 57 94 5.3 20 46 48 3 96 155 68 85 6 31 -12 23

34 82 58 12 52 22 36 95 40 47 60 15 27 05 156 82 36 1 23 9 60

35 85 14 -9.1b 18 90 96 54 71 41 78 29 41 157 88 76 0 11 8 57

36 87 47 6 bl -16 06 97 49 91 42 27 53 27 158 91 82 1 24 7 16

37 89 88 3 29 12 67 98 72 25 2 45 44 87 159 34 04 29 76 4 3 58

38 91 37 1 55 -10 78 99 45 28 -42 89 18 78 160 37 20 62 39 1 33

39 9 3 13 0 77 -8 28 100 51 98 46 73 13 94 161 65 32 4.01 74 29

40 51 21 80 19 1 24 101 33 46 -57 38 4.59 162 16 12 19 24 -46 89

41 55 18 76 60 -698 102 51 95 32 55 3.3 2.3 163 37 96 60 53 18 70

42 60 41 68 65 12 39 101 21 70 2 94 -48 97 164 46 31 59 98 45 53

43 65 65 59 06 -14 78 104 3.1 14 12 90 -42 32 165 53.84 7.34 29 79

44 70 89 48 89 15 17 105 18 98 18 93 8 86 166 6449 26 64 5.13

45 75 26 40.57 -14 66 106 45 84 29 40 948 167 65 38 25 30 15 48

46 8080 30 03 -12 89 107 70 77 19 68 -1001 168 13 72 8 82 31 76

47 82 86 25 15 -12.06 108 23 30 16 01 8 4.3 169 32 77 -50 99 14 60

48 85 39 19 9b -11 02 109 71 60 15.60 6.12 170 39 57 46.07 32 63

49 87 64 15 8b -10 02 110 30 98 -6.47 19 71 171 41 71 3.76 23 76

50 90.06 1089 -891 111 57 58 -3.8.3 27 13 172 50 52 25 06 5 36

51 91.28 8 22 -8 24 112 77 87 -061 12.21 171 51 54 19 66 12 10

52 93 05 4 18 -7 25 111 81 50 298 -6 30 174 19 39 1996 -14 57

53 87.11 4 56 98 56 114 23 30 -25 55 3 11 175 18 80 18 39 8 96

54 88 43 0 63 88 89 115 47 15 -30 70 8 50 176 30 94 -6.08 19 36

5 5 89.40 -2 12 73 24 116 70 95 14 04 1 23 177 8.00 001 11 45

56 90.57 3 45 58.59 117 17.35 -1962 -13 45 178 23 14 -25 74 3 25

57 91 28 3 78 45 35 118 64 86 5.36 -20 37 179 22 98 15 58 7.92

58 91 9 3 3 54 35 51 119 7 86 -0 17 -11 18 180 22 06 -1 25 9 82

59 92 73 241 23 01 120 70 56 -1065 -1722 181 30 29 13 95 1 65

60 9 3 22 -1 72 17 13 121 46 37 23 42 -20 74 182 28.47 6 61 4 49

61 9 3 13 1 08 11 90 122 3 40 0.57 -2 24
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Sample #21)

IDS
L*

d* b'

1 41.11 24 24 61 11

2 48 40 80 75 1065

3 85 50 9 06 105 42

4 16 30 28 79 -56 86

5 39 60 64 39 22 99

6 52 48 71 92 57 30

7 3 38 0 56 -2 31

8 34 63 20.82 -34 01

9 56 39 57 19 21 42

10 61 48 57 02 45 45

11 64.04 10 68 33 79

12 76 72 28 94 17 76

13 65 15 1 56 -3.29

14 75 56 28 34 6 37

15 80 31 6 59 -19 74

16 85 84 -1055 -2 13

17 86 52 13 70 4 16

18 3 36 0 57 2 36

19 3 49 0 64 - 2 3 3

20 3 60 0 61 2 38

21 3 53 0 62 2 36

22 3 50 0 59 2 37

25 3 44 I) 62 -241

24 3 45 0 60 -2 34

25 3 37 0 59 2 27

26 94 51 2 18 -6 75

27 16 50 30 73 59 10

28 52 46 34 78 55 39

29 59 11 3461 49 69

10 64 76 32 51 -44 19

11 70 40 27 86 38 13

32 74 98 ->-> ->9 32 39

33 80 17 15 80 25 73

34 82 63 -1248 22 10

35 85 51 9 40 18 99

36 87 08 6 56 16 54

37 89 94 1 10 -12 77

38 91 07 1 60 10 99

19 92 98 0.83 8 33

40 51.1.3 8040 2 07

41 55 28 76 65 6 22

42 60 29 68 68 -12 00

43 65 4h 59 72 -14 65

44 70 54 50 08 -15 36

45 75 44 40 86 -14 56

46 80.42 30 16 -13 15

47 82 81 25 22 -12 13

48 85 28 20.05 -11.11

49 87 48 15 89 -10 13

50 90 12 11 08 -9 02

51 91 47 8 10 -827

52 93 15 4 39 -7 38

5 3 8b b5 4 89 99 27

54 88 Oh 1 01 88 56

55 89 36 -1 89 73 68

56 90 38 3 43 60 82

57 91 20 3 89 47 2b

58 92 13 1 54 5h 46

59 92 83 -241 23 23

60 92 94 -1 75 17 lb

61 9.3 08 1 06 12 Ob

IDS
L* a* b-

62 93 37 -0 41 7 90

63 93 77 0 25 3 75

64 93 96 1 11 -095

65 94 35 1 73 -4.37

66 6 52 0 26 -401

67 20 50 2 42 -2 55

68 35 66 -2 48 1 47

69 45 93 -1 75 1 65

70 56 27 0 22 3 08

71 64 99 1 59 -405

72 74 19 2 66 500

73 77 47 3 00 -591

74 81 42 3 21 641

75 84 77 3 11 5 90

76 88 17 2 90 h 45

77 89 97 2 74 -6 64

78 92 49 2 41 -6 25

79 26 90 50 24 25 66

80 28 69 4 5 54 -4 52

81 48 53 77 97 31 86

82 39 39 4h 22 33 56

81 67 39 45 1)3 82 18

84 48 97 -1 20 49 79

85 35 8 3 -1 97 095

8b 61 76 -32 30 67 15

87 34 75 50 48 15 37

88 36 69 35 74 22 18

89 28 12 30 81 30 25

90 29 35 0 94 62 38

91 13 91 8 27 .31 24

92 18 62 12 02 35 73

41 52 34 49 74 10 77

44 53 12 46 41 4 67

45 40 28 60 06 27 73

96 54 53 42 37 31 55

97 49 90 42 15 51 50

98 72 10 1 64 50 09

99 44 87 42 55 18 82

100 51 81 4h 25 14 69

101 11 2.1 5b 70 4 09

102 51 64 31 9b 33 14

101 21 77 3 bh 49 57

104 34 Sh 13 10 42 16

105 18 97 18 b4 8 63

106 45 62 29 92 8 60

107 70 55 19 80 -9 91

108 22 61 15 49 7 72

109 71 41 15 95 6 79

110 30 64 -577 1960

111 57 58 -2 88 27 76

112 77 26 048 12 71

111 81 56 2 92 -6.05

114 22 83 -24 61 265

115 47 15 -30.06
4 04

116 71 06 -14.33 1 05

117 18 45 -19 22 -14 27

118 64 76 5 70 -2027

119 7.80 -008 11 08

120 70 38 -10 32 -16.87

121 45 59 -23 63 -2010

122 3 57 0 55 -2 43

IDS
L" a" b*

123 4 02 0.52 2 68

124 4 4h 0 29 -3 33

125 3 60 0 51 -2
39

126 4 61 0 37 3 31

127 8 45 -2 92 5 47

128 lb 37 b 35 5 88

129 3 hh 0 57 2 37

110 b 53 -097 -4 56

131 19 19
-6 15 -5 27

132 33 35 10 16 -6 81

133 42 32 -11.88 10 54

134 3 52 0 48 2 41

135 10 08 -2 10 4 40

136 31 10 -6 38 4 62

137 44 87 7 94 b 90

138 57 02 -7 19 8 47

139 hi 40 -666 -9 34

140 3 48 0 49 -2 37

141 14 76 2 39 3 65

142 38 82 475 3 78

143 55 75 -3 65 -5 75

144 70 32 -1 77 8 01

145 77 40 -0 87 -9 68

146 3 611 0 50 2 51

147 17 66 2 64 3 59

148 42 97 3 58 -2 99

149 60 57 0 88 4 92

150 76 47 1 24 7 49

151 82 53 1 24 7 94

152 7.74 4 23 6 84

153 31 91 15 78 10 47

154 51 29 11 77 12 15

155 68 78 -649 12 45

156 82 63 1 40 4 71

157 89 1 3 0 17 8 51

158 91 71 1 2 3 -7 42

159 3 1 91 29 19 43 66

160 37 05 61 95 1 84

161 64 94 4 49 74 26

162 1h 11 19 07 46 36

161 37 9b 58 66 18 95

164 46 28 60 00 45 35

165 53 78 7 56 -29 56

166 64 30 26 25 5 71

167 63 23 25 26 15 13

168 14 11 8 43 31 36

169 34 73 -51 03 15 06

170 3903 45 63 31 87

171 41 60 4 10 22 86

172 50 38 -2423 6 20

173 50 87 20 26 14 03

174 18 75 -19 05 14 15

175 18 63 18 08 -9 08

176 31 07 -549 19 32

177 785 -013 11 21

178 22 89 24 65 3 13

179 ")-) 4") 15 34 6 88

180 21 57 -0 95 10 00

181 29 88 -1360 1 10

182 29 91) 6 97 4 23



iple #21

DS
L'

d" b-

1 41 35 24 42 61 19

2 48 60 80 76 10 28

3 85 65 8 74 105 43

4 16 38 29 08 -57 05

5 39 70 -64 65 23 27

6 52.55 71 41 57 4.3

7 3 45 0 47 -2 20

8 35 40 20 62 53 45

9 57 14 5308 20 11

10 61 61 56 23 44 81

11 64 04 10 60 -33 78

12 76,80 28 53 17 50

13 65 46 1 43 -343

14 75 88 -280.3 6 52

15 80 47 6 30 -19 63

16 86 21 -1046 -1 76

17 86 46 13 51 4 02

18 1 15 0 53 226

19 3 53 0 57 -2 23

20 5 56 0 57 2 25

21 3 32 0 51 219

22 3 32 0 60 T ->1

23 3 38 I) 51 2 26

24 3 41 0 50 2 IS

25 1 55 0 54 2 13

26 94 47 2 21 6 68

27 46 77 30.83 59 22

28 52 77 -34 61 55 22

29 59 09 35 27 50 05

10 65 14 12 46 11 11

31 70 69 27 66 -37 91)

32 75 hi 21 7.3 31 81

33 80 44 -13 84 25 hh

34 82 9b -12 25 22 17

35 85 50 904 -18 7b

36 87 40 6 51 lh 14

37 90 08 3 31 -12 67

38 91 31 1 53 10 81

39 93 34 0.73 8 25

40 51 40 80 17 1.57

41 55 57 75 92 h80

42 b() 4b 68 85 -12 20

43 b5 90 59 30 -14 52

44 71 09 49 27 -15 09

45 75 45 39 76 14 51

46 80 73 30 01 -12.95

47 8.3 02 24 87 -12 07

48 85 55 19.90 -10 99

49 8 7 43 15 74 -10 15

50 89 88 10 91 905

51 91 bb 8.00 -8 13

52 9.3 27 4 48 -7 35

53 87 06 4 70 99 21

54 88 61 0 86 87 97

55 89 72 -2.19 75 51

56 90 53 3 52 bl) 12

57 91 26 382 4b 14

58 92.16 3.39 34 88

59 92 76 -246 23 20

60 9 3 29 -1 74 17.16

61 93 49 -1 05 11 84

IDS
L* d* b*

62 93.64 -0 42 7 85

63 93 77 0 28 3 57

64 91 92 1.14 -1 08

65 94 15 1 80 -4.63

66 7.05 -004 -3.82

67 21 28 2 11 -2 66

68 35.77 -2 88 -1 51

69 46 36 -1 79 -2 07

70 56 81 0 02 -343

71 65 74 1 46 -398

72 74 30 2 59 -5 09

73 78 03 2 96 -5 78

74 81 46 2 97 -6 04

75 84 68 2 98 -6 04

76 88 07 2 85 -665

77 89 92 2 71 6 56

78 92.40 2 39 -6.33

79 27 28 50 68 25 65

80 28 88 45 72 4 76

81 48 50 77 91 31 23

82 39 67 4h 72 3 3.73

83 67 64 44 2h 81 98

84 49 70 -1 20 50 54

85 36 02 _2 ">i -1.16

86 62 11 31 78 67 15

87 15 42 50 hi 15 01

88 16 87 -55 7h 22 60

89 28 50 -31 17 30 47

90 29 71 0 48 62 53

91 14 24 8 34 31 55

92 19 09 32 44 36 19

93 52 51 50 0 3 11 11

94 53 18 46 85 4 35

95 40 75 60 40 27 9b

9b 55 10 41 90 31 05

97 50 48 42 00 5 3 92

98 72 42 2 15 51 01

99 45 47 42 41 39 00

100 32 60 4 3 69 13 50

101 33 42 3b 96 -4.12

102 51 98 32 06 -33 51

103 22 20 3 31 49 90

104 35 53 12 93 41 84

105 19 25 18 85 -8 73

10b 46 17 29 93 -9.16

107 71.03 19 86 -980

108 23 11 15 83 8 09

109 71 83 15 60 6 33

110 31 44 541 19 93

111 57 80 -3 77 28 32

112 78 05 -0 46 12 56

113 81 87 2.91 -5 89

114 22 88 -25 21 2 78

115 47 43 -30 25 8 26

116 71 36 -14 11 0 65

117 18 76 -19 45 -14.30

118 65 24 5 75 -2032

119 8.23 0 15 -11 22

120 70 70 -10 3.3 -lh91

121 45 94 24 03 -20.31

122 3 49 0 45 -2 21

IDS
L* a* b-

123 3 90 0.49 2 41

124 4 23 0 12 1 11

125 3 95 0.54 -2 38

126 4 73 0 35 3 18

127 8 14 2 SO 5 42

128 16 02 6 78 -6 06

129 3 52 0 53 2 32

130 6 8 1
-0 89 4 60

131 19 87 -5 95 -5 37

112 11 90 -9 8 5 6 85

113 42 41 11 87 -10 00

114 3 47 0 50 2 37

115 10 35 -203 -4 56

136 32 02 -6.55 4 78

137 44 89 -7 89 h 98

118 57 58 -6.70 8 64

139 63 91 -624 9 52

140 1 44 0 50 2 31

141 14 78 -2 50 3 87

142 39 59 5 04 4 04

143 55 99 -3 94 b 13

144 70 83 1 53 8 19

145 77 77 -0 78 -9 78

146 5 57 0 52 2 35

147 1786 -2 64 -3 74

148 43 b2 -3 37 -3 28

149 hi 4b 064 4 90

150 76 80 1 06 -7 52

151 82 8b 1.07 7 84

152 8 10 4 45 -6 hb

153 12 113 15 55 -11 03

154 51 97 11 60 124.3

155 b9 30 6 35 12 24

156 82 87 1 09 -9 76

157 88 86 0 26 8 66

158 91 88 1.16 -712

159 34 05 29 44 4.3 62

160 17 40 62 47 1 80

161 6 5 16 1 18 74 67

162 16 36 19 43 46 70

161 38 16 59 66 19.18

164 46 50 60 04 45 41

165 54 59 7 74 29 06

166 64 41 26 61 5 60

167 65 37 25 40 15 00

168 14 19 8 75 -3207

169 35 04 -51 68 14 91

170 39 70 46 36 32 89

171 42 12 4.05 23 20

172 50 58 24 99 6.16

173 51 37 20.21 13 64

174 19 15 -19.13 -14 51

175 19 29 18 83 8 70

176 31 17 -5 50 19 50

177 7 91 0.20 11 28

178 21 56 -24 72 3 15

179 23 10 15 62 7 3b

180 21 87 1 34 -10 20

181 30 50 14 28 1 19

182 30 69 6.51 4 37
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Sample #22

D#
L-

a* b*

1 41 08 24 38 -61.18

2 48 21 81.16 10.19

1 85 16 9 28 103 81

4 16.01 29 41 -5741

5 39 68 65 81 2204

6 52 39 72 15 57 04

7 3 3"i 0 62 -242

8 34 39 20 65 54 68

9 56 04 58 72 20 14

10 61 28 57 06 43 41

11 63 37 10 50 34 18

12 76.67 29 20 16 91

13 65 21 1 46 4 21

14 75 63 28 11 5 63

15 80.19 6 36 -19 76

16 86 06 -1047 -2 21

17 86 43 13 75 5 68

18 3 45 0 67 2 37

19 3 37 0 59 2 34

20 3.47 0 65 2 42

21 3.49 0 59 2.44

22 5 48 0 62 -2 32

23 3 45 0 71 2 41

24 3 45 0 58 2 29

25 3 48 0 62 2 42

26 94 4 3 2 18 6 57

27 46 22 30 60 58 90

28 52 25 34 82 55 41

29 58 81 33 87 50 19

10 64 88 32 72 44 10

31 70 38 27 61 37 76

32 75 02 2260 32 27

33 80 23 15 95 25 h()

34 82 63 1264 --> i, -

35 85 03 9 42 19 07

36 87.11 -6 65 16.21

37 89 91 3 38 12.64

38 91 16 -1 58 -10 80

39 93 15 0 75 8 22

40 50.83 80 39 1 45

41 55 07 76 61 -691

42 60 01 69 50 12 39

43 65 42 6041 -14 78

44 70.64 49 66 15 35

45 75 30 40,60 14 60

46 80 24 30 15 -1.3 02

47 82 84 25 20 -12 07

48 85 16 20 12 11 13

49 87.27 15 79 -10.13

50 90.02 11 00 -8 86

51 91.23 8 11 -8 19

52 93 45 4 45 -707

53 86 44 5 0.3 98.09

54 88 33 1 19 88 52

55 89 40 -1 9b 73 97

56 90.46 -3.28 59 46

57 91.15 -364 45 33

58 91 90 -3.35 34 79

59 92 53 2 26 22 49

60 92 83 1 62 lh 63

61 93.06 1 00 11 79

IDS
L* a*

b

62 93 61 0.30 3 4-1

63 93 96 1 12 -093

64 94 01 1 80 -4 47

65 690 -003 -3 86

66 20 30 2 94 -3 37

67 35 2 3 3 09 -2 26

68 45 81 -1 85 -3 03

69 56 41 0 24 -4 16

70 65 35 1 4.3 -4 34

71 73 73 2 76 5 78

72 77 71 3 06 -6 14

73 81 53 2 93 -6.37

74 84 71 2 91 -6 2.3

75 87 94 2 87 -6.52

76 90 00 2 62 6 48

77 92.26 2 48 6 33

78 26 50 50 37 26 39

79 28 15 45 09 -6 00

80 48 19 78 12 31 18

81 38 98 46 12 3 2 73

82 67 22 45 02 81 14

83 49 07 1 49 49 55

84 35 79 2 17 -1 81

85 61 39 3 3 02 66 02

86 34 44 -51 8 3 14 28

87 36 76 55 72 22 67

88 28 24 30 97 30 37

89 29 43 0 60 62 23

90 13.93 8 51 31 71

91 18 16 52 25 36 7h

92 51 97 50 13 11 78

93 52 6b 17 05 3 67

94 39 9 5 59 86 2h 37

95 54 31 42 10 29 8b

96 49 74 12 21 52 95

97 71 80 2 21 49 lh

98 44 8h 42 75 37 94

99 51 6 3 17 13 13 95

100 33 3 3 56 59 -4 81

101 51 37 32.81 33 88

102 21 87 3 54 49 75

103 14 86 12 60 42 56

104 18 48 18 lb 9 23

105 45 41 29 79 -9.53

106 70 45 19 99 10 27

107 22.55 15 33 7 22

108 71 30 16 05 6 26

109 30 80 h 1)4 19 00

110 57 26 3 5b 26 64

111 77 37 -050 12 06

112 81 35 3 16 -6.54

113 22.95 24 98 2.21

114 46 61 31 59 7.99

115 70 80 -14 32 0 19

116 18 84 -19 41 14 34

117 64 55 5 44 20.61

118 7.46 001 10.93

119 70 16 -10.61 17 49

120 45 43 24 01 20 79

121 3 53 0 63 -2 47

1 11 3 65 0 5b _
"> 43

IDS
L* a" b*

123 5 76 0 48 -2.69

124 4 42 0 18 -3 36

125 3 59 0.61 -2 32

126 4 55 0 3b -3 44

127 8 88 -3 01 -542

128 15 72 -6 93 -6 29

129 3 63 0 70 -246

130 6 76 -0 89 -4 6b

131 19 28 -6 07 -5 74

132 32 9 3 10 95 -7 84

133 41 84 12 53 -11) 77

134 3 44 0 5b 2 52

135 10 10 2 lh 4 74

136 31 34 h 71 -5 84

137 44 50 8 28 -770

118 57 11 7.39 -945

119 6 5 29 -710 -9 94

140 3 5 5 0 72 -2 54

141 14 22 -> >-) 4 19

142 38 85 5 27 -4 75

141 55 42 -3.71 -6 44

144 70 47 1 90 -8.39

143 77 49 -0 81 -9 91

146 3 5b 0 38 -2 44

147 17 24 2 88 3 87

148 43 11 3 81 -4 18

149 60 97 1 07 -5 15

150 7b 58 1 00 -7 34

151 82 51 1 16 8 00

152 7 51 4 21 6 61

151 31 80 15 99 -11 24

154 51 09 12 22 -13 08

155 68 88 6 49 12 83

156 82 7.3 1 27 -9 8 3

157 88 62 0 11 -8 70

158 91.51 1 12 -734

159 31 75 29 55 43 39

160 36 68 61 88 1 06

161 64 76 4 U 73 60

162 16 10 19 21 -46 71

161 37.70 59 73 18 27

164 46 01 59 78 44 62

165 53 33 7 79 30.19

166 64 2 3 -26 85 5 21

167 65 02 25 43 15 08

168 14 06 8 25 32 09

169 34 68 -51 48 14 08

170 38 96 45 81 31.90

171 41 30 3 89 23 73

172 50 22 -24 91 5 77

171 50 75 20 29 12.81

174 18 86 19 45 -14 59

175 18 75 18 27 -947

176 30 61 -5 82 18 53

177 7.68 -0.09 -11.31

178 22 76 25.21 267

179 22 66 15 06 6 62

180 21 52 -1 51 10 34

181 29 87 -14 22 0 44

182 29 98 6 77 3.63
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iple #23

D#
L*

a' b'

1 40 94 -2410 -61 34

2 48 17 80 95 10 08

3 85 39 8 83 105 06

4 16 24 29 11 -57 27

5 39 66 -65 89 23 19

6 52 27 72 19 58.02

7 3 56 066 -2.39

8 3 5 08 20 27 -5367

9 56 15 -58 89 21 46

10 61 26 56 64 44 87

11 64 08 10 36 33 50

12 76.83 28 79 18 15

13 64 71 1 25 3 36

14 75 46 -28 66 6 15

15 80 02 6 61 -19 77

16 85 86 -10.61 2 01

17 86 48 13 62 4 63

18 3 41 0.63 -2 32

19 3 57 0 64 .
-) !*>

20 3 50 0 70 -2 27

21 3 41 0 65 2 39

22 3 40 0 70 .
-> ii

23 3 41 0 70 2 44

24 3.59 065 2 32

25 3 49 0 66 2 3 3

26 94 12 i ->->
-6 65

27 46 28 30 56 59 05

28 52 30 34 67 55 35

29 58 81 35 43 -50 00

10 64 81 3 " 5 1 41 99

31 70 19 27 81 18 01

32 74 98 22 54 32 34

33 80 36 -16.02 25 57

34 82 76 12 51 22 27

35 83 18 9 32 -19 00

36 87 41) 6 53 16 09

37 89 77 3 36 -12 74

38 91 28 -1.65 10 80

39 92 88 0 71 -8 38

40 50 87 80 11 113

41 55 05 76.55 -b 86

42 60 23 68 80 -12 39

4 3 65 30 59 77 14 87

44 70 51 50 00 -15 36

45 75 21 40 90 14 bb

46 80 45 30 22 -13 01

47 82 75 25 16 12 13

48 85 19 20 37 -11 09

49 87 43 15 88 -10 08

50 8981 1095 -9 02

51 91 18 8 12 -8 26

52 92 99 4 51 -7 29

53 86 71 4 80 99.20

54 88 26 0 Sh 89 14

55 89 53 -2 04 7507

56 90 20 -5 45 59 31

57 91 26 1 9 3 46 96

58 91 74 3.57 36 05

59 92 59 2 47 23 35

60 92 83 -1 75 17 06

61 93 11 -1 10 12 40

1D#
L*

d
' b*

62 93.56 041 785

63 93.53 0 28 3 64

64 94 07 1 08 -0.74

65 94 28 1 74 -4 22

66 6 71 -0 24 -4.13

67 20.71 247 -2 79

68 35 67 1 19 -1.58

69 46 14 -2 01 -271

70 56.25 -0 34 5 56

71 64.97 1 10 3 86

72 73 97 2 15 -5 20

73 77 72 2 88 -5 91

74 81.32 2 97 6.12

75 84 66 2 92 6 11

76 87 92 2 90 h45

77 89 8h 2 76 -6 45

78 92 25 2 41 -6 25

79 26 55 50 12 26 56

80 28 32 45 25 -524

81 48 08 77 76 31 22

82 39 30 46 29 33 66

83 h7 39 44 98 81 93

84 48.63 -1 97 49 lb

85 35 65 -2 80 -1 52

S6 61 60 -32 55 66 78

87 34 55 -51 91 15 20

88 36 69 56 08 22 15

89 28 3 7 -31 54 29 88

90 29 29 I) 78 62 33

91 13 50 7 87 -31 16

92 18 32 32 15 36 71

91 52 01 50 11 -11.43

94 52 76 46 08 4 02

95 40 20 60 12 27 49

96 54 57 42 34 51 51

97 19 56 41 h5 52 75

98 71 74 -2 22 50 09

99 44 85 4 3 22 38 37

100 51 45 17 52 14 52

101 3 3 22 -57 25 -4.10

102 51 80 31 9b -33 13

103 21 65 3 09 49 32

104 34 16 12 28 -42 39

105 18 56 IS 18 -8 98

106 45 45 29 97 -9 21

107 70.44 19 41 -10 05

108 22 97 15 96 8.05

109 71 27 15 80 6.32

110 30 59 -b 45 19 68

111 57 20 -378 27 39

112 77.35 -082 12.73

113 81.37 3 10 -6.19

114 22 95 25 56 3.38

115 47.22 29 25 7.70

116 70.76 -14 41 0.88

117 18 24 -19 66 -13 95

118 64.77 3 49 -20 22

119 7 63 -0.14 -11.30

120 70 55 -10 74 16.83

121 45 67 23 81 -2053

122 341 0 39 2 33

IDS
L- a* b*

123 3 74 0.61 2 62

124 4 30 0 23 -3 02

125 1 62 0 66 2 28

126 4 67 0.42 2 9h

127 8 55 -2bl -4 82

128 16 85 -6 41 5 56

129 1 56 0b7 2 28

130 6 67 -1 12 4 19

131 19 43 -641 5 59

132 53 17 -10 57 -7 23

133 42 19 -12 43 10 50

134 1 |8 0 66 -2 3b

115 9 87 -240 4 14

136 31 03 -7.47 -5 11

137 44 44 -8 56 -745

138 57 04 -7 73 8 bh

139 63 41 -7.28 9 b5

140 3 3h 060 2 35

141 15.51 2 13 3 b3

142 38 72 3 Sh 4 10

141 55 02 4 55 5 87

144 70 44 -1 89 8 17

145 77 28 -1.00 9 89

146 3 44 0 61 2 31

147 17 84 2 90 1 63

148 42 59 4 35 -1 78

149 bll 73 1 23 -4 78

150 7b 25 1 01 -7 52

151 82 57 1 07 -7 85

152 7 57 4 43 b 19

153 31 7b -16 51 10 92

154 51 54 11.46 12 42

155 b8 61 -6 h5 12 44

156 82 42 1 40 9 78

157 88 7.3 0 06 8 57

158 91 b7 1 14 -7 25

159 13 8b 29 55 4 3 57

160 lb 96 b2 20 1.43

161 b4 84 4 03 74 14

162 16 01 18.90 46 39

161 37 81 -60 07 19 15

164 4b 08 59 76 45 54

165 53 54 7 28 -29 80

166 h4 21 -2717 5 61

167 65 U 25 26 15 04

168 14 0 3 8 26 31 81

169 33 78 -51 51 14 71

170 3902 45 67 32 19

171 41 25 3 73 -23 76

172 50 40 -24.94 5 74

173 51 19 20 22 12 95

174 18 92 -19 59 14 25

175 18 hb 17 89 9 1)6

176 30 81 -6 56 18 97

177 799 -0.08 11 07

178 22 84 -25 25 3 00

179 22 71 15 03 7 02

180 21 79 -1 53 10 13

1S1 29 98 -14 bl 1 17

182 29 50 5 98 4 24



12"

Sample #24

IDS
L"

a* b-

1 41 06 24 18 -61 19

2 48 28 81 07 10 47

3 85 38 8 84 105 16

4 16 04 29 21 57.39

5 19 5 3 -6562 2 3 52

6 52 24 72.13 58 02

7 3 31 0 50 2 25

8 34 71 2062 54 19

9 56 13 58 14 21 07

10 61 00 5695 46 08

11 6 3 46 10 46 34 00

12 76 63 29 11 19 51

13 64 00 1 30 -258

14 75 54 28 51 6 27

15 80 39 6.51 19 69

16 8 5 90 -1060 -200

17 86 4 5 11 65 4.21

18 3 42 0 53 2.20

19 3 50 0 52 2 28

20 3 67 0 55 2 12

21 3 45 0 57 219

22 3 44 0 60 2 30

23 3 40 0 49 2 16

24 3 37 0 54 2 27

25 3 31 0 47 2 27

26 94 28 2.20 6 65

27 46 38 30 b4 59 26

28 52 33 -35 00 -55 65

29 58 70 35 52 50 18

30 64 81 32 88 44 26

31 70 42 -27 72 .3791

12 74 76 22 bl) 32 46

33 80 01 15.98 25 74

34 82.56 12 55 22 43

35 8 5 09 9 29 19 01

36 87 11 -6 h5 16 24

37 89 75 -3 35 -1278

38 91.19 -1 5b -10 87

19 9.3 19 0 82 8 17

40 50 99 80 46 1 57

41 55 01 76 48 6 91

42 60 00 69 22 12 32

43 65 35 59 94 -14 79

44 70 66 49 94 -15 16

45 75 35 40 49 -1449

46 80 3 2 30 00 -13 07

47 82 87 25 23 11.99

48 85 27 20.07 11 03

49 87 41 15 97 10 03

50 89 79 11 04 -8 96

51 91 09 8.15 8 26

52 95 12 4 48 7 19

5 3 Sh 73 4 7b 99 23

54 88 19 0 81 89 43

55 89 20 2 18 75 20

56 90 24 3 54 60 59

57 91 40 -381 4b 91

58 92 00 3 57 35 77

59 92 h5 -2.43 23 42

60 92 9 5 -1
69 17 43

61 9 3 13 -1.01 12 21

IDS
L* d" b"

62 9 5 66 -0 42 8 29

61 93 40 0 2b 1 0(1

64 9 3 91 1 12 -063

65 94 17 1 75 4 25

66 6 72 -0 52 -3.70

67 20 26 -2 50 -2 68

68 35 35 3 58 1 39

69 45 8 3 -1 92 -215

70 56 26 -0 19 -3.68

71 65 24 0 99 3 73

72 73 86 2 54 5 03

71 77 46 2 92 -5 78

74 81 18 2 94 5 84

75 84 71 3 01 5 87

76 87 64 2 82 -6 42

77 89 54 2 72 -6 43

78 92 41 2 49 6 04

79 26 48 50 03 26 54

80 28 23 45 01 5 33

81 48 16 77 96 31 84

82 39 06 45 98 33 14

83 67 25 44 92 81 72

84 48 71 2 10 49 64

85 55 47 -2 68 1 44

86 61 34 -32 76 66 51

87 34 50 -51 31 15 52

88 36 21 -56 4h 21 37

89 27 60 -31 59 28 91

90 28 3 5 1 79 62 39

91 12 83 7 11 30 17

92 18 24 12 41 16 62

93 52 14 50 lb 11 32

94 53 12 46 54 4 23

95 39 89 59 70 27 09

96 54 43 42 54 51 10

97 49 h8 41 99 5 5 64

98 71 74 -1 9b 50 51

99 44 72 42 9b 58 27

100 51 72 45 47 1 5 98

101 32 76 57 14 5 45

102 50 89 52 b8 33 24

103 20.71 3 3h 48 94

104 53 28 12 19 41 99

105 18 42 18 51 -8 67

106 45 34 29 88 -9 34

107 70 75 19 69 968

108 22 40 15 43 7.72

109 71 19 15 75 6 55

110 30 65 -6 34 19 69

111 57 20 5.31 27 31

112 77 50 -0 70 12 97

113 81 37 2 99 -6 03

114 22 58 25 11 3 56

115 46 22 -30 58 9.61

116 70 31 -14 56 1 70

117 17 40 -1960 -13.31

118 b4 71 5 84 20 48

119 7 4h -0 20 10.91

120 70 39 -10 55 16 99

121 15 3b 24 47 20 30

122 3 42 0 42 2 23

IDS
L* b"

123 3 62 0 40 2 40

124 1 11 11 ill -2.92

125 3 45 0 45 2 30

126 4 40 0 27 2 93

127 8 32 3 06 5 17

128 15 55 6 93 -5.46

129 3 32 0 4.3 -2 14

130 6 49 1 16 4 25

131 19 b8 b 78 -5 37

132 52 93 -10 75 -7 14

131 41 91 12 40 -10.54

134 3 39 n 11 .-> --)

135 10 29 -2 37 -4 11

116 31 07 7 52 -5 17

117 44 46 8 87 715

118 5b 97 -7 54 -8 68

139 h5 37 6 56 -9 70

140 3 35 0 37 2 1.3

141 14 33 2 27 -3 44

142 37 69 5 70 2 91

141 54 09 4 43 5 28

144 70 50 1 79 8 05

145 77 17 -0 85 -9 89

146 3 41 0 42 2 21

147 17 29 2 95 3 5.3

148 42 81 -4.30 -3 .37

149 60 94 -1 00 -4 42

150 76 27 0 90 -7 35

151 82 53 1 02 -7 82

152 7 84 4 74 -6 32

153 31 30 16 53 10 21

154 50 30 12 42 -12 05

155 68 15 6 41 -11 95

156 82 06 1 12 4 65

157 88 78 0 09 8 65

158 91 58 1 16 -7 52

159 33 72 29 74 45 50

160 lb 89 62 06 1 40

161 64 85 4 13 74 17

162 16 03 19 18 -46 57

161 37 66 -59 64 18 75

164 46.11 59 82 45 30

165 51 77 7 44 -29 38

166 63 80 26 88 6 17

167 64 66 25 43 16 42

168 13 15 7 63 -31 10

169 32 54 50 47 14 60

170 39 05 45 61 32 50

171 41 18 3 84 23 46

172 50 26 23 17 5 67

173 50 67 20 12 13.31

174 18 70 -19 51 -14 23

175 18 55 17 98 -9 00

176 30 48 648 18 98

177 773 -0 40 11 18

178 22 81 25 17 3 23

179 ->-> ->9 14 74 7.29

180 20 64 2 06 -9 62

181 28 82 -14 67 1 75

182 28 44 6 15 5.07



i:s

Sample

D#
L* a" b*

1 41 44 2467 61 20

2 48 52 80.85 10.35

3 85 74 8 92 105 37

4 16 71 28 61 5686

5 39 87 -64 44 22 99

6 52 37 71 74 57 01

7 3 56 049 -2.43

8 35 44 20 31 53 37

9 56 43 57.60 21 67

10 61 53 56 35 45 02

11 6 3 98 10 30 3 3 72

12 77 09 28 26 17 36

13 65 48 1 65 3 52

14 75 77 2800 6 20

15 80 37 6.33 1975

16 86 32 10.71 -1 65

17 86 32 13 50 3 87

18 3 46 0 63 -2.40

19 3 58 0.59 2 35

20 3 52 0 55 245

21 3 4 3 0 55 233

22 3 42 0 62 2.34

23 3 39 0 56 2.39

24 3 47 0 63 2 12

25 3 51 0 55 2 3b

26 94 56 2 15 667

27 46 86 31 14 59 06

28 52 65 34 91 55 13

29 59 19 35 33 19 8b

30 65 26 51 75 11 bll

31 70 75 -2747 37 b8

32 75 10 22.06 32 12

33 81) 52 15 66 25 50

34 82 94 -12 17 22 10

35 85 49 -9 15 18 93

36 87 37 6 15 1605

37 89 88 5 23 12 72

38 91 3b 1 45 10 75

39 9 3 24 0 75 8 28

40 51.10 79 93 1 31

41 55 29 76.04 h 77

42 bl) 63 68 64 1209

43 65 89 58.86 14 61

44 70 90 49 18 15 19

45 75 48 40 18 14 55

46 80 53 29.82 13 07

47 82 94 24 93 1214

48 85 40 2004 11 10

49 87 69 15 67 10.05

50 90 18 1081 -8 93

51 91 48 8 00 8 24

52 93 20 4 39 -7 34

5 3 87.09 4.75 99 26

54 88 08 0.74 88 79

55 89 74 2 09 74 60

56 90 60 3 40 59 16

57 91 39 3 85 46 47

58 91 9h 3 50 35 58

59 92 43 247 23 12

60 9.3 01 -1.69 lh b5

61 93 43 -1 07 12 08

IDS
L- d* b"

62 93 58 -0 49 7 89

63 93 93 0 24 3.67

64 94 09 1 06 -0 85

65 94 44 1.70 -4 34

66 6 91 -035 -361

67 20 42 2 96 2.84

68 35 61 -3 45 -1 76

69 46 20 -2 26 2 42

70 56 54 -023 3 79

71 65 18 1 12 5 99

72 74 13 2 32 5 14

73 77 85 2 98 -589

74 81 43 2 75 6 28

75 84 52 2 89 6 14

76 88 18 2 94 6 44

77 90.11 2 68 -6 52

78 92 53 2 36 6 30

79 26 44 50 50 -26 59

80 28 05 44 99 5.63

81 48 27 78 05 31 52

82 39 29 46 5 5 13 95

83 67 44 44 57 82 28

84 48 94 2 04 49 73

85 36 00 3 04 -1.54

86 62 05 32 29 67 32

87 34 79 -51 9b 15 45

88 36 9 3 -5b 23 -22 27

89 28 41 31 82 -29 48

90 29 72 -0 07 -62 24

91 13 89 8 12 31 45

92 18 37 12 Oh 16 40

93 52 17 50 09 11 68

94 52 98 4h 62 4 23

95 40 14 60 13 27 60

96 54 65 12 27 10 74

97 49 h9 41 90 5 3 64

98 71 92 2 16 49 92

99 45 2b 42 51 39 14

100 51 93 -4b 9K 14 44

101 3 3 44 -57 57 -4 05

102 51 bl) -32 98 -33 50

103 22 12 2 67 -49 58

104 35 01 12 52 -42 26

105 18 5b 18 17 -9.11

106 45 42 29 27 -957

107 70 36 19 69 -10 28

108 22.97 15 59 8.01

109 71 19 15 58 6.18

110 31 15 -6 71 19 95

111 57 27 -383 -17 ->->

112 77 63 -057 12 04

113 81 39 2 93 -6 25

114 23 12 -25 21 3 26

115 4b 92 -31 50 8.36

116 70 99 -14.30 0 38

117 18.80 -20.23 -13 78

118 64 81 5 3.8 -20.32

119 7 69 -0 23 -1092

120 70 53 -10 83 -1709

121 45 77 -24 11 20 50

1 IT 3 45 0 54 -> 17

IDS
L* d' b*

123 3 68 0 41 2 44

124 4 08 0 12 2 88

125 3.37 0 55 -2 2h

126 4 74 0 30 294

127 8 59 2 96 -489

128 16 24 -7 08 -595

129 3 44 0 62 -2 58

130 h Sh 0 95 -3 90

131 19 86 b 31 5 29

132 U 18 -11 04 -7 05

111 42 29 12 09 -10 02

134 3 56 0 59 2 50

135 10 43 2 5i 4 05

1.16 31 35 7 35 -5.07

1.17 44.71 8 bl -7 17

118 57 65 -717 -8 65

139 63 32 7 20 -9.72

140 3 41 0 5h -2.20

141 14 73 -2 5h -3 70

142 39 54 -5 14 -4 18

143 55 57 4 17 -6 21

144 70 66 -1 8h -7 92

145 77 45 1 12 9 h4

146 3 34 0 3h -2.33

147 18 21 2b2 -3.91

148 4.3 19 4 55 -3 82

149 60 73 0 91 5 19

150 7b 51 0 94 -7 32

151 82 57 0 97 -7 72

152 7 80 4 47 b 23

153 51 74 lb 76 -10 b7

154 51 34 12 08 -12 84

155 b8 75 -6 49 12 54

156 82 82 -1 31 -9 h8

157 89 01 001 8 40

158 91 64 1 13 -7 29

159 11 92 29 75 -43 47

160 lb 8 5 62 00 1 19

161 65.0.3 4 47 74 47

162 lb 08 18 9 3 -46 50

163 37 96 59 42 19 15

164 46 12 59 46 45 45

165 53 56 7 39 -29 80

166 b4 18 26 79 5 1.3

167 65 18 25 34 15 10

168 14 35 8 41 32 04

169 34 73 52 00 14 81

170 39 04 45 98 32 59

171 41 45 3 56 -2349

172 50 32 25 26 5 98

173 51 04 20 08 12 71

174 19 04 1960 -1404

175 18 58 18 02 -906

176 30 68 -6 46 19 28

177 s 2S -002 -11.65

178 23.23 -25 36 3 24

179 22 87 14 89 7 27

180 21 98 -1 84 -1035

181 30.67 14 40 0 71

182 30 33 b 24 4 07



12")

Sample #26

ID#
L* a* b*

1 41 45 -2502 60 86

2 48 54 81.11 9 57

3 85 51 8.88 104 61

4 16 57 28.91 -57 41

5 39 98 -65 77 2285

6 52 28 71 90 57 04

7 3 43 0.59 -236

8 35 05 20 60 53 87

9 56 42 -58 18 20 69

10 61 75 56 72 44 15

11 63 98 10 18 -33 71

12 76 64 28 93 17 32

13 65 26 1 40 3 82

14 75 77 -28 36 6 08

15 80 11 6 27 -19 71

16 86 11 10 76 1 84

17 86 56 13.68 4 11

18 3 51 065 -2 36

19 3 51 0 54 -2 34

20 3 39 0 63 246

21 1 11 0 60 2 39

22 3 45 0 59 2 35

23 3 34 0 57 2 40

24 3 41 0 66 2 31

25 3 45 0 66 2 47

26 94 15 2 18 6 59

27 46 68 -31 06 58 68

28 52 61 -35 31 55 16

29 59 08 35 67 49 74

30 64 86 32 3b 43 62

31 70 61 28 20 37 74

32 74 97 22 75 32 26

33 80 39 -1603 25 44

34 82 63 -1260 22 15

35 85 34 -9 53 18 86

16 87 21 -649 15 95

37 89 89 -3.44 1261

38 91 29 -1.67 10 66

39 93 04 0.70 -8 12

40 51 06 80 16 0 69

41 55 20 76.33 -7 38

42 60 24 68 bl) 12 67

43 65 63 59 07 1487

44 70 70 49 h2 15 34

45 75 17 40 84 14 71

46 80 49 30 06 13 01

47 82 62 25 17 12 10

48 85 43 20 23 10.96

49 87 18 15 85 -10 11

50 90 08 11 00 8 80

51 91 36 8.14 -8.14

52 9 3 26 4 39 7 09

53 8h 89 4 72 98 53

54 88 28 0 79 88 80

55 89 54 2 02 73 5h

56 90 57 3 40 59 36

57 91 23 -5 88 4h 35

58 91 94 3 49 33 71

59 92 62 2 45 22 98

60 42 77 -1.73 16 81

61 93 25 -1 1)8 11 98

IDS
L- a* b*

62 93 70 -0 42 784

63 93 81 0 27 3 64

64 94 32 1 07 -0.70

65 94 26 1.70 -432

66 7 20 -051 -3 56

67 20 50 -3 15 -2.90

68 35 90 -3 19 -2 04

69 46 41 -2 08 2 53

70 56 58 -014 -3 80

71 65 38 1 07 -401

72 74 19 2 50 -539

71 77 74 3 02 -5 86

74 81 24 2 78 -6 10

75 85 07 2 67 -5.73

76 87 86 2 97 -6 66

77 89 87 2 72 -6 53

78 92 34 2 37 6 17

79 26 94 51 01 26 35

SO 28 49 45 44 5 46

81 48 34 78 0 3 30 98

82 39 43 46 28 3 3 54

81 67 61 44 45 82 1.3

84 49 13 1 4.3 49 7h

85 36 32 2 25 -1 59

86 61 89 32 61 hb 93

87 34 95 -51 74 15 29

88 3b 97 55 94 23 02

89 28 72 31 30 -.3049

90 29 72 0 04 b2 32

91 13 88 8 72 31 90

92 18 65 32 17 -36 76

91 52 58 50 Ob 11 52

94 53 47 4b Ob 5 70

95 40 21 59 92 27 07

96 34 70 41 71 30 44

97 49 94 42 17 5.3 55

98 72 15 2 42 49 41

99 44 95 43 46 38 39

100 52 29 4h hi 14 23

101 3.3 54 -57 68 4 37

102 52 29 -31 32 33 30

103 22 13 3 21 49 81

104 35 39 12 65 -42.27

105 19 08 18 21 8 64

106 45 77 29 81 -9 54

107 70 85 19 49 -9 89

108 23 08 15 45 8 08

109 71 86 15 50 b 19

110 30 86 b 45 19 84

111 57 77 -3 b5 2b 98

112 77 80 -0 53 12 60

113 81 44 295 -6 06

114 23 29 25 58 3 31

115 47 49 -29 73 7 27

116 71 30 -13 92 0 35

117 18 79 19 8 3 -14 32

118 65 22 5 49 -20 37

119 7 62 -009 -11 27

120 70 6 3 -1040 17 02

121 46 19 -24 46 -20.61

122 1 52 0 64 -2 38

IDS
L' a* b*

121 3 83 0 60 -2 h4

124 4 40 0 3b 3 25

125 3 56 0 b4 -2 35

126 4 77 0 58 -3 11

127 8 65 3 00 -5 10

128 lb 93 h 9b 612

129 3 52 0 67 -2 411

110 7 07 -091 -4 42

111 20 06 h 47 -5 56

112 53 48 -10 91 -7 71

133 42 60 12 lb -11.04

114 3 40 0 57 2 58

135 10 31 -2 h2 4 31

136 31 bh -7 lh -5 14

137 45 14 S 1(1 -7.75

118 57 50 -715 -8 51

139 h5 76 b 73 -9 93

140 3 38 0 h3 2 39

141 15 28 2 20 3 63

142 39 61 5 49 4 5b

141 5b 23 3 58 h 19

144 70 Sh -1 87 8 00

145 77 90 0 97 -9 72

146 3 44 0 60 -2 25

147 18 h2 3 10 3 34

148 43 53 3 92 -5 18

149 61 2h 1 09 -5 11

150 77 01 0 74 -7 3b

151 82 b6 I) 94 7 95

152 7 b7 4 40 b 49

153 32 44 -lh 25 10 98

154 51 83 -11 bl) 12 56

155 69 21 -6 69 -12 36

156 8 3 04 -1 27 9 88

157 89 22 0 10 8 39

158 91 70 1 12 -7 24

159 34 20 - 30 20 -4 3 60

160 17 24 b2 61 1 41

161 h5 19 4 28 74 62

162 15 93 19 20 -46 98

163 38 34 60 19 19 23

164 46 22 59 98 45 67

165 54 05 7 37 -29.6.3

166 64 65 -26 72 4 80

167 65 44 25 08 14 63

168 14 06 8 42 -32 18

169 34 98 52 1.3 14 86

170 39 30 45 71 32 40

171 41 68 3 47 -23 90

172 50 94 25 48 5 10

173 51 25 20 04 12.74

174 18.93 -20 11 14 33

175 18 59 18 50 -9 15

176 31 12 6 45 19.72

177 747 I) 12 -11 12

178 2.3 15 -25 57 3 02

179 2.3 12 15 87 7 76

ISO 22 10 1 42 -10 08

181 30 64 -15 33 0.74

1S2 30 48 6 80 4 10



130

Sample #27

D#
L* a* b*

IDS
L' a* b*

ID#
L" a* b"

1 41 30 -24 67 -6095 62 93 51 -0 45 8 13 123 3.52 0.49 2 41

2 48 49 81 24 9 81 63 93 86 0 29 3 70 124 1 1 1 0 08 -2 73

1 85 60 8 87 105 01 64 93 85 110 -075 125 3 34 0 57 2 19

4 16 84 28 66 -57 32 65 94 42 1 73 -405 126 4 49 0 15 3 05

5 40 32 -65 45 22 72 66 6 81 -0 33 -342 127 8 40 2 73 4 9b

6 52 53 71 63 57 50 67 20 39 -315 -2 62 128 15 70 -7 06 5 83

7 3 50 0 50 -1.91 68 35.90 -3.16 -1 82 129 3 41 0 64 -2 31

8 35 72 2004 -5297 69 46 20 -2 12 -236 130 6 84 -1 24 -407

9 56 76 -56 72 19.55 70 56 71 -0 32 -3 56 131 19 98 6 38 5 44

10 61 81 56 06 43 04 71 65 55 1 30 -3 62 132 3 3 30 11 16 -7 50

11 6 3 78 10 06 -33 87 72 74 04 2 59 5 18 133 42 14 12 19 -10 50

12 76 78 28 80 17 29 73 77 66 2 81 5.8.3 114 3 30 0 66 -2 lb

13 65 19 1 lb -3 67 74 81 40 3.08 -6 06 115 10.12 -2 74 4 49

14 75 66 28 26 602 75 84 81 2 77 -5 53 116 31 67 -7 37 -5 00

15 80 43 6 60 -19 57 76 88 25 2 87 6 29 117 44 77 -898 7 12

16 86 12 -1061 -1 57 77 89 76 2 81 6 42 118 57 30 -7 63 8 59

17 86 25 13.61 4 02 78 92 72 2 31 -5 83 119 63 46 6 86 9 83

18 5 27 0 41 -2.09 79 26 3b 50 41 26 44 140 3 42 0 67 -2 35

19 3 39 0.40 2 01 80 28 24 45 63 -4 80 141 14 88 2 50 -3 73

20 4 11 0 52 -2 12 81 48 26 78 15 32 15 142 39 51 -5 57 -4 50

21 3.39 0 46 2 05 82 39 14 46 28 13 77 143 55 90 -3 81 h 1)5

22 3 11 0 44 -2 12 83 67 57 44 hi 82 45 144 70 78 1 65 7 95

21 3 37 0 52 -201 84 49 12 1 72 50 13 145 77 40 0 89 9 81

24 3 45 0 44 2 03 85 35 74 -3 45 -1 64 146 3 31 [) hb 2 2b

25 3 16 0 47 2 14 86 61 73 32 76 67 05 147 17 94 2 99 5 48

26 94 32 2 18 -6 55 87 3-4 78 -52 34 15 37 148 42 99 4 08 5 49

27 46 31 30 70 59 08 88 36 76 56 03 22 64 149 60 9 3 1 25 4 98

28 52 52 15 04 55 17 89 28 4 7 -31 26 30 34 150 76 68 0 97 -7 54

29 59 08 35 37 49 56 90 29 b2 0 17 62 36 151 8 2 39 1 18 -7 89

30 64 82 32 44 43 89 91 13 90 8 54 32 02 152 7 80 -461 b 48

11 70 23 28 19 38 01 92 18 07 12 lb 36 42 153 32 19 16 41 11 25

12 75 06 .->-)->9 32 01 93 52 2h 49 9 5 11 33 154 51 45 -11 99 12 49

33 80.38 -15 98 25 44 94 51 42 46 05 3 95 155 68 74 6 47 12 41

34 82 85 -12 58 22 11 95 40 03 60 10 27 93 156 82 69 1 50 9 77

35 85 29 9 45 18 88 96 55 03 42 03 30 11 157 88 82 0 26 8 b8

36 87 50 6 74 -15 99 97 49 98 42 61 54 28 158 91 75 1 24 7 36

37 89 81 5 43 -12 b3 98 72 12 -2.17 48 51 159 33 82 29 48 4.3 81

38 91 41 -1 57 -10 52 99 45 21 42 35 39 OS 160 36 98 62 49 1 70

39 93 16 0 78 8 03 100 52 34 45 5.3 13 50 161 64 95 4 22 74 52

40 51 00 80 49 1 2 3 101 3.3 37 -57 79 4 46 162 15 90 19 38 47 06

41 55 10 76 51 -7 07 102 52 01 -32.24 3 3 36 161 37 87 60 29 19 41

42 60 33 69 14 -12 37 103 22 02 2 97 49 66 164 46 20 59 99 46 08

43 65 46 59 64 14 84 104 35 47 12 84 41 84 165 55 91 7 58 29 72

44 70 84 49 74 15.1b 105 18 33 18 07 8 97 166 64.45 26 86 5 26

45 75 41 40 49 -14 5b 106 45 55 29.62 -9 53 167 65 10 25 47 15 07

46 80 21 30 00 -13.09 107 70 73 19 45 -989 168 1401 8 48 51 80

47 82 79 25 19 -1205 108 22 71 15 30 7.80 169 34 75 51 79 14 80

48 85 19 20 26 -11 04 109 71 b5 15.34 6 38 170 38 88 45 94 32 79

49 87 47 15 89 -1000 110 30 97 -602 20 07 171 41 64 3 98 2381

50 8995 10 92 -8 82 111 57 97 -3.03 26 69 172 50.40 25.13 5 64

51 91 36 8 19 -810 112 77. b8 -049 12.18 173 51 04 1996 13 24

52 93 33 4 50 -708 113 81.53 3 07 -606 174 18.65 -19 97 -14 51

53 87 05 4 77 99 34 114 23 45 25 25 3 89 175 18 54 18 22 8 79

54 88 15 1) b5 88 04 115 47 42 30 87 7 39 176 30 72 -6 25 19 57

5 5 89 39 2 05 73 52 116 71 19 -14 46 0 71 177 7.59 0 16 11 02

56 90 67 3 37 59 32 117 18 84 -19.95 14.44 178 23 08 25 37 2 8 3

57 91 38 -3 71 46 23 118 64 85 5 39 20 38 179 23 01 15 92 7 84

58 91 98 3 43 35 31 119 7 48 -0 19 1 1 26 180 21 84 -1 63 10 40

59 92 74 2 40 23 33 120 70 67 -10 46 -16 84 181 30 25 15 28 0 57

60 92 82 -1 71 17 04 121 45 81 23 68 -20 37 182 30 51 7 61 4 19

61 93 18 1 03 12 16
1 ->-t 3 21 0 58 2 25
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Sample- #28

ID#
L*

a* b*

1 40.93 2 4 20 -61 00

2 48 28 81 02 9 94

3 85 41 9 04 104 72

4 1641 28 74 -57 50

5 39 82 65 57 22 58

6 52 55 71 76 57.50

7 3 54 0 52 -2 52

8 5 5 05 19.71 -53 93

9 56 32 -5748 19.99

10 61 52 56 26 44 20

11 63 71 9 99 -33 89

12 76 89 28 71 17 16

13 65 14 0 87 -366

14 75 94 27 73 5 8 5

15 80.23 6 44 1944

16 86 17 -1052 -1 70

17 86.45 15 57 3 96

18 3 72 0 60 2 21

19 3 41 0 63 -244

20 3 52 0 60 -2 37

21 3 65 0.60 - 1 3 5

22 1 48 0 56 2 42

23 1 56 0 60 2 29

24 1 61 0.56 2 31

25 1 50 0 61 2 26

26 94 35 2 15 645

27 46 45 10 81 -59 19

28 52 48 35 00 -55 05

29 59 06 35 19 -4960

30 64 96 32 90 43 92

31 70.61 2776 -37 54

32 75 26 22 17 31 85

33 80.39 -15 79 25 12

34 82 60 -1247 22 07

35 85 45 -9 19 -1867

36 87 31 6 75 -1604

37 89.98 1 18 12 42

38 91 35 -1 72 -10 57

39 9.3 38 0.78 -790

40 51 20 80 11 1 11

41 55.33 76 17 -7.12

42 60 24 68 40 -12 60

43 65.89 59 06 -14.61

44 71.14 48 91) -14.95

45 75 40 40.24 -14.53

46 80 27 29 99 -1.3 06

47 82 77 24 95 -12 02

48 85.25 20 16 -11 00

49 8741 15.89 -10.00

50 89 42 10 75 -8.80

51 91 47 8.08 -7 99

52 93 07 1 48 -7.13

53 87 15 4 78 99.49

54 88 41 0 6.3 88 81

55 89 26 2 23 74 45

56 90 46 1 48 59 19

57 91 08 -3.91 46.37

58 91 76 347 35 32

59 92 61 241 23 11

60 92 81 -1 67 16 58

IDS
L' A* b*

62 95 51 -0 47 8 08

63 95 88 0 34 5 59

64 94 03 1 09 -0 79

65 94 16 1 75 4 29

66 7 21 -024 5 76

67 21 31 2 74 2.49

68 36 56 -2 48 -2.07

69 46 83 -1 58 -3 04

70 57 15 008 -3.67

71 65 48 1 23 411

72 74 41 248 4 64

73 77 85 2 89 -5.90

74 81.70 3 16 -6.22

75 84 64 2 88 5 98

76 88 12 291 6.34

77 89 67 2 59 6.45

78 92 36 2 3b 6.03

79 26 77 50.50 26 28

80 28 4 5 45 09 -5 47

81 48 3 5 77 90 10 65

82 39 45 46 3b 11 57

83 67 72 43 80 81 53

84 49 37 -1 bb 49 69

85 36 24 2 99 -202

86 62 07 -32 52 66 76

87 33 14 51 50 14 63

88 37 07 55 69 22 89

89 28 77 51 59 30 58

90 29 81 0 12 62 22

91 14 29 8 35 31 76

92 18 69 32 79 36 27

93 52 32 49 87 11 36

94 5.3 54 46 00 3 70

95 40 30 59 82 26 99

9b 55 07 41 2b 30 09

97 50 11 42 14 51 17

98 72 29 2 44 49 42

99 45 42 42 84 38 81

100 52 46 -45.53 11 56

101 3 3 h9 -57 44 4 21

102 52 01 32 7b 31 24

103 22 33 3 13 5001

104 35 45 13 17 41 99

105 18 72 18 29 8 92

106 45 81 29 76 949

107 70 94 19.31 -997

108 22 95 15 60 7 89

109 71 80 15 59 6 11

UO 31 29 -640 19 79

111 58 16 -347 26 53

112 77 99 -0.74 12 28

113 81.41 2 87 -6.18

114 23 46 -24.82 2 88

115 47 54 -30.93 7.06

116 71 45 -14 27 0.18

117 19 22 -19 62 -14.13

118 65 16 5 55 -2005

119 8.20 -0.05 -11 57

120 70 98 -10 06 -16.74

121 46 72 -22 32 -2019

IDS
L* d* b*

123 3.89 0 58 2 63

124 1 71 0 24 -3 10

125 5 5b 0 62 2 35

126 4 97 0 55 1 30

127 8 86 2 89 5 20

128 1640 6 60 5 63

129 3 50 0 70 2 50

130 743 -0 78 4 42

111 20 15 6 92 -5.19

112 35 41 11 06 -7 21

111 42 bl) 12 18 10 61

1.14 3 51 0 hb 2 37

135 10.91 -2 21 4 42

136 32 15 -7 52 -5 09

117 44 99 S 70 -7 lb

118 57 59 7 bl) -8 78

119 6 5 5.5 b bl -10 02

140 3 77 0 b7 2 39

141 15 13 2 h7 3 49

142 39 hb 5 89 -4 38

143 55 92 3 59 -6 31

144 70 78 1 b9 8 00

145 77 59 0 9b 9 84

146 3 71 0 72 2 45

147 18 31 2 81 3 56

148 43 25 4 27 .3 83

149 60 92 -1 32 4 87

150 76 hh 1 15 -7 77

151 82 60 1 12 -779

152 8 17 4 85 6 59

151 i,-) n lb 44 -11 21

154 51 40 1241 12 72

155 69 02 609 12 15

156 82 84 1 31 9 75

157 89 12 0 23 8 56

158 91 57 1 27 7 56

159 34 11 29 73 4.3 65

160 37 16 b2 53 1 39

161 65 26 4 39 74 23

162 16 18 19 37 47 05

16.1 38 25 59 80 19 04

164 46 11 59 bl 45 37

165 54 40 795 -29 12

166 64 69 2b 35 5 03

167 65 73 25 14 14 16

168 14 28 8 32 32 30

169 35 34 -51 48 14 72

170 39.21 46.15 3 2 94

171 41 89 3 95 23 69

172 50 79 25 19 5 43

173 51.18 19 52 13 10

174 19 20 19 83 -14 67

175 18.77 18 38 -9 02

176 31 15 6 20 19 56

177 8 10 0 111 -11 27

178 23 47 25 22 3 06

179 23 3 5 15 77 8 14

180 22 17 -1 92 10 47

181 30 73 15.09 0 48

182 30 62 6 83 3 58
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Sample #29

D
L"

a* b"

1 41 25 24.41 -61 11

2 48 58 81.09 9 64

3 85 57 8.69 104 79

4 1681 28 39 -57 03

5 39.93 -63 55 22 89

6 52 26 71 90 57 69

7 3 48 0 77 229

8 35 26 20 32 53.75

9 56 19 -5863 20.71

10 61 68 5680 45 12

11 65 73 10 36 33 83

12 76.77 28 64 1741

13 65 21 1 14 3 69

14 75 92 28.48 6 38

15 80 25 6 39 19 71

16 85 95 1066 -1 86

17 86 32 13 56 1 14

18 3 65 0 76 2 43

19 3 11 0.77 2 27

20 3 46 0.77 2 36

21 3 45 0.74 2 32

22 5 40 0.80 2 31

23 3 59 0 77 2 30

24 3 43 0.72 2 37

25 3 45 0.69 -> ->ip

26 94.18 2 20 6 64

27 46 57 3078 38 46

28 52 45 3489 55 38

29 59 13 15 49 19 95

30 65 25 -31 95 43 54

31 70 49 27 70 37 73

32 75 3 3 22 52 32 06

33 80 34 15.88 25 52

34 82 80 12 53 22 15

35 85 29 9.44 1897

36 87.16 658 -16.14

37 90.13 3 38 1248

38 91.22 -1 54 -10.71

39 92 88 0.79 8.21

40 51 13 80.08 0.83

41 55 30 7b 50 713

42 60 33 68.5b -12 51

43 65.74 58 87 -14.72

44 70.75 49 76 -15 29

45 75 55 40.62 14 52

46 80.43 30.11 -1.3 06

47 82 86 25 25 -12 06

48 85 21 20.18 -11.09

49 87 56 15.65 -9.91

50 90 40 1086 8 63

51 91 50 8.08 -806

52 92 96 4 4b -725

53 86 85 4 b0 98 40

54 88.08 0 69 88.71

55 89 54 2 16 74 36

56 90.58 3.44 58 17

57 91 26 3 91 46 48

58 91 93 3 56 55 69

59 92 5b 2.51 25 19

60 93.04 -1.74 17 00

61 93 30 1 08 12 15

IDS
L*

d
* b*

62 93 54 -0.42 7 73

63 95 87 0 21 3 90

64 93 89 1 07 -0.79

65 94 24 1 69 -4 29

66 7 28 -0 17 3.65

67 21 04 2 81 -2 96

68 .36 14 -3 15 -1 90

69 46.83 -1 90 -2 57

70 56 84 -055 343

71 65 28 1 09 -3.96

72 73 91 2 50 -5.15

73 77 8 3 2 78 598

74 81 3 3 2.74 -6.21

75 84 56 2.84 -6.19

76 88 10 2 81 -647

77 89 62 2 73 -6 57

78 92 29 2.40 -6.26

79 27 01 50.66 26 52

80 28 54 45.48 -542

81 48 3 2 77 97 31 25

82 39 40 45 85 33 38

83 67 60 44 45 81 98

84 49 05 2 14 49 86

85 36 14 -2.75 1 41

86 61 90 12 69 bb 94

87 34 95 -51 93 15 33

88 37 02 55 89 22 79

89 28 51 31 70 -30 16

90 29 67 0 28 b2 52

91 14 12 8 18 31 75

92 18 73 32 28 3b 35

93 52 21 49 96 11 71

94 53 22 46 18 5 75

95 40 31 60 26 27 17

96 54 70 41 91 30 52

97 50 12 4201 54 01

98 72 02 2 36 50 46

99 45 18 43 32 38 72

100 52 17 46 61 14 04

101 33 63 57 69 4.41

102 51 7b 3.3 02 33 60

103 22 05 2 96 49 78

104 35.45 12 79 -42 37

105 19 18 18 92 8.52

106 45 78 29 35 -9 34

107 70.65 19 51 10.05

108 23 68 16 33 9.03

109 71 71 15.70 6.33

110 31.09 -6.19 19 96

111 57 -387 27 56

112 77 84 -0.51 12 29

113 81 45 3.02 -6.21

114 23 46 25 88 3.40

115 47 32 -31.08 8 36

116 71 19 -14.47 0 bl

117 18 96 -20.14 -14.60

118 64.59 5 32 -20 42

119 7 85 0 25 -11 20

120 70.63 -1063 -16 84

121 46 49 -23.38 -20.41

122 3.52 0 72 2 31

1D#
L*

d
' b'

123 3 65 0 68 -2 50

124 4 17 0 34 -3 08

125 3 58 0 67 -2
29

126 4 71 044 -3.00

127 8 57 2 93 -4 92

128 16 31 -705 595

129 3 44 0 68 -2.35

130 7 03 -1 06 4 01

131 20 37 -698 -5 26

132 3 3 44 -11 58 -7 45

133 42 42 -12.70 1087

134 3 45 0 75 -2 22

135 10.34 2 70 3 93

136 31 74 -7 88 -540

137 44 84 -908 -7.38

138 57 46 -7 61 -8.98

139 6.3 50 -7 07 -9 92

140 .3 40 0.71 2 34

141 15 45 2 52 3 71

142 39 49 -5 99 4 71

143 55 94 -.388 6 1.3

144 70 87 -1.81) -8 1.3

145 77 4 3 -0 98 -9 82

146 3 45 0 74 2 23

147 19 11 2 88 3 22

148 43 5.3 4 19 -3 77

149 61 01 -1 17 -5 11

150 76 62 1 02 -7 55

151 82 56 1 07 -7.99

152 7 70 4 57 6 25

153 32 44 16 42 -10 80

154 51 56 -12 07 12 58

155 69 02 -6 57 12 51

156 82 71 -1 25 -9 76

157 88 79 0 14 -8 52

158 91 76 112 -7 19

159 34 19 29 85 43 64

160 37 26 62 64 1 48

161 b5 24 4 18 74 51

162 16 21 19 51 -47 17

163 38 04 -60 38 18 98

164 46 4 3 59 95 46.11

165 54 04 743 -29 79

166 64 49 -27 00 5 23

167 65 41 25 19 15 02

168 14 21 8 6 3 -3242

169 35 12 -52 27 14 74

170 39 31 45 74 32.75

171 41 75 3 27 23 57

172 50 66 -25 12 5 73

173 51 70 19 77 12.97

174 19 33 -1990 14 42

175 18.90 18 49 -8 8b

176 51 11 -6 39 19.77

177 7.95 -0 36 -1083

178 23 40 -25 92 3.55

179 23 05 15 27 7.70

180 22 21 -1 68 -10 33

181 30 86 -14 55 0 99

182 30 73 660 3 92



133

Sample

DS
L*

d
' b"

1 40.96 24 32 60 89

2 48 33 80 96 9 79

3 85 65 8 97 104 45

4 16 72 28 36 -57 20

5 39 99 -65 58 22 52

6 52 51 71 5 3 56 74

7 3 68 0 52 -2.37

8 35 04 19 73 -53 76

9 56 27 58 31 2002

10 61 70 36 36 44 16

11 63 71 10 19 33 99

12 76 74 28 71 17 55

13 65 06 0 94 -3 45

14 75 48 28 62 6 02

15 80 12 6 30 19 49

16 85 98 10 96 1 36

17 86 09 13 88 4 31

18 3 73 0 61 241

19 5 78 0 55 -2 37

20 3 63 I) 5 3 2 43

21 3 56 I) 52 -2 40

22 3 S3 0 59 -2 41

23 3 59 0 56 2 56

24 3 71 0 54 -2 44

25 3 70 0 64 2 39

26 94 54 2 15 -6 26

27 46 43 50 92 58 68

28 52 56 3 5 01 54 85

29 58 88 15 72 49 81

10 64 8 3 32 56 -4.3 77

11 70 36 27 71 37 66

12 74 93 22 76 32 15

33 80 07 16 16 25 55

14 82 51 1291 12 "'i

15 85 20 9 55 -18 81

16 87 37 6 84 16 00

37 90.05 3 54 12 47

18 91 03 -1 74 1065

19 93 12 0 72 8 01

40 51 24 SO 30 1 20

41 55 22 76 40 -716

42 60.31 68 62 12 42

43 65 65 59 64 -14 59

44 70 76 49 37 15 12

45 75 37 4067 14 42

46 80 4h 30 29 12 88

47 82 97 25 37 11 87

48 85 13 20 21 11 06

49 87 44 16 12 9 92

50 89 74 10 95 8 81

51 91 33 8 10 797

52 93 00 4 31 -7 09

53 86 75 4 64 98 47

54 8 7 90 0 55 87 17

55 89 30 2 18 73 50

56 90 28 3 54 59 14

57 91 40 1 78 46 06

58 91 93 1 49 35 5 3

59 92 55 2 50 23 33

bO 92 83 -1 81 17 28

bl 9 5 24 -1 13 12 43

IDS
L-

a* b"

62 93.63 -0 53 8.44

63 94 02 0 26 5 86

64 94 22 1 ill -0 42

65 94 05 1 69 -410

66 7 70 0 47 -3 83

67 21 36 -2 72 285

68 36 35 - 3 2i -1 96

69 46 69 -1 48 -2.48

70 57 29 0 36 -3 54

71 65 57 1 59 -3 54

72 74 26 2 34 -4 93

73 77 70 2 87 -609

74 81 38 2 99 -605

75 84 69 2 81 -567

76 87 76 2 90 -6.49

77 89 93 2 65 -6 27

78 92 40 2 26 -6.01

79 26 76 50 12 -26 50

80 28 57 44 97 -5 57

81 48 29 77 62 50 51

82 39 43 45 71 12 56

81 68 04 44 37 81 71

84 49 54 -1 56 49 63

S3 36 68 3 09 -2 06

86 62 21 32 27 66 60

87 35 42 51 51 14 99

88 37 19 55 31 -
"* 3 "* 7

89 28 84 31 26 10 81

90 29 85 0 19 -62 20

91 14 47 8 69
-31 43

92 18 54 31 60 36 34

93 52 24 49 96 11 56

94 53 42 16 02 3 80

95 40 31 59 79 27 17

96 54 94 42 11 30 57

97 50 13 42 08 51 55

98 72 37 2 44 50 47

99 45 33 4347 18 70

100 52 26 46 09 13 45

101 33 73 57 58 4 26

102 51 74 52 88 -33 81

103 22 26 3.14 44 48

104 35 42 12 97 -4206

105 19.03 IS 37 -8 76

106 45 70 29 16 -9 63

107 70.63 19 47 -10 21

108 23 36 15 33 7 83

109 71 85 15 20 6 18

110 31 35 -649 19 61

111 57 92 -4 11 26 58

112 77 71 -0 SO 12 26

113 81 50 3 11(1 -6 14

114 23 66 -25 70 3 10

115 47 73 -30 31 7 40

116 71 37 -14 33 0 24

117 19 30 -19 92 14 34

118 64 49 5 61 -20 64

119 7 99 0 14 11 22

120 70 42 -10 65 -1694

121 45 91 -23 66 -20 72

122 3 67 0 59
-2 36

IDS
L* a" b"

123 3 92 0 53 -2 57

124 4 28 0 10 3 19

125 3 92 0 60 -249

126 5 10 0 31 -3 28

127 8 4X 2 4X 5 22

128 16 55 -7.32 5 84

129 3 71 0 h4 2 28

130 7 54 -1 04 -4 40

111 20 08 -6 89 -5 39

132 33 49 -11 36 -7 60

113 42 49 -12 72 10 42

134 3 49 0 60 -2 40

135 10 71 2 34 -4 25

136 31 91 7 77 -5 44

117 44 99 8 hb -7 44

138 57 56 7 14 8 94

139 63 74 b91 -10 03

140 3 64 0 58 -2 50

141 15 19 5 Oh -3 82

142 39 75 5 59
-440

143 55 80 4 43 -6 13

144 70 54 2 06 8 16

145 77 45 1 25 9 65

146 3 62 0 60 2 40

147 18 47 3 10 -3 44

148 43 41 3 73 3 65

149 60 87 085 4 79

150 76 54 0 90 -761

151 82 28 I! 99 -7 78

152 8 15 4 60 -6 37

153 32 3 5 -17 lh 11 34

154 51 39 -1281 -12 37

155 69 14 b b9 -12 19

156 82 87 -1 5h -9 58

157 88 79 0 21 -8 53

158 91 77 1 1 1 -7. 1 3

159 34 30 29 49 44 12

160 37 3 5 62 49 1 38

161 65 83 4 21 74 93

162 16 61 19 02 -46 80

163 38 47 -60 08 18 46

164 46 68 59 55 44 84

165 54 60 7 92 -29 19

166 64 70 -25 96 4 44

167 65 63 24 81 13 95

168 14 62 8 15 -31 76

169 35 34 -51 50 1460

170 39 27 45 43 32 38

171 42 19 3 69 -2367

172 50 78 -25 01 5 34

173 51 36 19 18 12 82

174 19 25 -19 96 14 57

175 19 14 18 41 -9 51

176 31 25 6 72 19 11

177 8 10 -0 15 -11 55

178 23 73 25 h8 3 06

179 23 33 15 48 7 30

180 22 50 2 5b -10 62

181 31 04 -14 64 0 62

182 30 89 b 85 4 24
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Ds
L- a' b"

ID = L
a' b"

IDS
[_ d" b-

1 39 79 23 4 5 -57 57 62 88 35 1 65 10 76 123 3 97 4 68 2 20

2 46 64 7X 32 11 25 63 90 94
If,"

6 69 124 4 33 4 40 -2 68

3 82 66 8 80 104 18 64 94 1.x 3 20 2 30 123 3 45 4 80 -2 01

4 15 98 27 Xn -54 40 65 84 23 3 88 -1.13 126 4 47 4 60 -2 70

5 58 47 -62 59 23 24 66 7 69 1 98 3.24 127 8 31 1 56 -4 41

6 50 53 69 70 5712 67
77

18 -0.31 -1 89 12S 15 68 -2 24 4 93

7 3 40 0 8 1 -2.00 68 34 65 -049 -0 70 129 3 35 4 95 -1
99

5 33 94 20 04 -50 71 69 42 89 0 49 -096 130 6 60 3 47 -3 70

9 54.38 55 32 21 65 70 55 57 1 37 -1 80 111 19 23 -1.77 -4 54

10 59 51 55 14 44 88 71 64 51 3 63 1 xs 132 52 15 -5 95 -5 98

11 61 49 10 54 -3091
"1

70 37 4 81 269 133 40 73 7 31 8 S4

12 74 04 28 57 19 80 73 75 59 5.2X 3 33 114 3 18 5.1)8 2 03

13 62 45 1 86 -1 22 74 78 53 5 33 -3.38 115 9 94
77-

3 60

14 73 04 26 99 8 30 75 82 04 5 34 -311 136 30 31 -2 33 -4 06

15 77 49 6 77 -16 64 76 84 39 5 34 -3 46 137 43 02 -3 59 -5 80

16 8 3 07 9 89 0 93 77 86 7b 5 24 -344 11s 55 09 2 40 -6 87

17 8 3 41 13 88 6 77 78 89 50 4 93 -303 119 61 14 1 91 -7 57

IS 3 40 1 21 -1 97 "9 25 79 51 37 -24 37 140 2 53 5 30 -2 00

19 3 42 1 24 -1 98 SO 1 in 46 52 -4 10 141 14 33 2 38 -2 92

20 3 45 1 28 -2 00 81 46 50 "8 03 51 81 142 IX 79 -0 25 2 63

21 3 19 1 31 -2 00 82 37 88 47 46 53 54 143 54 31 0 95 4 00

22 3 40 1 35 -1 97 83 65 13 45 89 XI 32 144 70 9h 3 11 -5 74

23 3 38 1 39 -1 99 84 47 36 1 32 49 76 145 76 51 3 94 -7 118

24 3 39 1 41 -1
99 85 34 74 0 40 -0 53 146 3 33 5 48 2 00

25 3 43 1 45 -1 97 86 59 59 28 29 66 61 147 19 88 2 18 2 78

26 91 24 3 01 3 IX 87 35 46 -46 55 15 81 148 42 31 1 19 _7 77

27 44 93 28 60 55 43 88 33 58 -50 72 -20 57 149 58 09 4 02 3 07

28 50 68 -32 51 -51 75 39 25 56 27 01 28 09 150 72 9h 5 98 4 85

29 56 96 12 99 -46 41 90 26 66 3 70 59 US 151 77 74 6 1)8 5 06

10 62 71 -30 13 40 46 91 11 71 10 97 29 55 152 6 4h 0 88 5 79

31 b8 04 25 66 34 40 92 lb 75 54 31 34 43 151 29 8 2 10 40 9 55

32 72 48 20 64 -28 88 93 49 31 51 43 9 58 154 49 14 -6 41 -10 47

11 77 51 14 59 _ 7 7 11
94 50 IX 47 9X 5 45 155 66 60 -1 05 -9 81

14 79 88 -11 04 18 48 95 18 10 61 2 3 27 68 156 80 73 3 94 -6 77

35 82 37 -7 97 -15 70 96 52 1 1 43 76 31 08
15-

Sh 95 5 38 5 51

36 84 39 -5 26 -12 86 97 47 nX 44 03 53 45 158 90 40 6 47 4 22

37 8b 85 -2 06 -9 45 98 69 17 1 15 50 48 159 34 54 2.3 n -41 06

38 88 19 0 29 -7 55 49 43 19 37 84 38 81 160 37 05 65 57 2 65

39 90 03 2 05 -4 97 100 49 95 -41 03 15 161 63 31 9 51 73 97

40 49 27 78 88 2 84 101
1,7 29 51 55 2 95 162 15 49 24 06 44 52

41 53 23 75 21 -5 09 102 49 67 27 70 -30 64 163 35 61 52 10 19 59

42 58 16 67 92 -10 16 103 2ii 39 6 81 47 05 164 42 94 63 37 45 39

43 63.28 59 03 -12 31 104 32 79 15 98 i9 60 165 50.64 12 94 27 02

44 h8 28 49 54 -12 63 105 17 77 21 37 -7 SO 166 61 88 2019 7 16

45 72 h5 40.87 -11 87 106 43 59 1, 7 7 1, -769 167 62 62 30 12 16 74

46 77 60 30 89 -10 20 107 67 78 22 67 -7 56 168 13.22 13 81 30 09

47 79 98 26 12 -9 13 108 21 83 IS "4 X hi 169 33 16 43 57 15 36

48 82 34 21 32 -8 07 109 68 67 18 84 8 28 170 38 08 5013 52 89

49 84 43 17 16 -7 03 110 29 53 -216 20.11 171 40 98 9 54 -21 47

50 8b 88 12 36 -5.81 111 55 26 0 28 28 06 172 49 8 2 -18 13 7 07

51 88 29 9 64 -5.03 112 74 74 3 17 14 46 173 4982 25 13 14 12

5 2 90 07 6 08 -4.03 113 78 44 6 72 -3.41 174 18 24 -13 05 -13 11

53 xl 94 6 47 98 45 114 25 67 -2042 3 97 175 18 29 23 77 -7 87

54 85 24 2 65 88 52 115 48 35 -25 63 9 56 176 30 21 0 18 19 93

55 8h 47 -Oil 74 62 116 71 ill -9 90 3 04 177 7 74 5 98 -10 32

56 87 44 -1 42 60 61 117 19 71 -14 83 -12 76 178 21 95 -18 36 4 03

5 7 88 25 -1 77 47 90 118 64 17 9 34 17 75 1"9 21 52 21 05 8 24

58 88 8 5 -1 44 57 47 119 X ~n 3 95 10 30 ISO 20 78 4 61 -8 96

59 84 55 -0 40 25 55 120 68 88 -6 18 14 28 181 28 h8 -769 2 19

60 84 83 0 31 19 61 121 44 93 -18 77 - 1 8 40 182 28 06 12 59 5 30

61 90 17 0 99 14 88 122 1 84 4 70 2 01



DelLi Es of each sample

15^

IDs

1

2

3

4

5

6

7

S

9

10

11

12

13

11

15

16

17

IS

19

20

21

22

21

24

25

2b

27

28

29

10

11

12

33

34

15

16

17

38

14

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

h0

1 1
3 4 5 6 7 8 9 10 11 12 13 14 15

0 16 0.57 1 32 0 44 0.45 0 86 0 5 3 066 0 49 0 75 0 31 0 17 0 5b 0 23 0 36

0 27 0 86 0 82 0.31 0 58 0 61 0 48 0 1 1
0 xn 0 32 0 44 0 15 0 44 0 22 0 40

0 53 1 02 0 69 0 44 l) 58 0 36 0 60 0 09 0 64 0 45 1 83 0 b4 0 25 0 03 0 52

0 66 0 56 1 11 1 34 0 59 0 52 0 20 0 35 0 26 0 64 0 43 0 25 0 77 0 69 0 57

0 54 0 51 1 10 1 07 0 44 0 81 0.60 0 38 0 hb 0 80 1 48 0 67 1 42 0 37 0 58

0 26 0 92 0 51 0 33 0 56 0 36 0.33 0 29 0 41 0 71 1 29 0 42 0.14 0 06 0 25

0 18 0 16 0 17 0 13 0 13 0 31 0 31 0 10 0 12 0 17 0 20 0 14 0 31 0 32 006

0 60 0 35 0 72 0 65 0 44 0 74 0 48 0 48 0 27 0.49 0 19 0 61 0 94 0 54 0 5 5

0 85 1 37 2 18 0 77 0 37 1 01 1 24 0 7] 0 27 1 08 1 59 0 56 0 40 0 hi 0 48

0 76 1 45 0 29 0 73 1 13 1 82 0 81 1 90 0 59 1 74 293 1.24 0.8h 0 37 0 45

0 22 0 46 0 46 0 48 0 70 0 21 0.62 1 52 0 65 1 57 0 40 0 46 0 60 0 2 5 061

0 75 1 82 077 0 24 0 69 0 49 1 09 2 74 0 46 5 24 1 35 0 35 1 22 0 58 1 04

0 56 1 30 1 28 0 62 0.42 0 52 0X8 2 55 0 17 2 77 1 27 0 44 1 30 0 45 1 02

0 5 3 0 59 0 59 0 20 046 0 54 0 51 0.38 0 23 0 2b 1 47 0 53 0 12 0.31 0 5b

0 58 0 51 0 31 0 42 0 39 0 25 0 3 5 0.48 0 40 067 0 57 0 18 0 30 0 27 0 17

0 5 5 0 34 0 47 0 28 0 35 0 48 0 52 0 34 0 31 0 22 0 94 0 16 0 25 0 14 0 18

0 25 0 69 0 39 0 28 0.30 0 55 0 51 0 21 0 14 0 59 1 17 0 1 4 0 18 0 23 0 55

0 12 0 13 0 20 0 34 0 12 0 17 0 24 0 16 0 14 0 17 0 16 0 11 0 5 5 0 31 0 13

0 18 0 17 0 18 0 28 0 18 0 21 0 19 0 19 0 33 0 16 0 15 0 22 0 2.3 0 35 0 31

0 28 0 12 0 25 0 13 0 26 0 24 0 29 0 12 0 ox 0 25 0 19 0 21 0 25 0 40 0 18

0 20 0 35 0 13 0 24 0 29 0 15 0 IX 0 26 0 15 0 13 0 11 0 07 0 18 0 17 0 13

0 14 0 22 0 12 0 16 0 40 0 24 0 21 0 17 0 lb 0.15 0 24 0 12 0 2b 0 28 0 19

0 16 0 17 0 19 0 26 0 10 0 21 0 25 0 19 0 12 0 24 0 21 0 18 0 22 0 40 0 19

0 16 0 17 0 19 0 22 014 0 22 0 24 0 19 0 17 0 17 0 15 0 13 0 10 0 39 0 17

0 24 0 20 0 71 0 22 0 05 0 51 0 22 II 08 0 21 0 19 0 15 0 12 0 24 0 25 0 17

0 16 0 10 0 24 0 25 0 36 0 08 0 20 0 26 0 29 0 18 0 18 0 22 0 14 0 15 0 20

0 26 0 44 1 05 0 25 0 25 0 74 0 71 0 56 0 21 0 hll 0 24 0 22 0 27 0 44 0 62

0 10 0 5 5 0 82 I) 18 0 19 0 70 0 4 5 0 64 0 10 0 76 0 21 0 25 0 52 0 57 0 70

0 31 0 52 0 82 0 19 0 15 0 19 0 59 0 60 0 41 0 54 0 15 0 59 0 37 0 53 0 40

0 29 0 62 0 71 0 17 0 58 0 15 0 79 0 8b 0 38 0 59 0 18 0 40 0 31 0 90 0 44

0 24 0 25 0 74 0 23 0 36 0 37 0 51 0 47 0 40 0 52 0 09 0 38 0 87 0 36 0 38

0 59 0 27 0 47 0 18 0 30 0 32 0 52 0 57 0 27 0 48 0 15 0 19 0 31 0 28 0 11

0 58 043 0 3b 0 4 3 0 36 0 55 0 hi 0 4b 0 36 0 63 0 15 0 50 0 38 0 39 0 65

0 41 0 39 0 32 0 34 0 38 0 12 0 h4 0 45 0 50 0 19 0 19 0 19 0 27 0 27 0 31

0 32 0 30 0 29 0 lb II 4h 0 2X 0 48 0 39 0 55 0 47 0 27 0 27 0 2b 0 20 0 55

0 47 0 34 0 27 0 5b 0 39 0 31 0 42 0 34 0 40 IJ 40 0 11 0 24 0 34 0 20 0 35

0 34 0 43 0 21 0 111 0 38 0 14 0 24 0 28 0 17 0 55 0 31 0 34 0 21 0 15 0 21

0 46 0 37 0 22 0 41 0 30 0 12 0 29 0 50 0 28 0 lb 0 18 0 12 0 20 0 16 0 4 3

0 44 0 35 0 28 0 33 0 22 0 08 0 12 0 35 0 30 0 ix 0 23 0 30 0 24 Oil 0 29

0 04 094 0 63 0 25 0 63 1 1 x 1 0 34 0 16 0 41 0 29 0 48 0 32 0 46 0 08 0 52

0 14 1 05 0 4b 0 tl 0 77 0 80 0 57 0 21 0 62 0 29 0 80 0 34 0 24 0 24 0 2 3

0 07 0 86 0 17 0 44 0 40 0 48 0 70 047 0 66 0 2b 0 58 0 75 0 40 0 07 0 25

0 17 0.71 1) h3 0 59 0 78 0 40 0.9 3 0 40 0 85 018 0 73 0 26 0.18 0 16 0 39

0 21 0 70 0b2 0 53 0 70 0 40 0 n8 0 49 0 91 0 49 0.52 0 63 062 0 56 0 28

0 66 0.67 0 lb 0 h9 049 042 0 70 0 89 0 66 0.70 0 36 0 24 021 0 27 0 49

0 44 0 55 0 31 0 54 0 66 0.15 0.h4 0 71 0 91 0 62 0 31 0 36 0.38 0 34 0 48

0 4b 0 57 0 28 0 47 0 55 0 21 0 53 0.60 0 53 0 60 0 48 0 31 0 32 0 41 0 39

0 77 0 4h 0 31 045 0.57 0.12 0 44 068 0 60 0 60 0 39 0 25 0 22 0.32 0 36

0 29 0.49 0.40 0 44 0 42 006 0 57 0 59 0 52 0 37 0 28 0 26 0 22 0 46 0.52

0 52 0.37 0.28 0 48 0 30 0.17 0 42 0 56 0.43 0 41 012 0 40 0 49 0 27 0 37

0 31 0 58 040 0 39 0 40 0 13 0.27 0 38 0 47 0 49 0 21 0.19 0 35 0.18 0 18

0 29 0 37 0 22 0 3 3 0 ->7 0.11 0 11 0 54 0 31 0 27 0.24 0 21 0 17 0 19 0 21

0 50 0 bl 0 65 0 42 0 29 040 0.50 0 13 0 92 0 79 1.40 0 54 019 0.10 0.13

0 61 1.14 0 39 0 27 0 64 0.34 0 32 0 73 0 48 0 31 1 66 0 28 0 55 0.38 1 17

0 27 1 19 0 33 0.57 0 27 0.21 0.57 1 21 0 62 0.08 2 24 1 70 0 15 0 24 0 68

0 50 1 16 0b2 048 0 80 0 40 0 41 0 78 0 96 1 47 2 10 0 76 0.14 0 61 0 40

0 17 1 00 I) 54 0 16 0 12 0.23 0.14 0 56 0 71 0 25 1 87 1 14 0 56 0 49 0 12

0 4h 0 61 0 24 0.51 0.39 0 31 0 04 0 52 0 13 0 45 1 85 045 0 31 0 46 0 17

0 1)5 0.81 0 25 0 20 0 46 0 24 0 22 0 29 0 57 0 38 1 28 0 20 0 bl 0 49 0 47

I) 25 0 60 0 3h 0 45 0 21 0 44 0 43 0
7 7

0 53 0 34 1 21 0 23 0 25 0 11 0 15



130

61 0 26 0 68 0 39 007 0 17 0.05 0 17 0 51 0 10 0 31 0 75 0 02 0 30 0 50 o 21

62 0 22 0 42 0 36 0 22 0 13 0 05 0 21 0 34 0 14 0 48 0 90 0 14 0.31 0 22 0 25

63 0 26 0 81 0 55 Oil 0 42 0 26 0 16 0 48 0 16 0 56 045 0 26 0 22 0 13 0 52

64 0 15 0 59 0 54 0 43 0.45 0 12 0 11 0.34 0 22 0.34 0 .50
0 1 1 0 15 0 03 0 52

65 0.15 0 49 I) 3 2 0 29 0 32 0 20 0.04 0 43 046 0 06 I) 20 0 28 0 08 0.29 0 15

66 048 0.18 0.13 0 51 0 46 0.87 0 29 0.30 0 12 0.10 0 44 0 34 0 28 0 58 0 13

67 0.47 0.27 0 94 0 84 0.71 0 87 0.26 o 21 0 22 0 37 1) 75 0 32 0 35 0 65 0 53

68 0.43 1 0.3 0 35 0 17 0 15 0 78 0 70 0 53 0 41 0 23 1 77 0 71 0 54 0 48 0 37

69 0 55 0 62 0.24 0 14 0 58 0 3 3 0 72 0.59 0 43 0 52 1.32 0 53 0 09 061 0 38

70 0 55 083 0 55 0 22 0 20 0 36 081 0 56 0.36 0 42 1 3.3 0 72 040 0 26 0 34

71 0 10 0.85 0 34 0 19 0 35 0 13 0 44 0 52 0.33 0 31 1 12 0 40 0 19 0.26 0 31

72 0 16 0 65 0 36 0 31 0 3 5 0 16 0.49 0 33 0 19 043 0 96 0 41 0 37 0 11 0.45

73 0 31 0.60 0 50 0.37 0 45 0 04 0.61 0 24 0.60 0 20 0 79 0 37 0 22 0 15 0.14

74 0 32 0 43 0 33 0 19 0 26 0.32 0.36 0 26 0 49 I) 35 0 b4 0 21 0.19 0 58 0 69

75 0.17 0 25 0 27 0 2 3 0 16 0 42 0.09 0.33 0 26 I) 49 0 60 0 21 0 28 0 03 0 24

76 0.19 0 30 0 34 0 31 0 30 0 17 0 12 0 17 0 39 0 56 0 53 0 17 0 16 0 19 0 36

77 0.17 0 49 0 29 0 29 0 39 0.12 0 14 0 24 0.35 0.40 0 23 0 14 0 35 0 24 042

78 0.14 0 3 5 0 26 0 12 0 26 0 27 0.11 0.18 0 39 I) 21 0 18 0 12 0.08 0 23 0 11

79 0.54 0 55 0 17 0 32 0 41 0 25 0 5 3 0.21 0 38 0 17 0 45 0 27 1 07 I) 49 0 29

80 0.41 0 76 0.15 0 25 0 35 0.27 0 34 0.28 0.46 0 30 0 91 0 16 1 07 0.46 0 21

81 0.28 1.08 0 50 0 46 0 64 0 20 0 45 0.32 0 30 I) 3 3 0 79 0 36 0.30 0 05 0.38

82 0.2.3 0,82 0 21 0 19 0 56 0 62 0.65 0.29 0 41 0 15 1 04 0.39 0 66 I) 55 0 64

83 0.12 0 89 0,49 0.51 0 44 0 56 0.54 0 50 0 58 0 58 0 95 0 45 0.32 0 19 0 28

84 I) 50 0 96 0 29 0 73 0 4.3 0 43 0.76 0.6.3 0.40 0 38 1 00 0 77 0 71 0 55 0 52

85 0.67 0 63 0 49 0 39 0 80 0 63 0.44 0 66 0 55 0 64 1 21 0 50 0.61 074 0.66

86 0.44 0 69 0 73 0 32 0 38 0 56 1 05 0 45 0 19 0 38 0 90 0 hi 0 87 0.65 0 40

87 0.49 0 81 0 52 1 111 0 4.3 0 47 0 5 1 0.99 0.34 0 9 1 1 07 0.34 0 98 0 52 0.47

88 0.64 0 69 1 0 3 0 70 0 22 0 68 0 73 1 09 0 33 1 15 0 92 0 67 0 77 0 54 0.26

89 0.46 1.20 1 16 0 47 0 35 0 60 0 33 2 15 0 19 2 23 I) 9 3 0 34 0 83 0 18 0.26

90 0.73 0 90 0 83 0 62 0 80 0 91 0 69 2 96 0 48 1 31 0 47 0 26 0 97 0.38 0 78

91 1.15 0 94 0 72 0 50 0 63 0 24 0 76 3 28 0 33 3 31 I) 67 0 24 1 70 0.90 0 90

92 0.38 0 41 0 25 0 52 0 2 3 0 71 0 26 0 24 I) 26 0 28 0 65 0 46 0 80 0 44 0 28

93 0.44 I 01 0 17 0 49 0 69 0 69 0 55 0 40 0 69 0 12 0 81 0 53 0 22 0 22 0 57

94 0 66 0.80 0.36 0 40 0 40 0.47 0 70 0 21 0 41 0 35 1 24 0 40 0 09 0.33 0 41

95 0 .37 0.87 0.53 0 77 0 55 0 43 0 39 0 63 0 32 0 38 1 25 0 51 0 27 0 17 0 26

96 0.52 1.05 0 40 0 37 0 70 0 87 0 6(1 0 51 0 50 0 49 1 21 0 79 0 90 0.18 0 54

97 0.38 0 79 0.31 0 24 0 62 0 bl 0 3 2 0 49 0 56 0 49 1 1 1 0 17 0 77 0.44 0 46

98 0.23 0.36 0.30 0 ,34 0 67 0 20 0 92 I) 4 3 0 46 0 45 2 01 0.54 0.35 0 51 0 76

99 0 76 0.19 0 62 0 h5 0 43 0 34 1 42 0 99 0 11 0 64 1 24 0 53 0 77 0 59 0 78

100 0.92 1 43 1 28 1 30 0 57 1 18 0 79 1 05 0 36 1 29 1 21 1 01 0 34 0 77 0 49

101 0 79 0 59 0.56 0 66 0 34 0 3b 0.46 1 64 0 48 1 51 1 58 0 6 1 067 0 53 0 37

102 0 56 I) 41 0.46 0 19 I) 25 0 54 0 42 1 25 0 69 1 57 1) 81 0.35 0 62 1 34 I) 51

103 0 48 0 86 1 15 0 48 0 46 0 44 0.90 2 79 I) 22 2 62 0 74 0 31 112 0 44 090

104 0 65 1.19 0 93 0.78 0 65 0 71 0 88 3 37 I) 32 3 30 0 72 0.39 1 57 1.06 1 44

105 0.36 0.49 0 42 0.33 0.61 0 2b 0 43 0 32 0 26 0 13 0 68 0 31 0 62 0 30 0.60

106 0.16 0 69 0 16 I) Id 0 39 0 h2 0 42 0 47 0.19 0 24 1 00 047 0 11 0.35 0 03

107 0.18 0 59 0 37 0 26 0 53 0 36 0 5.3 0 37 0 39 0 40 0 60 0 28 0 29 0.38 0 41

108 0.68 0 27 0 25 0.20 0 47 0.64 0 24 0.37 (I bl 0 48 0 85 0 71 0.46 0.83 0 26

109 0.15 049 0.37 0 54 0 36 0.34 0.28 0.33 0 28 0 27 1.10 040 0 13 007 0.24

110 0.53 0 6.3 0 69 0 27 0 45 0 63 0.37 0 39 0 35 0 55 1 28 0 26 061 0.40 0 31

111 0 44 0 46 0.20 0 37 0 46 0.37 0.70 0 44 I) 52 0.55 1.71 0.67 0.36 0.51 0 44

112 0.13 049 0 22 0 14 0.70 0.20 0.33 0 22 0 43 0 51 0 96 0 71 0 40 0.37 0 16

113 0.19 0 56 0.38 0 25 0 14 0.16 0 12 0 21 0.25 0.22 0 5.3 0 15 0 29 0.21 0 35

114 0.71 0 23 1) 09 047 0 47 1.17 0.13 1.22 0 41 1 02 0 86 0 71 0 77 0.39 0.29

115 1 32 0.86 0.34 0.98 0 90 0 58 0 89 2 47 0 75 2 55 0 50 0 67 0.88 1 2.3 0 65

116 0.41 0 78 0 81 0 29 040 0.31 0 73 2 02 0.41 206 0 52 0 33 0 63 0 66 0 36

117 0.98 1 10 1.05 0 17 041 0.31 0.80 2 83 0 35 2 96 0 89 0 49 1 56 1.00 0 88

118 0.27 0 41 0 23 0.27 0.43 0.30 0 40 0 24 0 15 0.40 0 53 0 29 0.25 0.27 0 41

119 0 65 0.28 0 42 0.37 048 0.54 0.31 0 81 0 50 0 49 045 0 21 0 32 044 0 21

120 0 30 0 50 0 47 0 18 0 18 009 0 47 0 25 0 33 0.24 045 0 28 0 39 0 30 0 39

121 0.40 0.72 0 37 1) 32 0 63 0.59 0 94 0 13 0 66 1 00 0 8 1 0 61 0.42 0 57 0 39

122 0 16 0.13 0 09 0.21 0.25 0 17 0.27 0.39 0 18 0 27 0 25 004 0 15 0 21 0 34

123 0 21 0.11 I) 22 0.19 0 34 0 19 0 29 0 22 0 17 0 22 0 26 0 16 0 16 0 12 0 29



124 0 29 0 16 013 0.37 0. 30 0 20 0 28 0 34 0 19 0 20 0 23 0 24 0 10 0 18 0 50

125 0 29 0 04 0 02 009 0 26 0 26 0 5 3 0 27 0 18 0 22 0 26 Oil 0 11 Oil) 0 31

126 0 22 0 12 0 25 0 20 1) 32 0 17 0 28 0 27 0 26 0 24 0 34 0 18 0 22 0 41 0 4b

127 0 47 0 06 0.25 0.22 0 41 0 84 0 5 5 0 58 0 34 0 50 0 36 0 43 0 20 I) 72 0 3b

128 0 35 0 56 0.32 0 46 0 26 0 52 0 36 0.99 0 35 1 2h 0 45 007 0 40 1 1 1 0.47

129 0 13 0 12 0 17 0.17 0 30 0 17 0.18 0 33 0 21 0 33 0 24 0 12 0 29 0 12 0 29

130 0.29 0 17 0.40 0 48 0 44 0.50 0 55 0 76 0 28 0 85 (1 54 0 34 0 29 0 h5 0.43

131 0 28 0.34 0. 30 0 19 0 39 0 85 0 27 0.13 0 55 0 47 0 52 0 55 0.51 0 bb 0 32

132 0 24 0. 16 0.40 1.07 0 40 0 10 0.54 0 33 0 42 0.21 1 03 0 52 0.41 0 61 0.25

133 0 15 061 066 0.26 0 13 0 81 0 62 0 62 0 18 0 52 0 82 0 26 0 h.3 0 12 0.36

134 0 28 0 07 012 0.21 0.20 0 24 0 22 0 30 0 23 0 29 0 29 I) 12 0 19 0 lh 0.24

135 0 12 0 29 I) 41 0.48 0 42 0 82 0 47 042 0 69 I) 5b 0 32 0 hi 0 b2 0 49 0 52

136 0.48 0 38 0 32 0 22 0 12 0 6 3 0 18 043 0 61 0 37 1.39 0 32 0 61 0 95 045

137 0.04 0 69 0.52 0 54 0 41 0 36 0 58 0 48 0 34 0 47 0 87 0 71 0 70 0 2b 0.31

138 0 15 0 75 0.50 0.12 0 27 0 10 0 52 0 58 0 07 0 37 1.02 0 45 0 54 0 54 0 4b

139 0 55 0.73 0 58 0 39 0 41 0 49 0 47 0 43 0 24 0 45 0.73 0 28 0 14 042 0.08

140 0.15 0 08 0 17 0.18 0 21 0 23 0 25 0 3 3 0 25 0 30 0 32 0 lb 0 10 0 19 0.43

141 0.54 0 51 0.14 0.63 0 73 0 81 0 39 1 1 1 I) 52 1 31 0 hi) 0 14 0 37 1.47 0 7b

142 0.66 1.00 0.68 0 65 0 79 I) 62 0.97 2 88 I) 17 5 31 1 12 1) 10 1 54 0 99 0.68

143 1.04 1.55 1 1)3 1 00 0.71 0 82 0 85 1 12 0 4.3 3 28 0 88 0 40 1 47 0 90 115

144 0 30 0.72 047 0 64 0.50 0 42 0 29 0 21 0 21 0 15 0 74 0 43 0 19 0 18 0 30

145 0,47 0 52 0 3 5 0 10 I) 17 0 09 0 2.3 0 17 0.32 0 29 0 51 0 31 0 2b 0 15 0 41

146 0 17 0.05 0 15 0 12 0 32 0 1.3 0 48 0 30 0 27 0 40 0 27 0 23 I) 29 0.17 0 2b

147 0 17 0.55 0.39 0 60 0 46 0 90 0 16 0 37 0 33 0 74 0 41 0 85 I) hb 1 01 0 32

148 0 22 0 92 0.51 0 39 0 14 0 56 0 69 042 0 5h I) 2 3 0 86 0 42 1 17 0 15 0 45

149 0 22 0 69 0 40 0 34 0 49 0 64 0 56 0 56 0.22 0 1 1 0 79 0 49 0 44 0 31 0 38

150 0 37 0 29 0.29 0.35 0 22 0 26 0.34 0 45 0 29 0 29 0 bb 0 22 0 ,34
11 Oh 0.08

151 0 30 0 30 0.50 0 30 047 0.24 0 29 0 18 0 2b 0 17 I) 50 0 30 0 30 0 31 0 59

152 0.22 0.14 0 36 0 3 1 0 45 0 51 0 69 0 56 0 47 0 52 I) 7b 0.14 0 17 0 41 I) 5b

153 I) 52 0 36 0.30 0.42 0 47 11 67 0 57 1 12 0 44 1 18 0 9b 0.47 1 12 0.54 0 45

154 0. 56 0.79 0.74 I) 16 0 54 I) 27 0.55 1 75 0 62 1 80 0.51 0.22 0 81 0.87 0 52

155 0 10 0 64 0 47 0 15 0 28 0 39 0 47 1 37 0 45 1 41 0 36 0 19 0 59 0 57 0 42

156 0 67 0 46 0 51 0 62 0 46 0 26 I) 29 1 04 1) 3h 0 86 0 lh 0 48 0 53 0 34 0 58

157 0.39 0.35 0 21 0 28 0 35 0 05 0 08 0 19 I) 40 0 48 0 30 0 30 0 19 0 18 0 3b

158 0 20 0 40 0 49 0.30 0 36 0 1 1 1) 24 0 34 0 48 0 48 0 2b 0 25 0 22 0 18 0 51

159 0.11 0 6 1 1 0 3 0 52 0 20 0 2 b 0 30 0 16 0 34 0 23 0 2 3 0 42 0 49 0 61 0 36

160 0.12 0 88 0 69 0 29 0 28 0 40 0 43 0 47 0 58 0 27 0 31 0 44 0 7b 0.55 0 54

161 0.23 0 30 0.41 0 20 0 58 0 21 0 33 0 22 0 25 0 76 0 75 0 91 0 54 0 30 I) 14

162 0.15 0.44 0.6.3 0.38 0 30 042 0 14 0 15 0 46 0 28 0 7.3 0 32 0.42 0 47 0.37

163 0 60 0.48 0 77 0 45 0 38 0 47 0 44 0 54 0 44 I! 58 0 71 0 12 0.71 0 47 0 27

164 0 40 1 11 0 49 0 39 0 51 0 40 0 47 0 64 0 54 0 68 0 61 0 23 0 45 0 15 0.47

165 0 64 1) 29 0 59 0 32 047 0 57 0 21 0 8 5 0 44 1 05 0 62 0 3 2 0 37 0 20 0.62

166 0 35 0 55 0.50 0.12 0 16 0.52 0 56 I) 71 0 ,52 1 19 1.14 0.48 0 32 0.3b 0 44

167 0 19 1 28 0.58 0 26 0 7b 0 21 041 2 58 0 19 2 50 0 72 0 15 0 75 0 94 044

168 0.63 0 78 0 96 0 59 0 55 0 12 0 37 7 77 0 06 2 45 0.92 0 27 1.04 1 04 0 69

169 1.41 0 95 1.03 0.38 0 87 0 87 0 95 1 14 0 45 4 43 0.89 1.31 2 30 1 01 1 58

170 0 34 0.33 0 84 I) 5b 0 32 0 70 0.54 0 24 0.37 0 51 0.63 0.19 0.59 0 19 0 40

171 0 29 0.74 0 38 0.21 0 35 0 12 0 65 0 53 0 63 0 26 0.84 046 0.25 074 0.16

172 0 22 0 73 0 23 I) 48 0 26 0 78 0 94 0 64 I) 17 0 27 0.72 0 35 0 48 0 88 0 41

173 0.16 0 86 0.25 0 24 0 52 0.54 0.97 0 21 0 46 0 51 0 59 080 0 14 0.30 0 24

174 0 57 0 u 0.67 0 48 0 66 0 60 0.32 0.55 0 34 0 46 0 59 0 17 0 63 061 0.36

175 0 67 0 34 0 57 0.32 0 21 1 10 0.37 0 48 0 50 0.74 099 0 53 0 24 0.58 0 39

176 0.36 0 34 0.38 0.29 0 28 0 86 0.29 0.72 0 36 0 65 0 91 0 40 0 55 0.65 0.39

177 0 4.3 0.18 0 51 0.28 0 33 0.32 0.30 0 54 0 39 0 64 0.34 0 36 0 38 1 17 0.67

178 0 51 0 34 0 59 0.49 0 32 0 87 0.32 0.91 0 31 0 9 1 0.32 0.28 0.38 0.62 0.27

179 0 36 0.13 0.29 0 71 0 83 1 25 0.52 0 70 0 35 1.00 0 65 071 0 57 060 0.42

180 0 39 0 92 098 0.54 0.41 0 64 0.39 1 54 0 27 1 68 0 67 0 74 0.48 1 07 0.53

181 0.60 I) 86 0.70 0 57 1) 46 046 0.71 2.89 0 29 2.77 0 71 047 1.24 1 14 0 75

182 0 98 1.06 0.89 0.94 0 72 0 61 0.75 3 31 0 33 3 44 099 0.36 1 h4 1 15 0.95

Average 0.39 0.59 0.48 0.40 0.42 0.44 0.47 0.72 0.38 0.74 0.72 0.39 0.49 0.43 0.42

SD 0 23 0 3.3 0 30 0.23 0 18 0 28 0.25 0.77 0 18 0 SI 0.49 0.25 0 37 0 10 0 23



Delia Es of each sample

13S

IDS

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

13

19

20

21

22

23

24

25

26

27

28

29

30

31

32

3.1

34

15

16

17

38

39

40

41

42

4.1

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

0 48 0 73 0 17 0 15 0 14 0 32 0 24 0 46 0 25 0 24 0 81 0 42 0 24 0 21 0 22

0 37 0 61 0 21 0 17 072 0 50 0 31 I) 14 0 52 0 11 0 44 0 41 0 08 0 18 0 20

0 20 0 44 0 25 0 46 0 60 067 1.11 I) 31 0 39 0 27 0 24 0 24 0.15 0 31 0 40

0 43 0 57 0 59 0 36 0 25 0 45 1 04 0 65 0 88 0 46 0 59 0 56 0 65 0 45 0 52

0 67 1 02 0 17 0 66 0 67 0 68 1.07 1 09 0 98 0 40 087 0 73 0 63 0 hh 0 75

0 21 0 20 0 13 0 14 0 21 0 57 0.38 0.80 0 78 0 77 0 24 0 43 0 18 0 41 0 69

0 03 0 24 0 27 0 23 0 IS 0 16 0 30 0 21 0 24 0 32 0.18 0 30 0 17 0 19 0 27

0 28 0 31 0 50 0 54 0 68 0 41 1 25 0 19 0 67 0 34 0 25 1 03 0 79 0 23 0 74

0 40 0 44 0 28 0 87 1.05 2 66 1.21 1 67 0 86 1 02 0 68 1 48 047 1 10 0 88

0 22 1 08 0 58 0 40 1 21 0 71 0 97 0 58 1 84 0 98 0 42 1 47 0 lh 0 89 049

0 26 0 67 0 24 0 62 0 60 0 59 0.24 0 85 0 23 0 58 0 h8 0 57 0 bO 0 39 0.38

0 34 0 57 0 47 0 46 0 22 0 70 0 91 0 52 1 69 067 0 53 0 64 0 83 0 b5 0.49

0 67 0 99 0 53 1 05 0 58 0 84 0 91 0.28 1 13 0 57 0 71 0 67 0 81 0 70 0 69

0 61 0 69 0 19 0 39 0 39 073 0 38 0 31 0 3D 0 40 0 23 0.18 0 79 0 55 0 23

0 48 0 65 0 19 0 50 I) 29 0 49 0.24 0 30 0 lh 0 54 0 34 0 49 0 54 0 29 0 52

0 34 0 25 0 46 0 21 0 29 0 49 0.40 0 20 0.19 0 47 0 2 3 0 50 0 46 0 19 0 6h

0.46 043 0 22 0 29 0 27 0 30 0 37 0.65 0 2h 0 3 5 0 29 0 16 0 26 0 2b 0 37

0 25 0 15 0 17 0 12 0 26 0 15 0 22 0 19 0 14 0 50 0 20 0 33 0 22 0 31 0 33

0 18 0 06 0 22 0.20 0 17 0 08 0 23 0 16 0 15 0 35 0.19 0 31 0 29 0 22 0 33

0 17 0 15 0 21 0 18 0 21 0 10 0 2b 0 12 0. 20 0 44 0 33 0 57 0 20 0 25 0 28

0 07 0 08 0 07 0 18 0 18 0 11 0.26 0 23 0 07 0 27 0.23 0 23 0 21 0 19 0 25

0 10 0 11 0 31 0 19 0 22 0 08 0 17 0 22 0 17 0 58 021 0 23 0 28 0 25 040

0 25 0 08 0 17 009 0 24 0 19 025 0 28 0 18 0 29 0 28 0 24 0 15 0 20 0 40

0 20 0 03 0 07 0 06 0 17 0 16 0.13 0 17 0 19 0 57 0 17 I) 25 I) 18 0 21 0 34

0 20 0 10 0 13 0 17 0 21 0 1(1 0 27 0 18 0 30 0 35 0 3 3 0 IS 0 11 0 13 0 28

0 21 0 18 0 12 0 19 0 08 0 11 0 18 0 28 0 14 0 25 0 28 0 21 0 50 0.2 3 0.51

047 0 84 0 27 0 06 0 26 0 51 0 27 0 22 0 35 (1 28 0 h4 0 28 0 39 0 28 0 49

0 62 0 72 0 06 0 37 0 19 0 lh 0 30 0 15 0 52 0 75 0 7b 0 48 I) 50 0 29 065

0 57 0 71 0 24 0 20 0 bb 0 22 0 76 0 32 0 47 0 57 0 h4 0 56 0 47 0 42 0 63

I) 78 0 8 3 0 10 0 25 0 34 0 5h 0 31 0 16 0 b4 0 29 0 50 0 31 0 72 0 72 0 48

0 62 0 40 0 17 0 70 0 28 0 52 0 25 0 28 0 15 0 5b 0 h8 0 60 0 54 0 31 0.36

0 77 0 60 0 16 0 27 0 17 1 lh 0 21 0 14 0 27 0 53 0 36 0 47 0 72 0 53 0 4.3

0 56 0 65 0 25 0 40 0 25 0 37 0 27 0 34 0 21 0 27 0 47 0 47 0 62 0 40 0.36

0 38 0 44 0 21 0 15 0 13 0 56 0 17 0 2b 0 10 0 49 0 5 5 0 4 3 0 45 0 37 0 44

0 51 0 54 0 15 0 40 0 35 0 65 0 21 0 22 0 2b 0 29 0 55 0 30 0 56 0.22 0.38

0 37 0 27 0 09 0 11 0 26 0 26 0 23 0 28 0 22 0 2 3 0 42 0 38 0 28 0 25 0 36

0 35 0 28 0 08 0 24 0 IS 0 12 0 24 0 16 0 15 0 29 0 26 0 24 0 47 0 48 0.46

0 21 0 2b 0 25 0 23 0 17 0 18 0 18 0 17 0 11 0 38 0 31 0 47 0 42 0 2b 0 40

0 1 1 0 20 0.14 0 08 0 IS 0 22 0 14 0 28 0 20 0 17 0 27 0 3 5 0 51 0 31 0 55

0.37 0 57 0 25 0 25 0 92 0 58 0 35 0 16 0 46 0 23 0 50 0 28 0 26 0 41 0 28

0 25 0 44 0 64 0 30 1 00 0 78 0.34 0 35 o 28 0 48 0 2b 0 16 0 14 0 26 0 15

0 26 0 37 0 15 0 35 0 61 0 48 0.73 020 0 51 0 38 0 25 0 42 0 42 0 31 0 29

0 43 0 bS 0 42 0 60 0 3b 0 71 0.85 0 27 0 42 0 51 0 56 0 16 0 77 0 82 0.45

0 82 0 55 0 26 0 94 0 38 0 76 0 16 0.32 0 59 0 52 0 20 0 39 112 0.24 0 54

0 71 0 64 0 1.3 0 27 0 44 1 06 0.32 0 28 0 48 0 38 0 20 0 45 0 63 0 53 049

0 54 0 72 0 21 0 74 0 29 0 67 0 36 0 37 0 43 0 29 0 47 0 43 0 44 0 38 0 47

0 39 0 50 0.16 0 3b 0 25 0 63 0.31 0 29 0 37 0 3b 0.32 0 32 0 52 0 30 0.49

0 42 0 h8 0 27 0 53 0 38 0b7 0 17 0.19 0 41 0 29 0 43 0 27 0 3b 0 28 0 29

0 45 0 39 0 13 0 44 0 2b 0 35 0.32 0 28 0 27 0 37 0.32 0 35 0.31 0 59 0 58

0 40 0 49 0.19 0 31 0 25 0 15 0 29 0 16 0 18 0.25 0 37 0 32 0 43 0 73 0 35

0 22 0 20 0 12 0.12 0 18 044 0.22 0 20 0 27 0 33 022 0 25 0 40 0 55 0.39

0 11 0 18 0 10 0 22 0.11 0 09 0 41 0 21 o 20 0 17 0.31 0 33 0 27 0 26 0 39

0 39 0 b0 0 26 0 49 0 47 0 48 0 8h 0 58 0 41 0 54 0 34 0 55 0 73 0 51 0 44

0 22 1 lb 0 lb 0.52 0 19 0 70 0 35 063 0 92 0 98 0 32 0 52 0 45 0 28 1.41

0 43 0 92 0 12 0 88 0 4b 1 44 0 16 096 1 13 0 75 0.76 0 59 0 44 I) 30 0.65

0 98 0 97 0 12 0 97 1 27 0 58 0 16 0 36 1 07 0 43 0.22 0 31 0 37 1 59 0 47

1 32 0 51 0 15 1.04 0 88 0 2b 1 08 0 58 0 53 0.10 0 11 0 21 1) 24 0 15 0 35

0 76 0 49 0.30 0 08 0 91 0 74 0.80 0 51 0 22 007 0.15 0 28 0 30 0 13 0 05

0 19 0 69 043 I) 25 0 22 0 15 0 77 0 12 0 19 0 22 0 25 0 16 0 13 0 09 0 13

0 35 0 48 0 10 0 30 0 09 0 38 0 4h 0 10 0 37 0 45 0 30 Oil 0 51 0 13 0 24



!3'>

61 0 37 0 48 0 25 0 31 0 25 0 38 0 44 0.30 0.18 0 23 0 19 0 12 0 21 0 02 0 28

62 0 30 0.30 0 15 0 12 0.14 0.14 0 53 0.07 0 42 0 09 0.20 0 24 0 19 0 17 0 57

63 0.21 0.27 0 08 0 13 0 07 0.12 0 28 0.22 0 47 0 18 0 07 0.11 0 17 0 26 0 32

64 0 45 0 1 1 0 08 0.24 0.11 0 25 0 10 0 13 0 26 008 0 34 0 21 0 07 0 15 0 49

65 0.11 0.05 0 12 0 31 0.09 0 26 0 28 0.19 0 20 0 19 0.12 0 39 0 17 0 15 0 39

66 048 Oil 0 32 0 37 0.77 0.32 0.42 0.70 047 0 28 0 28 0 41 0 18 0 14 0 hi

67 0 30 0 34 0 82 0 38 0.54 0.60 1.01 0 33 0 73 0 67 0 74 0 79 0 40 0 33 0 42

68 0.31 0.60 0 45 0.20 068 0.48 0 78 0.56 1 08 0 69 0 33 0 31 0 76 0 37 0 56

69 0.47 0 63 0 26 0 60 1 00 0 54 0.62 0 20 060 0.41 0.26 0 33 0 80 0 59 0 h2

70 0.64 0 49 0 30 0 11 0.81 0 44 0 44 0.56 0 41 0 27 0 17 0 45 0 59 0 74 0 82

71 0 54 0 49 0 29 0.19 0 40 0.57 0 22 047 0 56 0 28 0 14 0 bh 0 28 0.33 0 74

72 0 3 3 047 0 13 0 25 0 42 0 42 0 56 0 22 0 12 I) 32 0 23 0 18 0 82 0 19 0 53

73 0 52 0.16 0 43 0 38 0.26 0 54 0 15 0.23 0 37 0.34 0 30 0 32 0 .31 0 31 0 13

74 0 17 0 40 0 26 0 .36 0 28 0 28 0 17 0.19 0 51 0 21 0 30 0.28 0 39 0 24 0 2b

75 0 59 0.50 I) 29 0 59 031 0 11 0 12 0.03 0 28 0 14 0 64 0 65 0 17 0 15 0 48

76 0 29 0 28 0 12 0 32 0 26 0 12 0 10 0 17 0 38 0 28 0 13 0 43 0 32 0 21 0 24

77 0 49 0.37 0 21 0 31 0.16 0 16 0 30 0 21 0 36 0.34 0 15 0 25 0.31 0 " T 0 42

78 0 40 0 27 0 26 0 15 0 08 0 06 0 20 0 21 0 29 0.10 0 19 0 5b 0 30 0 17 0 34

79 0 42 0 57 0 49 0 71 0 54 0 75 0 37 0 57 11 b-4 0 56 0 65 0 50 0 15 0 50 0 48

80 0 48 043 0 63 0 19 0.76 0 74 0 86 0 16 0 43 0 67 0 24 0 54 0 57 I) 24 0 55

81 0 21 0 80 0 59 0 25 0.71 0 32 0 20 0 20 0 60 0 12 0 52 0 94 0 bl 0 14 0 80

82 0 34 0.48 I) 05 0 11 0 27 0 7 3 0 68 0 3.3 0 13 0 6 1 0.27 0 46 0 52 0 44 0 97

83 0 52 0 .34 0 59 0 74 0 58 0 44 1) 80 0 40 0 .38
I) 44 0 41 0 b7 I) 89 0 29 I) 64

84 0 77 0.51 0 9 1 0 22 0 55 1.05 0 45 0 87 0 h8 0 52 0 12 0 40 I) 33 0 61 0 49

85 0 72 0.48 0 77 0 48 0 86 0 51 0 45 0 48 0 60 0 54 0 59 0 99 0 bS 0 34 1 00

86 0 71 0.67 0 54 0 41 0 59 0 71 1 13 0 34 0 70 0 64 0 43 0 58 044 0 51 0.51

87 0 52 0.49 0 .37 0 61 0.73 0 81 1 17 0 80 0 52 085 0 39 1 19 0 69 0 79 I) 69

88 0 66 0 65 0 58 0 66 0 46 0 27 0 23 0 72 1 64 I) 79 0 65 0 52 0 4b 0 50 0 83

89 0 57 0 69 0 64 0 91 0 27 0 46 0 3 3 0 55 1 19 0 81 0 6.3 0 39 0 76 0 71 0 94

90 0.28 0.62 0 56 0 27 0 33 0 59 0 17 0 20 1 49 0 87 0 79 0.64 0 96 0 66 1 04

91 0.81 0.76 0 86 0 9 1 0 32 0 77 0 75 0 58 1 6.3 0 46 0 94 1 03 0.95 0 83 1 28

92 0 42 0 5 3 0 54 0 48 0 62 0 51 0 h7 0 55 0 32 0 38 0 50 0 56 0 48 I) 14 0 73

93 0 30 0 61 0 .37 0 27 0 99 0 71 0 46 0 31 0 42 0 11 0 32 0 40 0 42 0 10 0 19

94 041 0 65 0 14 0 IS 0 83 0 69 0 80 0.51 0 45 0 48 0 51 0 49 I) bl) 0 27 0 50

95 0,30 0 49 0 25 0.35 0 51 0 98 0.92 0 26 0 49 0 37 0 22 0 71 1) lb 0 26 0 11

96 0 55 0 31 0.34 I) II 1 36 0 96 0 49 1 1 1 0 94 0 59 0 33 0 50 0 87 0.30 0.52

97 0,42 0 16 0 12 I) 29 0 26 0 73 0 62 1 10 0 30 I) 37 0 06 0 81 0 10 055 0 27

98 0 73 0 76 1 38 0 .38 0 67 1 35 0 hi! 0.44 0 67 0 20 0 42 1 21 0 50 0 75 0 87

99 0.55 0 80 0 57 0 41 0.30 0 bl 0 69 0 70 0 59 I) 60 0 90 0 57 0 50 0 76 0 9 5

100 0 82 0 60 0 41 I) 85 0 91 2 31 1 30 1 84 0 49 1 24 0 89 0 64 0 68 0.79 0 37

101 0.97 0 57 I) 77 0 67 0.25 I) 18 0 h3 0 46 1 05 077 0 88 0 99 0 69 0 92 0 84

102 068 0.64 0 46 0 54 0 28 0 37 0 78 0 46 0 92 0 79 1 11 0 58 0 72 0 84 0 76

103 0 41 0.32 0.49 0 72 0 22 0 b7 0 .54 042 1 15 091 0 60 0 h5 0 89 0.70 0 83

104 0 70 0.97 1 10 1 33 0.43 1 12 0 65 0 76 1 41 0 70 0 98 1 07 1 04 1 02 0.97

105 0 28 0 27 0 84 0 18 0.21 0 53 0.71 0 50 0 11 0 58 0 37 0 71 0.31 0.58 0.22

106 0 16 0 39 0 36 0 38 097 0 73 0.21 0 46 0 58 0 45 0 21 0 08 0 23 043 0.54

107 0 16 060 0.17 0 52 0 54 0.65 0 26 042 0 60 0 22 0 53 0 50 0 64 0.32 0 29

108 061 0.14 0 84 0.53 0.59 0 17 1 07 0.27 0.77 0.16 0.27 0 59 0.26 1 30 0 60

109 0.65 0.48 0.13 0 23 0.72 049 0 37 0.27 0 50 0 28 0 51 0 54 I) 41 0 38 0 69

110 0 37 040 0 75 043 0 40 0.86 0.73 0 51 0 39 075 0 42 0 55 0 53 0 34 0 65

111 0 63 0.45 1 53 1) 31 0 99 1 34 0 45 0 50 0 45 0 39 0.32 0 80 086 0 62 0 85

112 0 28 0.16 0 33 0 28 0 56 0 54 0.3.3 0 56 0 70 0.25 0.38 0 16 0.42 0 25 0.25

113 0 28 0.49 0 35 0.13 0.35 0 66 0.24 0.15 0 31 0.15 0 29 0 30 0 24 0 14 0 22

114 044 0 19 0.58 0 52 0.86 0 60 1.10 0 54 0 65 0 14 0 52 0.69 0.56 0 87 0 82

115 0.22 0.42 098 0 12 0 9] 0 52 117 1 42 1 54 0.98 1.38 1.04 1 39 0 65 1 17

116 0 31 0.18 0 60 0 58 040 0.47 0 51 0 29 1 22 0 32 0 61 0.3 5 0 74 0 57 0 65

117 0 26 0.58 0.78 1.13 0.43 0 58 0 66 0.32 1.15 097 0 76 0 93 0 92 1 20 1 17

118 0 31 0.59 0.26 033 0.34 0.55 0 29 0 39 0 28 0 35 049 0 30 0.66 0 38 0 31

119 0 32 0.30 0 18 0 28 0.16 049 0.39 0 44 0 44 0 29 040 0 52 0 72 0 35 0 31

120 0 24 0 54 0 22 0 16 0.39 0 42 0 43 0 43 0 21 0 32 0 28 042 0 84 0 40 0 28

121 0.42 0 56 041 0.51 0.61 0 52 0 65 0 33 1 08 0 54 0 91 0 28 1 58 0.66 0 11

122 0 09 0.17 0 21 0 18 0.25 0 21 0 27 0 21 0 27 0 17 0.19 0 lb 0 24 0 14 0 21

123 0 37 0.19 0 19 0 19 0.34 0 12 0.32 0 24 0.29 0 24 0 24 0 .53 0 23 0 23 0 20



140

124 0 49 0.17 0 29 0 17 0 42 0 26 0 45 0 11 0 35 0 31 0 34 0.16 0 41 0 24 0 12

125 0 26 0 21 0 15 0 17 0 23 0 42 0 12 0 08 0.26 0 25 0 15 0 26 0 15 0 09 0 44

126 0 30 0 29 0 35 0 18 0 39 0.23 0 53 0 10 0 40 0 12 0 15 0 40 040 I) 08 0 47

127 0 40 0 34 0 79 0 26 0 67 067 060 0 26 0 58 0 24 0 53 0 35 0 35 0 24 0 46

128 0 28 0 33 0 74 0 32 0 45 0 51 0 90 0 62 083 0 4b 0.79 0 73 0 16 0 42 0 h5

129 0 15 0 38 0 18 0 16 0 24 0 20 0 29 0 10 0 33 0 23 0 22 0 19 0.52 0 20 0 19

130 0 41 0 31 0 65 0 54 063 0 54 0 61 0 35 0 53 0 19 0 38 0 35 0 63 0 20 0 72

131 0 45 0 34 0 70 0 68 0 67 043 0 86 0 62 0 54 0 19 0 21 006 0 62 0 73 0 54

132 0.20 0 43 0 51 0 21 0 76 112 0 73 0 29 0 52 0 49 0 43 0 49 0.37 0 88 o 71

131 0 66 0 31 0 65 0 21 0 30 0.71 0 62 0 54 0 49 0 63 0 48 0 23 0 29 0 60 0 63

114 0 12 0 24 0 19 0 16 0 24 0 20 0.31 0 14 0 25 0 11 0 19 0 21 0 15 0 12 0 18

115 0 18 0 37 0 47 0 66 0 56 0 57 0 77 0 64 0 22 0 26 0 43 0 70 0 54 045 0 2h

156 0 24 0 39 0 69 0 31 1 09 0 88 0 70 0 68 0 66 0 40 0 20 0 42 0.76 0.81 0 77

137 0 44 0 59 1 00 0 41 0 82 0 80 0 32 0 34 0 65 0 42 0 5b 0.69 0 41 0 67 0 35

138 0 87 0 41 0 21 0 27 0 65 0 79 0 41 0 66 0 56 0 61 0 64 0 63 0 59 0 44 0 38

139 0 42 0 53 0 53 0 81 0 69 0 85 0.38 0 64 0.40 0 55 0 31 0 21 0 15 0 32 0 31

140 0 23 0 22 0 20 009 0 24 0 21 0 35 0 23 0 33 0 14 0 24 0 17 0 32 0 20 0 34

141 0 40 0 35 0 80 0 55 0 27 0 42 1 04 0 59 0 h8 0 35 0 57 0 25 0 30 0 50 0 74

142 0 52 0 66 0 66 1 08 0 57 0 55 0 70 0 78 1 88 0 50 0 811 0 65 0 99 1 12 0 88

143 0 55 1 01 0 68 1.16 081 0 91 0 55 0 64 1 3b 0 5b 1 21 0 84 0 94 0 87 0 87

144 0 28 0.37 0 13 0 2.3 0 37 0 37 0 19 0 29 0 34 0 47 0 47 0 47 042 0 37 0 58

145 0 65 0 39 0 31 0 42 0 32 0 42 0 15 0 21 0 31 0 40 0 53 0 20 0.21 0 18 I) 4 7

146 0 14 019 0 18 o 1 1 0 36 0 21 0 26 0 14 0 24 0 2 3 0 09 0 21 0 34 0 12 0 24

147 0 39 0 50 0 42 0 41 0 63 0 50 1 09 0 45 0 98 0 46 0 48 0 lh 0 08 0 90 0 55

148 0 36 0 43 0 35 0 39 0 91 0 81 0 42 0 82 0 75 0 67 0 50 0 45 0 39 0 4 1 0 2b

149 0 41 0 44 0 54 0 30 0 49 0 76 017 0 58 0 3b 0 20 0 41 0 40 0 53 0.28 0 50

150 0 63 0 46 0 3 5 0 28 0 28 0 30 0 31 0.31 0 42 0 34 0 62 0 19 0 22 0 15 0 12

151 0 45 0 34 0 30 0 17 0 21 0 37 0 13 0 23 0 27 0 38 0 21 0 28 0 29 0 09 0 43

152 0 24 0 27 0 38 0 2.3 0 58 0 51 0 46 0.28 0 48 0 14 0 27 0 35 0.72 0 26 0 46

153 0 62 0 48 0 38 0 42 0 17 0 55 0 55 0 61 1 12 0 8 3 0 42 0 59 0.58 0 50 1 44

154 044 I) 64 0 6 3 0 37 0 19 0 84 0 57 I) 61 1 18 0 29 0 70 0 25 0 50 0 35 0 90

155 0 43 0 35 0 59 0 3.5 0 11 0 62 0 33 0 28 0 83 0 07 0 56 0 13 0 57 0 50 0 58

156 0 36 I) 5 5 0 16 0 36 0 17 0 35 0 13 0 22 0 58 0 28 0 44 0 21 0 26 0 15 0 46

157 0 21 0.16 0 37 0 25 0 13 0 16 0 31 0 29 0 19 0 39 0 48 0 17 0.30 0 28 0 27

158 043 0 28 0 26 0 38 0 10 0 45 0 25 0 28 0 23 0 25 0 30 0 17 012 0 56 0 11

159 040 0 40 0 28 0 37 0 2.3 0 06 0.40 0 23 0 57 0 41 0 83 0 27 0 35 0 48 0 56

160 0 43 0 54 0 18 0 25 0 51 0 55 0 67 0 12 I) 28 0 14 0 38 0 30 0 28 0 42 0 40

161 0 48 0.59 0 39 0 38 0 24 0 51 0 7.3 0 35 0 27 0 28 0 37 0 27 0.24 0 52 1 02

162 0 34 0 57 0 35 0 28 0 36 0 23 0 15 0 50 0 21 0 40 0 45 0 53 (1 4 3 0 58 0 51

163 0 43 0 66 0 38 1.03 0 87 0 32 0 76 0 61 0 40 0 24 0 80 0 90 0.38 0 85 0 87

164 0.51 0 19 0 47 0 28 0 17 0 39 0.75 0 25 I) 10 0 46 0 34 0 74 0 33 0 82 0 82

165 0.22 087 0 28 0 34 0 29 1 04 0 67 0 52 0 50 0 42 0 40 o 1 1 0.91 0 51 0 99

166 0 54 0 50 0 53 0 16 0 63 0 43 0 26 0 72 1 16 0 24 0 50 0 29 0.46 042 1 05

167 0.22 0 53 0.33 0 50 0 32 0 26 0 10 0 24 1 43 0 09 0 63 007 1 13 0 56 1 37

168 0.28 0 52 0 46 0 47 0.30 0 52 0.51 0 29 1 35 0 51 0 55 0 16 0 72 0 XI 0.70

169 0 67 1 16 0 81 1 31 0 79 1 25 1.01 0 65 1 60 1 26 1.51 1 10 1 38 1 70 1 39

170 0 32 061 0 70 0.19 0 88 0 67 081 0 60 0 44 0 16 040 0 34 0.32 0 30 0 64

171 060 0 34 0 43 0 25 0 81 0.60 0 45 0 55 060 0 53 0 57 0.18 0 17 0 72 0 55

172 0 93 0 45 I) 811 0 43 082 066 0 48 0 36 0 59 0 75 0 97 048 0 55 0 46 0 43

173 0 13 0 42 0 52 0 93 1 23 0 86 045 0 23 065 0 16 0 17 041 0 58 0 63 0 88

174 0 43 0.41 0 36 0.64 0 58 047 0 42 0 18 0 58 0 22 062 0.69 0 55 0 50 0 58

175 0 16 0 15 1 11 0.21 0 57 0 55 0 71 0 72 0 66 0 63 041 044 0 27 0.10 0 77

176 0 52 0 41 0 99 0 26 047 0 44 1 06 089 0 94 0.68 0 61 0.43 0 37 0 57 0 98

177 0 38 0 47 0 31 0 50 0.36 0.35 0 49 0 20 0 59 0 77 0 56 0 59 0 35 0 46 0 b5

178 0 16 0 13 0 80 0.63 062 0.57 0.82 0 53 0 43 0.26 0 56 0 59 0 40 0.84 0 81

179 0 30 0 43 0 43 0 21 0 88 0 37 1 26 094 1 14 085 0.30 0 34 0 59 0 35 0 56

180 0 24 0 29 0 99 0 34 0 59 0 20 0 48 0.16 1 45 0 52 0 22 041 0.71 0 50 1 40

181 0.47 0 28 0 70 0 31 0 72 0.24 0 86 0 50 1 62 0 bh 1 27 1 25 1.25 0 72 1 06

182 0 50 I) 64 0 96 1 H 0 30 0.95 0 81 0 83 1.60 0.83 0 78 1 16 1 19 1 09 1 14

Average 0.41 0.46 0.40 0.41 0.46 0.53 0.50 0.41 0.58 0.42 0.44 0.46 0.49 0.44 0.55

3D 0 20 0 23 0 27 0 26 0 28 0.35 0 30 0 28 0 41 1) 23 0 25 0 27 0 27 0 28 0 29
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Appendix H



original 30 min after

ID#

NUM L* a* b* C* h
L* a* b* C*

h
AC* AE

1 4201 -24.72 -61 .69 66.46 248.16 42.08 -24.97 -61.59 6o.4o
24'

93 0.00 0.28

7
49 38 82.49 10.58 83.16 7.31 49.34 82.56 10.45 83.22 "21 0.06 0.15

3 87.00 10.27 105.69 106.18 84.45 86.90 1048 105.20 105.-2 84.31 0.46 0.54

4 17.26 28.88 -56.94 63.84 296.89 17.17 29.07 -57.17 64.13 296.96 0.29 0.31

5 40.58 -65.34 21.53 68.80 161.76 40.66 -65.59 21.12 68.91 162.15 0.11 0.49

6 53.37 73.54 57.31 9324 37.93 53.32 73.67 56.80 93.03 37.63 0.21 0.53

7 3.92 0.66 -2.24 2.33 286.55 3.92 0.78 -2.32 2.45 288.67 0.12 0.14

8 36.37 20.12 -5342 57.08 290.64 36.45 20.01 -53.49 57 11 290.51 0.03 0.15

9 57.52 -56.97 19.19 60.12 161.38 57.67 -57.01 18.41 59.90 162.10 0.22 0.80

10 62.52 58.16 43.34 72.53 36.69 62.55 58.21 42.05 71,81 35.84 0.72 1.29

11 64.73 10.50 -34.48 36.05 286.94 64.86 10.42 -34.39 35.93 28b 8b 0.12 0.18

12 78.22 30.25 17.84 35.12 30.53 78.29 30.27 16.89 34 bb 29.1b 0.46 0.95

13 66.30 1.74 -4.24 4.58 292.29 66.40 1.82 4.85 5.18 29053 0.60 0.62

14 77.20 -28.53 5.17 28.99 169.73 77.33 -28.46 4.83 28
S"

170.36 0.12 0.37

15 81.82 6.28 -19.71 20.69 287.66 81.85 6.21 -19.65 20.61 287.52 0.08 0.10

16 87.81 -11.29 -1.58 11.40 187.97 87 87 -11.26 -1.82 11.40 189.20 0.00 0.25

17 88.21 14.35 3.99 14.89 15.54 88 25 14.35 3.70 14.82 14.46 0.07 0.29

18 4.12 0.71 -2.20 232 287.97 408 0.88 -2.44 2.60 289.79 0.28 0.30

19 4.00 0.66 -2.28 2.38 286.06 3.99 0.85 2.42 2.57 289.34 0.19 0.24

20 3.95 0.66 -2.36 245 285.51 3.93 0.84 -2.45 2.59 288.93 0.14 0.20

21 4.00 0.69 -2.14 2.25 287.75 4.00 0.92 -2.30 248 291.80 0.23 0.28

22 3.99 0.66 -2.29 2.38 286.22 3.95 0.85 -2.35 2.50 289.79 0.12 0.20

23 4.12 0.71 -2.12 2.23 288.54 4.09 0.89
.7

7-

2.44 291.33 0.21 0.24

24 4.06 062 -2.18
1
1~

285.85 4.02 0.82 -2.32 2.46 289.56 0.19 0.25

25 3.83 0.69 -2.23 2.33 287.31 3.80 0.85 -2.38 2.53 289.55 0.20 0.22

26 96.48 2.08 -5.82 6.18 289.71
9o4"

2.09 -5.77 6.14 289.90 0.04 0.05

27 47.42 -30.88 -59.48 67 02 242 5b 47.52 -31.16 -59.33 0702 242.30 0.00 0.33

28 5378 -35.07 -55 bb 65 79 237.79 5388 -35.2o -55.50 b5.75 237.57 0.04 0.27

29 60.36 -35.48 -50.23 61.50 234.76 60.44 -35b7 -50.05 61.46 234 52 0.04 0.27

30 66.25 -32.85 -44.37 55.20 233.48 6b.36 -32.97 -44 15 55 10 233.25 0.10 0.27

31 72.01 -28.15 -37.94 47 24 233.43 72.09 -28.24 -37 74 47 14 233.19 0.10 0.23

32 7658 -23.12 -3235 39.7b 234.44 7b bb -23.20 -32.17 39.66 234.20 0.10 0.21

33 81.87 -16.99 -25.74 30.84 236.57 81.91 -17.05 -25.59 3075 236.32 0.09 0.17

34 84.52 -13.46 -22.23 25.99 238.80 84.57 -13.49 -22.08 2587 238.57 0.12 0.16

35 87.01 -10.19 -18.87 21 44 241.63 87.03 -10.24 -18.75 21.37 241.36 0.07 0.13

36 89.18 -7.41 -15 91 17.55 245.01 89.23 -7.42 -15.77 17.43 244.80 0.12 0.15

37 91.72 -3.99 -12.38 13.01 252.14 91 "4 4.00 -12.30 12.93 252.00 0.08 0.08

38 93.15 -2.07 -10.38 10.59 258.74 93.15 -2.05 -10.31 10.51 25876 0.08 0.07

39 95.28 0.48 -7.5b 7.58 273.65 95.28 0.48 -7.51 7.52 273 66 0.06 0.05

40 52.28 81.64 1.66 81.66 1.16 52.26 81.70 1.42 81.71 1.00 0.05 0.25

41 5b 45 77.80 -6.43 78.0b 355.2S 56.45 77.83 -6.66 78.12 355.11 0.06 0.23

42 61.57 70.02 -12.02 71.05 350.26 61.58 70.03 -12.28 71.09 350.05 0.04 0.26

43 &b.96 60.75 -14.53 b2.4b 346.54 b7.02 60.65 -1470 62.41 346.37 0.05 0.21

44 72.33 50.61 -14.93 52.7b 343.57 72.35 50.60 -15.03 52.79 34345 0.03 0.10

45 76.71 41.97 -14.44 44.38 341.02 76.78 41.84 -1446 44.27 340.93 0.11 0.15

4rj 82.00 31 26 -12.83 33.79 337.68 82.03 31.19 -12.81 33.72 337.67 0.07 0.08

47 84.49 26.00 -11.85 28.57 335.49 84.53 2591 -11.84 28.49 335.45 0.08 0.10

48 87.06 20.86 -10.71 23 45 332.83 87.06 20.79 -10.70 23.38 332.78 0.07 0.07

49 89.20 16.59 -9.67 19.20 329.77 89.21 16.53 -9.b4 19.14 329.76 0.06 0.07

50 91.89 11.29 -8.39 14.06 323.38 91.90 11.26 -8.34 14.02 32347 0.04 0.06

51 93.27 8.34 -7.b5 11.32 317.4b 93.30 8.31 -7.60 11.27 317.56 0.05 0.07

52 95.31 4.38 -6.55 7.88 303.75 95.27 4.4b -6.56 7.93 304.21 0.05 0.09

1 1;



47>

53 8862 5.87 99.71 99.88 86.63 88.60 5.94 99.15 99.33 86.57 0.55 0.56

54 90.03 1.56 88.73 88.74 88.99 90.03 1.59 88.03 88.05
88.9_

0.69 0.70

55 91.50 -1.37 74.05 74.07 91.06 91.52 -1.38 73.15 73.16 91.08 0.91 0.90

56 92.49 -2.91 58.54 58.61 9284 92.55 -2.93 57.60 57b7 92.92 0.94 0.94

57 93.28 -3.37 4646 46.58 94.15 93.35 -3.35 45.53 45.o5 94.21 0.93 0.93

58 94.20 -3.28 36.69 36.83 95.11 94.25 -3.21 35.80 35.94 95.13 0.89 0.89

59 94.88 -241 24.13 2425 95.69 94.93 -2.32 23.49 23.60 9565 0.65 0.65

60 95.30 -1.70 17.71 17.79 95.47 95.31 -1.61 17.11 17.18 95.38 0.61 0.61

61 95.42 -1.11 13.15 13.20 94.83 95.45 -1.04 12bS 12.72 94.07 0.48 0.48

62 95.63 -0.56 9.20 9.22 93.48 95.66 -0.48 8.78 8.79 93.11 0.43 0.43

63 95.90 0.14 4.63 4.63 88.25 95.95 0.21 4.28 429 87.1b 0.34 0.36

64 96.24 0 91 0.19 0.93 12.09 96.25 0.92 0.15 0.94 9.35 0.01 0.04

65 96.46 1.62 -3.73 4.07 293.53 96.48 1.65 -3 75 4.09 293.72 0.02 0.04

66 8.55 -0.16 -3.71 3.72 267 53 8.64 0.01 -3.89 3.89 270. 1 5 0.17 0.26

67 22.52 -1.85 -3.61 4.06 242.91 22.59 -1.97 -3.78 4.2b 24247 0.20 0.22

68 37.58 -2.06 -2.31 3.09 228 29 37.67 -1.84 -2.85 3.39 237.15 0.30 0.59

69 47.80 -0.19 4.11 411 267.38 47.89 -0.25 4.50 451 266.79 0.40 0.40

70 57.99 0.64 4.21 4.26 278.b8 58.10 0.70 4.56 4.61 278.o7 0.35 0.37

71 66.46 2.19 -4.40 4.92 296.45 66.60 2 22 4ol 5.12 295.75 0.20 0.25

72 75.34 2.74 -5.02 5.72 298.64 75.39 279 -5.35 6.03
297.5"

0.31 0.34

73 79.23 3.18 -6.02 6.81 297 85 79 29 3.24 -6.10 b.90 298.00 0.09 0.12

74 82.78 3.05 -6.02 6.75 29683 82.91 3.10 -6.04 b.79 297lo 0.04 0.14

75 86.47 2.85 -5.24 5.96 298 52 86.50 2.82 -5.38 b.08 297 70 0.12 0.15

76 89.97 2.86 -6.08 6.72 295 19 90.01 2.88 -6.21 6.85 294.87 0.13 0.14

77 91.84 2.69 -6.00 6.57 294 12 91.88 2.73 -6.02 O.bl 294.37 0.04 0.06

78 94.66 2.28 -54b 5.92 292 bb 94.73 2.29 -5.41 5.88 292.96 0.04 0.09

79 2746 50.83 -25.68 5695 33320 27 40 50.90 -25 79
5"

Ob 333.12 0.11 0.14

80 29.24 46.67 -5.80 47.03 35291 29 23 46.80 -6.05 4719 352.63 0.16 0.28

81 49.23 79.63 30.65 85.33 21.05 49 21 79.72 30.41 8532 20.88 0.01 0.26

82 40.36 48.06 33.31 58.48 34.73 40.36 48.30 33.01 58.50 34.35 0.02 0.38

83 69.06 45.80 82.97 94.78 61.10 69.00 46.01 827o 94.70 b0.93 0.08 0.30

84 50.15 -0.20 50.15 50.15 90.23 50.03 -0.08 49 72 4972 90.09 0.43 0.46

85 36 94 -2.48 -2.53 3.54 225e7 37.01 -2.35 -3.05 3.85 232.37 0.31 0.54

86 63.01 -30.99 b749 7427 11467 62.90 -31.08 b7,08 73.93 114.8b 0.34 0.43

87 35.40 -51.32 14.50 53.33 164.22 35.45 -51.38 14.17 53.30 164.58 0.03 0.34

88 37.48 -54.51 -24.36 59.71 204.08 37 54 -54.65 -2445 59 87 204.11 0.16 0.18

89 28.96 -29.5b -32.09 43.b4 227 35 28.97 -29.37 -32.48 43.79 227 88 0.15 0.43

90 30.16 0.45 -62.76 b2.7b 270.41 30.18 0.42 -b2.82 b2.82 270.38 0.06 0.07

91 14.83 10.03 -33.48 3495 286.68 14.05 10 24 -33.80 35.32 286.85 0.37 0.42

92 19.30 33.10 -36.66 49.40 312.08 19.15 33.16 -36.93 49.b3 311.92 0.23 0.31

93 53.12 50.78 -11.97 52.17 346.74 53.25 50.88 -12.03 52.28 346.70 0.11 0.17

94 54 41 46.85 3 23 46.96 3.95 5445 46.83 2.84 40.92 3.46 0.04 0.39

95 40.97 61.33 26.60 66.85 23 44 40.96 61.48 2b25 00.85 23.12 0.00 0.38

96 55.82 42.67 28.07 51.08 33.34 5590 42.57 27.65 50.76 33.00 0.32 0.44

97 50.96 43.90 53.82 b9 45 50.80 50.91 44.00 53.51 09.27 50.57 0.18 0.33

98 73.35 -1.76 50.06 50.09 92.01 73.44 -1.79 49.31 49.34 92.08 0.75 0.76

9Q 45.91 -41.60 38.28 5b. 53 137.38 45.86 -41.75 37.90 56.39 137.76 0.14 0.41

100 53.15 -44.79 13.25 46.71 163.51 53.12 -45.03 12.72 46 79 164.23 0.08 0.58

101 33.84 -56.92 -4 77 57.12 184.79 3391 -57.02 -5.18 57.26 185.19 0.14 0.43

102 52.85 -32.01 -34.18 46.83 226.88 52.88 -32.14 -34.59 4722 227.10 0.39 0.43

103 22.52 4.15 -50.b4 50.81 274.68 22.50 4.37 -50.96 51.14 274.91 0.33 0.39

104 35.93 13.75 -43.14 45.28 287.68 35.96 13.63 -43.23 45.32 287.50 0.04 0.15

105 19.45 19.26 -9.72 21.58 333.21 19.26 19.22 -10.17 21.74 332.11 0.16 0.49

lOo 4653 30.75 -10.03 32.34 341.93 4651 30.70 -10.26 32.37 341.52 0.03 0.24

107 71.84 20.66 -10.05 22.98 334.07 71.90 20.O3 -10.18 23.01 333.73 0.03 0.15

108 24 34 17.38 7.85 19.07 24.32 24.11 17.47 7.49 19.01 23 21 0.06 0.44

109 72 96 lb. 37 0.23 17.52 20.83 73.03 16.41 5.71 17 38 19.19 0.14 0.53



144

1 10 31.54 -5.49 19.00 19.77 106.12 31.32 -5.47 18.49 19.28 106.47 0.49 0.56

ill 58.32 -2.87 26.76 26.91 96.13 58.38 -2.70 26.13 2b.2b 95.90 0.65 0.66

112 79.13 -0.32 12 42 12.42 91.46 79.19 -0.38 11.98 11.98 91.81 0.44 0.45

113 83.05 3.08 -6.18 6.90 296.53 83.14 2.97 -6 24 6.92 29547 0.02 0.15

1 14 23.81 -25.50 2.83 25.66 173.66 23.76 -25.63 2.58 25.76 17424 0.10 0.29

115 47.99 -30.67 7.84 31.66 165.65 48.04 -30.56

"

22 3140 166.70 0.26 0.63

116 72.49 -14.22 0.49 14.23 178.02 72.59 -14.13 0.14 14.13 1"943 0.10 0.37

117 19.83 -18.79 -15.29 24.23 219.13 19.69 -18.68 -15.66 24 37 219.97 0.14 0.41

118 65.99 6.53 -20.80 21.80 287.44 66.11 6.43 -20.90 21.86 287.11 0.06 0.19

119 8.51 0.59 -11.84 11.85 272.85 8.39 0.58 -11.88 11.89 272.7S 0.04 0.13

120 71.91 -1041 -17.10 20.02 238.67 71.87 -10.36 -17.37 20.23 239 20 0.21 0.28

121 47.41 -21.37 -21.22 30.12 224.80 47.43 -21.55 -21.35 30.34 224 "3 0.22 0.22

122 3.73 0.83 -2.40 2.54 289.09 3.74 0.75
7 7

2.39 288.36 0.15 0.15

123 4.10 0.68 -2.67 2.75 284.25 4.16 0.65 -7
7~> 2.80 283 51 0.05 0.08

124 4.80 0.29 -3.32 3.33 274.97 478 0.29 -3.24 3 25 2"5 14 0.08 0.08

125 3.79 0.81 -2.35 2.49 288.97 3.75 0.78 -2.33 24o 288.48 0.03 0.05

126 548 0.37 -3.46 3.48 27609 546 0.50 -342 345 278 33 0.03 0.14

127 9.43 -2.77 -5.33 6.01 242.52 9.31 -2.79 -5.b2 o2S 243.58 0.27 0.31

128 17.37 -6.42 -6.56 9.18 225.64 1741 -6.23 -6.99 9.36 228.27 0.18 0.47

129 3.69 0.79 -2.34 247 288.70 3.63 0.76 -2.32 2.44 288.25 0.03 0.07

130 7.95 -1.17 -4.34 4.50 254.94 7.92 -1.11 4.46 459 25603 0.09 0.14

131 21.56 -6.39 -6.11 8.84 223.70 21.56 -6.21 -6.13 8.73 224.04 0.11 0.18

132 34.23 -9.99 -8 44 13.08 220.18 34.30 -9.99 -8.82 13 33 22145 0.25 0.39

133 43.39 -11.55 -11.63 16.39 225.20 43.53 -11.33 -11 97 1648 226.58 0.09 0.43

f34 3.95 0.83 -2.36 2.50 289.27 3.86 0.82 -2.31 2.45 28955 0.05 0.10

135 12.32 -1.94 4.77 5 16 247 84 12.51 -1.93 4 71 5.09 247 70 0.07 0.20

136 33.07 -5.83 -6.02 8.38 225 90 33.09 -5.91 -6.28 8.63 220.74 0.25 0.27

137 45.67 -7.77 -8.05 11.19 226 02 4571 -781 -8.37 11.45 226.99 0.26 0.32

138 58.71 -6.25 -894 10.91 23504 58.91 -6.04 -9.13 10.95 236.55 0.04 0.35

139 64.79 -640 -10.01 11.88 237 42 64.88 -6.39 -10.23 12.06 237 99 0.18 0.24

140 4.01 0.74 -2.36 2.47 287.34 3.96 0.80 -2.35 2.48 288.76 0.01 0.08

141 16.39 -2.39 -3.94 4.61 238.76 lo42 -2.48 4.36 5.02 240.40 0.41 0.43

142 40.50 -4.62 4.98 6.80 227.17 40.43 4.37 -5.58 7.09 231.92 0.29 0.65

143 56.82 -2.97 -7,01 762 247 0b 56.98 -2.99 -7.19 7.79 24743 0.17 0.24

144 72.10 -1.25 -7.97 807 261.12 7219 -1.32 -8.21 8.32 260.90 0.25 0.27

145 78.85 -0.79 -9.95 9.98 265.49 79.00 -0.79 -9.89 9.92 265.40 0.06 0.16

14b 3.81 0.86 -2.33 2.48 290.19 3.79 0.79 -2.17 2.30 289.95 0.18 0.18

147 20.67 -1.88 -3.91 4 34 244.28 20.70 -1.74 4.03 4.39 24b bl 0.05 0.19

148 44.88 -2 29 -4.75 5.27 244.28 45.05 -2.18 4.99 544 24043 0.17 0.31

149 62.00 -0.37 -5.23 5.24 265.95 0221 -0.30 -5.55 5.56 266.86 0.32 0.39

150 77.98 1.20 -7.52 7.62 279.09 78.17 0.97 -7.37 7.44 277.53 0.18 0.33

151 8443 0.86 -7.28 7.33 276.72 84 52 0.97 -730 7.37 277.55 0.04 0.14

152 8.60 4.38 -6.85 8.13 23742 84S 4.12 -7.07 8.19 239.77 0.06 0.36

153 32.70 -15.37 -11.88 19.43 217.71 32.68 -15.65
-1777 19.85 217.98 0.42 0.44

154 52.15 -11.63 -13.19 17.59 228.59 52.15 -11.84 -13.33 17.83 228.39 0.24 0.25

155 70.19 -6.39 -12.68 14.20 243.25 "0.25 -6.33 -12.71 14.20 243.52 0.00 0.09

156 84.51 -1.52 -9.51 9.63 260.89 84.62 -1.66 -9.63 9.77 260.25 0.14 0.21

157 90.97 0.09 -8.04 8.04 270.61 90.98 0.12 -8.01 8.01 270.83 0.03 0.04

158 93.70 1 04 -6.86 6.93 278.64 93.65 1.08 -6.89 6.97 278.91 0.04 0.07

159 34.75 -2847 4533 53.53 237 87 34.76 -28.65 45.18 53.50 237.61 0.03 0.23

IbO 38.18 63.85 1.52 03.87 1.36 38.12 63.81 1.23 63.82 1.11 0.05 0.30

161 bO.55 6.06 75.b4 7589 85.42 00.55 5.93 7547 75.71 85.51 0.18 0.21

1 62 16.96 20.02 -47.27 51.33 292.95 17.07 19.91 -47.21 51.24 292.86 0.09 0.17

163 38.41 -59.33 18.35 b2.10 162.81 38.57 -59.49 18.18 02.21 163.00 0.11 0.28

lo4 46.98 61.43 45.51 7045 36.54 46.96 61.50 45.18 76.31 36.31 0.14 0.34

165 54.77 9.11 -30.15 31.49 286.81 54.79 9.02 -30.14 31.40 28b.bb 0.03 0.09

Ibb b5.52 -2b.36 5.3b 26.89 168.51 05.59 -2b.45 5.07 2o94 lb9 15 0.05 0.31



1-n

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

66.32 26.38 15.00 30.35

14.66 9.80 -32.90 34.33

35.13 -51.44 1442 5342

39.86 47.77 32.63 57.85

42.56 4.54 -24.21 24.63

51.90 -23.67 5.22 24.24

52.36 20.31 12.09 23.64

19.67 -18.77 -15.93 24.62

19.42 1944 -9.63 21.69

31.38 4.85 19.21 19.81

8.80 0.51 -12.02 12.03

23.79 -25.30 2.94 2547

23.37 16.79 7.74 18.49

22.98 -0.79 -11.45 11.48

31.54 -14.05 0.19 14.05

31.12 7.30 3.73 8.19

29.62

286.60

164.34

34.33

280.61

167.56

30.77

220.31

333.63

104.17

272.43

173.37

24.75

266.04

179.24

27.08

66.41 26.38 14.62 30.16

14.64 10.08 -33.11 34ol

35.16 -51.62 14.00 53.49

39.74 47.71 32.40 57.07

42.59 4.77 -24.45 24 91

51.98 -23.61 4.96 2412

52.32 20.14 11.69 23.29

19.67 -1846 -16.00 24.43

19.32 19.19 -9.86 21 57

31.39 -5.00 19.1b 19.80

8.62 0.52 -11.92 11.94

23.66 -25.2S 2.61 2541

23.13 16.71 7.28 18.22

22.83 -0.75 -11.72 11 74

31.48 -14.19 -0.37 14.19

31.03 7.19 3.22 7.88

28.99

28o.4

lo4.S3

34. IS

281.03

168.13

30.14

220.90

332.79

10462

2"2.50

174.11

23.53

266.36

181.51

24.13

0.19 0.39

0.28 0.35

0.07 0.46

0.18 0.27

0.28 0.33

0.12 0.28

0.35 0.44

0.19 0.32

0.12 0.35

0.01 0.16

0.09 0.21

0.06 0.36

0.27 0.52

0.26 0.31

0.14 0.58

0.31 0.53

30 min after vs Original

Average
AC*

AE

0.19 0.31

Average AE - overprint color excluded

C 0.07 0.19

M 0.06 0.13

Y 0.57 0.58

K 0.19 0.24

Paper 0.04 0.05

Average AE - overprint color only

0.17 0.32
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O riginal 1 hr after

ID#

NUM L* a* b* c* h
L* a* b* c* h

AC*
AE

1 42.01 -24.72 -61.69 6646 248.16 42.10 -25.02 -61.55 66.45 247.88 0.01 0.34

~>
49.38 82.49 10.58 83.16 7.31 49.33 82.57 10.44 83.23 7.21 0.07 0.17

3 87 00 10.27 105.69 106.18 84.45 86.90 1046 105.13 105.65 84.32 0.53 0.60

4 17.26 28.88 -5694 63.84 296.89 17.13 29.19 -5724 04.25 29"02 0.41 0.45

5 40.58 -65.34 21.53 68.80 161.76 40.69 -65 75 21.06 o9 04 10224 0.24 0.63

0 53.37 73.54 5731 9324 37.93 5330 73.71 5o .74 93.02 37.59 0.22 0.60

7 3.92 0.66 -2.24 2.33 286.55 3.90 0.79 -2.31 2.44 288.88 0.11 0.15

8 36.37 20.12 -53.42 57.08 290.64 36.49 19.95 -5347 57 07 2904o 0.01 0.21

9 57.52 -56.97 19.19 60.12 161.38 57.73 -57.06 18.31 59.93 10221 0.19 0.91

10 62.52 58.16 43.34 72.53 36.69 62.57 58.16 41 87 71.67 35 "5 0.86 1.47

11 64.73 10.50 -3448 36.05 286.94 64.88 10.41 -3433

35.8"

286.86 0.18 0.23

12 78.22 30.25 17.84 35.12 30.53 78.31 30.24 16 70 34.55 28.91 0.57 1.14

13 66.30 1 74 4.24 4.58 292.29 6b.4b 1.78 -4 97 5.28 289.72 0.70 0.75

14 77.20 -28.53 5.17 28.99 169.73 "7 35 -28.43 4.63 28.81 170.75 0.18 0.57

15 81.82 6.28 -19.71 20.69
28"

bb 81.84 6.16 -19.59 20.54 287.45 0.15 0.17

16 87.81 -11.29 -1.58 11.40 187.97
8"

89 -11.19 -1.92 11.36 189.73 0.04 0.36

17 88.21 14.35 3.99 14.89 15 54 882b 14.35 3.59 14.79 14.06 0.10 0.40

18 4.12 0.71 -2.20 2.32 287 97 4.09 0.88 -2.40 2.55 290.26 0.23 0.26

19 4.00 0.66 -2.28 2.38 286.06 4.01 0.78 -2.33 2 4b 288.39 0.08 0.13

20 3.95 0.66 -2.36 245 285.51 3.93 0.81 -2 43 2.56 288.48 0.11 0.17

21 4.00 0.69 -2.14 225 287.75 4.01 0.91 -2.33 2.50 291.35 0.25 0.29

77 3.99 0.66 -2.29 2.38 286.22 3.97 0.84 -242 2.56 289.10 0.18 0.22

23 4.12 0.71 -2.12 2.23 288.54 407 0.87 -2.28 2.44 291.00 0.21 0.23

24 4.06 0.62 -2.18

"I
"I-

285.85 4.03 0.82 -2.31 2.45 289.55 0.18 0.24

25 3.83 0.69 -2.23 2.33 287.31 382 0.84 -2.40 2.54 28922 0.21 0.23

26 96.48 2.08 -5.82 6.18 289.71 9o40 2.10 -572 b.10 290.17 0.08 0.10

-)~

4742 -30.88 -59.48 6702 242 5b 47 55 -31 24 -59.27 b7 00 24221 0.02 0.44

28 53.78 -35.07 -55.66 6579 237 "9 53.89 -35.32 -55 41 65.71 237.49 0.08 0.37

29 60.36 -35.48 -5023 61.50 234 "0 60.46 -35.74 -4996 61.43 234.42 0.07 0.39

30 66.25 -32.85 -4437 55.20 23348 66.38 -33.00 -44.05 55.04 233.17 0.16 0.38

31 72.01 -28.15 -37.94 47 24 233.43 72.10 -28.26 -37.62 47.05 23309 0.19 0.35

32 76.58 -23.12 -32.35 39.7b 234.44 7b.bb -2322 -32.07 39.60 234.09 0.16 0.31

33 81.87 -16.99 -25.74 30.84 236.57 81.92 -17.06 -25.49 3067 236.20 0.17 0.26

34 84.52 -13.4o -22.23 25 99 238.80 84.59 -13 48 -21 97
25.77

23847 0.22 0.27

35 87.01 -10.19 -18.87 21.44 241.63 87.03 -10.24 -18.66 21.29 241.24 0.15 0.22

36 89.18 -741 -15.91 17.55 245.01 89 22 -7 44 -1571 17.38 244.67 0.17 0.21

37 91.72 -3.99 -12.38 13.01 252.14 91.72 4.02 -1224 12.89 251.81 0.12 0.14

38 93.15 -2.07 -10.38 10.59 258.74 93.12 -2.05 -1026 10.46 258.68 0.13 0.13

39 95.28 0.48 -7.56 7.58 273.65 95.27 0.49 -7.45 7.47
273.""

0.11 0.11

40 52.28 81.64 1.66 81.66 1.16 52.2b 81.70 1.34 81.72 0.94 0.06 0.33

41 56.45 77.80 -b.43 78 0b 355.28 56.46 77.82 -6.73 78.11 355.05 0.05 0.30

42 61.57 70.02 -12.02 71.05 350.26 61.60 69.99 -1233 71.07 350.01 0.02 0.31

43 66.96 00.75 -14.53 62.46 346.54 67.03 60.61 -14.72 62.37 346.35 0.09 0.25

44 72.33 50.61 -14.93 52.7b 343.57 "2.36 50.57 -15.02 52.75 343.46 0.01 0.10

45 7671 41.97 -14.44 44.38 341.02 76.80 41.79 -1443 44.21 340.96 0.17 0.20

46 82.00 31.26 -12.83 33.79 337.08 82.05 31.15 -12.76 33.66 337.72 0.13 0.14

47 84.49 26.00 -11.85 28.57 33549 84.54 25.89 -11.78 28.45 335.53 0.12 0.14

48 87.06 20.86 -10.71 23.45 332.83 87.06
20.7"

-10.65 23.34 332.86 0.11 0.11

49 89.20 16.59 -9.57 19.20 329.77 89.22 10.52 -9.59 19.10 329.87 0.10 0.11

50 91.89 11.29 -8.39 14.06 323.38 91.90 1127 -8.29 14.00 323.66 0.06 0.10

51
93.2"

8.34 -7 o5 11.32 317.40 93.31 8.29 -7.54 11.20 317.72 0.12 0.13

52 95.31 4.38 -0.55 7.88 303.75
95.2"

4.45 -6.50 7.88 304.38 0.00 0.O9



1-4"

53 88.62 5.87 99.71 99.88 86.63 88.62 5.89 99.04 99.22 86.60 0.66 0.67

54 90.03 1.56 88.73 88.74 88.99 90.06 1.53 87.79 87.80 89.00 0.94 0.94

55 91.50 -1.37 7405 74.07 91.06 91.55 -1.44 72.84 72.86 91.13 1.21 1.21

56 92.49 -2.91 58.54 58.61 92.84 92.58 -2.96 5724 57.32 92.96 1.29 1.30

57 93.28 -3.37 46.46 46.58 94.15 93.37 -3.35 45.16 4528 94.24 1.30 1.30

58 94.20 -328 36.69 36.83 95.11 9427 -3.19 35.44 35.59 95.15 1.24 1.26

59 94.88 -2.41 24.13 2425 95.69 94.94 -2.29 23.22 23.33 95.64 0.92 0.92

60 95.30 -1.70 17.71 17.79 95.47 95.32 -1.58 16.88 16.95 95.34 0.84 0.84

ol 95.42 -1.11 13.15 13.20 94.83 9545 -1.00 12.49 12.53 94.58 0.67 0.67

62 95 63 -0.56 9.20 9.22 9348 95.66 -0.45 8.o4 8.65 92.96 0.57 0.57

63 95.90 0.14 4.63 4.63 88.25 95.95 0.23 4.20 4.21 86.82 0.42 0.44

64 96.24 0.91 0.19 0.93 12.09 96.25 0.94 0.13 0.95 7.85 0.02 0.07

65 96.46 1.62 -3.73 4.07 293.53 9647 1.65 -3.71 4.06 293.94 0.01 0.04

66 8.55 -0.16 -3.71 3.72 267.53 8.64 0.11 4.00 4.01 271.53 0.29 0.41

67 22.52 -1.85 -3.61 4.06 242.91 22.59 -1.94 -3.86 4.32 243.28 0.26 0.27

68 37.58 -2.06 -2.31 3.09 228.29 37.70 -1.85 -2.94 347 237.85 0.38 0.67

69 47.80 -0.19 4.11 4.11 267.38 47.94 -027 4.58 4.58 266.67 0.47 0.50

70 57.99 0.64 4.21 426 278.68 58.15 0.66 4.65 470 278.09 0.44 0.47

71 66.46 2.19 4.40 4.92 296.45 66.65 2.20 4.72 5.20 29504 0.28 0.37

72 75.34 2.74 -5.02 5.72 298.64 75.43 2.78 -5.41 6.08 297.21 0.36 0.40

73 79.23 3.18 -6.02 6.81 297.85 79.33 3 25 -6.15 6.95 297.84 0.14 0.18

74 82.78 3.05 -6.02 6.75 296.83 82.93 3.12 -6.11 6.86 297 04 0.11 0.19

75 8647 2.85 -5.24 5.96 298.52 86.51 2.S2 -5.42 6.11 297.50 0.15 0.19

76 89.97 2.86 -6.08 6.72 295.19 90.02 2.88 -6.23 6.86 29485 0.14 0.16

77 91.84 2.69 -6.00 6.57 294.12 91.88 2.73 -6.03 6.62 294.38 0.05 0.06

78 94.66 2.28 -5 46 5.92 292.66 94.72 2.31 -541 5.89 293.06 0.03 0.08

79 2746 50.83 -25.68 56.95 333.20 27.38 50.94 -25.84 57.12 333.11 0.17 0.21

80 2924 46.67 -5.80 47.03 352.91 29.21 46.84 -6.10 4723 352.58 0.20 0.35

81 49.23 79.63 30.65 85.33 21 05 4921 79.76 30.32 85.33 20.81 0.00 0.36

82 40.36 48.06 33.31 58.48 34 73 40.34 48.33 3287 5845 34.22 0.03 0.52

83 69.06 45.80 82.97 94 78 61.10 69.00 46.03 82.70 94.65 60.90 0.13 0.36

84 50.15 -0.20 50.15 50.15 90.23 50.03 -0.08 49.59 49.59 90.10 0.56 0.59

85 36.94 -2.48 -2.53 3.54 22567 37.04 -2.33 -3.14 3.91 233.48 0.37 0.64

86 63.01 -30.99 67 49 74.27 114.07 62.92 -31.10 66.99 73.85 114.90 0.42 0.52

87 35.46 -51.32 14.50 53.33 16422 3547 -51.47 14.06 53.35 164.73 0.02 0.46

88 37.48 -54.51 -24.3b 59.71 204.08 37.59 -54.71 -24.49 59.94 204.12 0.23 0.26

89 28.96 -29.56 -32.09 43.64 227.35 28.98 -29.39 -32.52 43.83 227 90 0.19 0.46

90 30.16 0.45 -62.70 62.76 270.41 30.20 0.42 -62.85 62.85 270.38 0.09 0.10

91 14.83 10.03 -33.48 34.95 286.08 14.67 10.24 -33.78 35.29 286.86 0.34 0.40

92 19.30 33.10 -3o.oo 49.40 312.08 19.13 33.21 -36.97 49.70 311.93 0.30 0.37

93 53.12 50.78 -11.97 52.17 346.74 53.28 50.86 -12.07 52.27 34665 0.10 0.20

94 54.41 46.85 3.23 46.96 3.95 54.48 46.S2 2.75 46.90 3.36 0.06 0.49

95 40.97 61.33 26.60 66.85 23.44 40.96 61.51 2621 66.86 23.08 0.01 0.43

4o 55.82 42.67 28.07 51.08 33.34 55.93 42.55 27.51 50.67 32.89 0.41 0.58

97 50.96 43.90 53.82 69.45 50.80 50.90 44.03 53.37 69.18 50.48 0.27 0.47

98 73.35 -1.76 50.06 50.09 92.01 7348 -1.81 49.09 49.13 92.12 0.96 0.98

99 45.91 -41 .60 3828 56.53 137.38 45.87 41.83 37.82 56.39 137.88 0.14 0.52

100 53.15 -44.79 13.25 46.71 163.51 53.18 -45.08 12.64 46.82 164.34 0.11 0.68

101 33.84 -56.92 4.77 57.12 184.79 33.94 -57.01 -5.27 5725 185.28 0.13 0.52

102 52.85 -32.01 -34.18 46.83 226.88 52.92 -32.14 -34.60 47.22 227.11 0.39 0.45

103 22.52 4.15 -50.64 50.81 274.68 22.50 4.45 -50.99 51.18 274.99 0.37 0.46

104 35.93 13.75 43 14 45.28 287.68 35.99 13.59 -4326 45.34 287.44 0.06 0.21

105 1945 19.26 -9.72 21.58 333.21 19.23 19.23 -10.30 21.81 331.82 0.23 0.62

lOo 46.53 30.75 -10.03 32.34 341.93 40.54 30.71 -10.33 32.40 341.41 0.06 0.30

107 71.84 20.66 -10.05 22.98 334.07 71.93 20o2 -10.23 23.02 333.62 0.04 0.21

108 24.34 17.38 7.85 19.07 24.32 24.08 17.51 7.32 18.98 22.68 0.09 0.60

109 72.96 16.37 6.23 17.52 20.83 "3.06 16.41 5.61 17 34 18.87 0.18 0.63



UN

110

111

112

113

I 14

115

lib

1 17

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

14S

149

150

151

152

153

154

I 55

156

157

158

159

160

161

162

103

lo4

lb5

loo

31.54 -5.49 19.00 1977 106.12 31.30 -5.46 18.33 19.12

58.32 -287 26.76 26.91 96.13 58.41 -2.75 26.01 2o.l6

7913 -0.32 12.42 12.42 91.46 7922 -0.39 11.83 11.83

83.05 3.08 -6.18 6.90 296.53 83.17 2.97 -6.28 6.95

23.81 -25.50 2.83 25.66 173.66 23.74 -25.68 2.49 25.80

47 99 -30.67 7.84 31.66 165.65 48.09 -30.61 7.13 31.43

72.49 -1422 0.49 1423 178.02 72.63 -14.15 0.02 14.15

19.83 -18.79 -15.29 24.23 219.13 19.66 -18.63 -15.77 24.41

65.99 6.53 -20.80 21.80 287.44 66.13 6.41 -20.90 21 So

8.51 0.59 -11.84 11.85 272.85 8.35 0.64 -11.95 11.97

71.91 -10.41 -17.10 20.02 238.67 71.90 -10.37 -17.39 20.25

47.41 -21.37 -21
-i 30.12 224.80 4747 -21.58 -2140 30.39

3.73 0.83 -240 254 289.09 4.49 078 -1.88 2.04

4.10 0.68 -2.67 2.75 284.25 418 0.66 -258 2o7

4.80 0.29 -3.32 3.33 27497 4.76 0.33 -3.21 3.23

3.79 0.81 -2.35 249
288.97

3.73 0.77 -224 2.37

5.48 0.37 -346 348 27o09 544 0.49 -3.35 3.39

9.43 -2.77 -5.33 6.01 242.52 926 -2.80 -5.68 6.33

17.37 -642 -6.56 9.18 225 04 17.39 -6.22 7.09 9.43

3.69 0.79 -2.34 247 288 "0 3.62 0.75 -2.18 2.30

7.95 -1.17 4 34 4.50 254 .94 797 -1.10 4.46 4.60

21.56 -6.39 -6.11 8.84 223 -0 21.55 -0 16 -6 16 8.71

34.23 -9.99 -8 44 13.08 220.18 34.31 -10.02 -8.88 13.38

43.39 -11.55 -11.63 16.39 22520 4356 -11.38 -12.01 10.55

3.95 0.83 -2.36 2.50 289
2"

387 0.73 -2.38
241

12.32 -1.94 -4 77 5.1b 247.84 1249 -1.96 4.-4 5.13

33.07 -5.83 -6.02 8.38 225 m 33.10 -5.94 -6.35 8.69

45.67 -7,77 -8.05 11.19 226 02 45 75 -7 83 -842 11.50

58.71 -6 25 -8.94 10.91 23504 58.95 -0O6 -9.18 11.00

64.79 -6.40 -10.01 11.88 237 42 04 92 -6.41 -10.28 12.11

4.01 0.74 -2 36 247 287.34 39o 0.74 -2.37 2 48

16.39 -2.39 -3.94 4bl 238.76 1640 -249 4.36 5 02

40.50 4.62 -4.98 6.80 227 17 4045 -4.40 -5 04 ".lo

56.82 -2.97 -7.01 7.62 247 0b 57.03 -3.04 -7.28 7.89

72.10 -1.25 -7.97 807 261.12
-7 77

-1.36 -8.31 842

78.85 -0.79 -9.95 9.98 265.49 79 03 -0.80 -9 94 9.97

3.81 0.86 -2.33 248 290.19 3.77 0.70 -2.25 2.35

20.07 -1.88 -3.91 434 24428 20.70 -1.68 4.17 4.50

44.88 -2.29 -4 75 527 244 28 45.08 2 18 -5.08 5.53

62.00 -0.37 -5.23 524 265.95 02.24 -0.34 -5.61 5.02

77.98 1.20 -7.52 7.b2 279.09 78 19 0.97 -7.42 7.48

8443 0.86 -7.28 7.33 276.72 84.55 0.96 -731 7.37

8.60 4.38 -6.85 8.13 237 42 8.47 4.09 -6.99 8.10

32.70 -15.37 -11.88 19.43 217.71 32.71 -15.71 -1227 19.93

52.15 -11.63 -13.19
17.59 228.59 52.18 -11.86 -13.39 17.89

70.19 -6.39 -12.68 14.20 243.25 "029 -6.33 -12.75 14.24

84.51 -1.52 -9.51 9.03 2eOS9 84.62 -1.64 -9.63 9,77

90.97 0.09 -8.04 8.04 270.61 90.98 0.10 -8.01 8.01

93 70 1.04 -6.86 0.93 278 64 93.05 1.08 -6.86 6.95

34.75 -28.47 4533 53.53 237.S7 34.77 -28.67 -45.22 5354

38.18 63 S 5 1.52 63.87 1.36 38.10 63.86 1.15 03.87

66.55 6.06 75.b4 75.89 85.42 Ob. 51 6.00 75.34 75 58

16.96 20.02 -4727 51.33 292.95 17.02 20.01 47.29 51.35

38.41 -59.33 18.35 O2.10 lo2.81 38.58 -59.5b 18.05 62.23

46.98 ol43 45.51 7t>45 3b. 54 4b.95 61.55 45.02 7o.2o

54.77 9.11 -30.15 31.49 286.81 54.S2 8.98 -30. lo 31.47

65.52 -20.36 5.36 26.89 168.51 65.63 -2o47 4 91 20.92

106.58

96.04

91.88

295.29

17445

16b.88

179.94

220.25

28"05

2"3.07

239.19

224.76

292.46

284.39

275 91

288.95

278.37

243.7b

22873

288.93

250.12

225.00

221.55

226.53

28".08

247.55

22692

227.07

23657

238.03

28743

24023

232 06

247 34

260 68

26542

287 22

24799

24677

266.50

277 41

277 48

239.71

21798

228 45

243.61

260.31

270.71

27893

237 63

1.03

85.45

292.94

163.14

36.18

286.59

169.49

0.65 0.71

0.75 0.76

0.59 0.60

0.05 0.19

0.14 0.39

0.23 0.72

0.08 0.50

0.18 0.53

0.06 0.21

0.12 0.20

0.23 0.29

0.27 0.28

0.50 0.92

0.08 0.12

0.10 0.12

0.12 0.13

0.09 0.17

0.32 0.39

0.25 0.57

0.17 0.18

0.10 0.14

0.13 0.24

0.30 0.45

0.16 0.45

0.01 0.13

0.03 0.17

0.31 0.35

0.31 0.38

0.09 0.39

0.23 0.30

0.01 0.05

0.41 0.43

0.36 0.70

0.27 0.35

0.35 0.38

0.01 0.18

0.13 0.18

0.16 0.33

0.26 0.40

0.38 0.45

0.14 0.33

0.04 0.16

0.03 0.35

0.50 0.52

0.30 0.31

0.04 0.14

0.14 0.20

0.03 0.03

0.02 0.06

0.01 0.23

0.00 0.38

0.31 0.31

0.02 0.06

0.13 0.41

0.19 0.51

0.02 0.14

0.03 0.48



Ul'J

107 66.32 26.38 15.00 30.35 29 62 0645 26.34 14.46 30.05 28.76 0.30 0.56

168 14.66 9.80 -32.90 34.33 286.60 i4.57 10.15 -33.20 3472 28~00 0.39 0.47

169 35.13 -51.44 14.42 53.42 164.34 35.18 -51.75 13.93 53.60 1 b4.94 0.18 0.58

170 39.86 47.77 32.63 57.85 34.33 39.71 47.77 3225 57.04 34.02 0.21 0.41

171 42.56 4.54 -2421 24.63 280.61 42.62 4.77 -24.53 24.99 281.00 0.36 0.40

172 51.90 -23.67 522 2424 167.56 52.01 -23.62 4.83 24 11 168.44 0.13 0.41

173 52.36 20.31 12.09 23.64 30.77 52.35 20.12 11 54 23.20 29.84 0.44 0.58

174 19.67 -1877 -15.93 2462 220.31 19.62 -18.44 -16.13 24.50 221.17 0.12 0.39

175 19.42 19.44 -9.63 21.69 333.63 19.27 19.23 -10.03 21.69 332.45 0.00 0.48

176 31.38 4.85 19.21 19.81 104.17 31.35 4.96 18.94 19.58 104.67 0.23 0.29

177 8.80 0.51 -12.02 12.03 27243 8.55 0.65 -12.05 12.07 273.07 0.04 0.29

178 23.79 -25.30 2.94 25.47 173.37 23.63 -25.29 2.49 2541 174 39 0.06 0.48

179 23.37 16.79 7.74 18.49 24.75 23.05 16.76 7.08 18.20 22.89 0.29 0.73

180 22.98 -0.79 -11.45 11.48 266.04 22.81 -0.72 -11.82 11.84 266.49 0.36 0.41

181 31.54 -14.05 0.19 1405 17924 31.49 -14.22 -0.48 1423 181.94 0.18 0.69

182 31.12 7.30 3.73 8.19 27.08 31.02 7.20 3.11 7.84 23.38 0.35 0.64

1 hr after vs Original

Average
AC*

0.24 0.40

Average AE - ov( rprint color exc uded

C 0.13 0.28

M 0.08 0.18

Y 0.76 0.77

K 0.24 0.30

Paper 0.08 0.10

Average AE - overprint color only

0.21 0.40



Uo

CJ riginal 2 hr after

ID#

NUM L* a* b* C* h
L* a* b* C* h

AC* AE

1 42 01 -24.72 -61 .69 6646 248.16 42.14 -25.19 -61.47 66.43 247.72 0.03 0.53

7
49.38 82.49 10.58 83.16 7.31 49.30 82.62 10.37

83.2"

7.1b 0.11 0.26

3 87.00 1027 105.69 106.18 84.45 86.93 10.36 105.00 105.50 84.37 0.68 0.70

4 17.26 28.88 -56.94 63.84 296.89 17.08 29.25 -57.38 6441 297.01 0.57 0.60

5 40.58 -65.34 21.53 68.80 161.76 40.79 -66.11 21.04 69.38 lb2.34 0.58 0.94

6 53.37 73.54 57 31 9324 37 93 53.27 73.73 56.73 93.03 37.58 0.21 0.62

7 3.92 0.66 -224 2.33 286.55 3.87 0.83 -2.41 2.55 289.10 0.22 0.25

8 36.37 20.12 -5342 57.08 290.64 36.57 19.85 -5347 57.03 290.37 0.05 0.34

9 57.52 -56.97 19.19 60.12 161.38 57.85 -57.25 17 94 60.00 162.60 0.12 1.32

10 62.52 58.16 43 34 72.53 36.69 62.61 58.09 41.59 71.45 35.60 1.08 1.75

11 64.73 10.50 -34.48 36.05 286.94 64.93 10.34 -3422 35.75 286.81 0.30 0.36

12 7822 30.25 17.84 35.12 30.53 78.40 30.16 16.40 34.33 28.53 0.79 1.45

13 66.30 1.74 424 4.58 292.29 66.56 1.74 -5.12 5.40 288.75 0.82 0.92

14 77.20 -28.53 5.17 28.99 169.73 7746 -2841 4.40 28.75 171.20 0.24 0.82

15 81.82 6.28 -19.71 20.69 287.00 81.93 6.11 -19.39 20.33 287.50 0.36 0.38

16 87.81 -11.29 -1.58 11.40 187.97 87.94 -11.17 -2.03 11.3o 190.32 0.04 0.48

17 88.21 14.35 3.99 14.89 15.54 88.36 1424 3.59 14.69 14.16 0.20 0.44

18 4.12 0.71 -2.20 2.32 287 97 4.09 0.79 -2.26 2.39 289.23 0.07 0.10

19 4.00 0.66 -228 2.38 286.06 395 0.81 -235
2.49 288.95 0.11 0.17

20 3.95 0.66 -2.36 245 285.51 3.92 0.69 -2.33 243 2864b 0.02 0.05

21 4.00 0.69 -2.14 2.25 287 75 3.96 0.87 -232 2.48 290 57 0.23 0.26

77 3.99 0.66 -2.29 2.38 286.22 3.93 0.83 -2.33 2 48 289 ol 0.10 0.18

23 4.12 0.71 -2.12 2.23 288.54 4.07 0.82 -2 30 244 289.72 0.21 0.22

24 4.06 0.62 -2.18

1 -I 285.85 397 0.73 -226

2.3"

287 89 0.10 0.16

25 3.83 0.69 -2.23 2.33 287.31 3.80 0.80 -2.36 2.50 288.81 0.17 0.17

26 96.48 2.08 -5.82 6.18 289 "1 96.49 2.08 -5 62 5.99 290.30 0.19 0.20

27 4742 -30.88 -59.48 b7.02 242.5b 47.60 -31.44 -59.15 66.99 242.01 0.03 0.67

28 53.78 -35.07 -55.66 65.79 237 79 5391 -35.52 -55.31 6573 237 29 0.06 0.58

29 60.36 -35.48 -5023 bl.50 234 7b 60.50 -35.84 -4981 61.36 234.26 0.14 0.57

30 66.25 -32.85 -44.37 5520 233.48 66 39 -33.15 43.92 55.03 232.95 0.17 0.56

31 72.01 -28.15 -37.94 47.24 233.43 72.13 -28.30 -37 45 46.94 232.93 0.30 0.53

32 76.58 -23.12 -32.35 39.7b 23444 7o o7 -23.33 -31.93 39.54 233.85 0.22 0.48

33 81.87 -16.99 -25.74 30.84 23b .57 81.96 -17.11 -25 32 30.56 235.95 0.28 0.45

34 84.52 -1346 -2223 25.99 238.80 84.62 -13.51 -21.81 25.66 238.23 0.33 0.43

35 87.01 -10.19 -18.87 2144 241 .63 87 08 -10.26 -18.48 21.14 240.96 0.30 0.40

36 89.18 -7.41 -15.91 17.55 245.01 8923 -7.49 -15.59 17.29 24435 0.26 0.33

37 91.72 -3.99 -12.38 13.01 25214 91.72 -407 -12.14 12.80 251.48 0.21 0.25

38 93.15 -2.07 -10.38 10.59 258.74 93.15 -2.04 -10.06 10.27 25853 0.32 0.32

39 95.28 0.48 -7.5b 7.58 273.65 95.27 0.44 -7.36 7.37 27344 0.21 0.20

40 52.28 81.04 1.66 81.06 1.16 52.25 81.68 1.20 81.69 084 0.03 0.46

41 5b.45 77.80 -6.43 78.06 355.28 56.49 77.79 -6.86 78.09 354.9b 0.03 0.43

42 61.57 70.02 42.02 71.05 350.26 61.65 69.89 -12.37 70.98 3499b 0.07 0.38

43 66.96 60.75 -14.53 62.46 346.54 67.09 60.48 -14.74 62.25 346.30 0.21 0.37

44 72.33 50.61 -14.93 52.76 343.57 7244 50.41 -14.97 52.59 34346 0.17 0.23

45 76.71 41.97 -14.44 44.38 341.02 76.84 41.75 -14.34 44.14 341.04 0.24 0.27

46 82.00 31.26 -12.83 33.79 337.68 82.14 30.99 -12.63 33.47 337.82 0.32 0.36

47 84.49 26.00 -11.85 28.57 335.49 84.55 25.89 -11.66 28.40 335.75 0.17 0.23

48 87.06 20.86 -10.71 2345 332.83 87.14 20.70 -10.50 23 22 333.10 0.23 0.28

49 89.20 16.59 -9.67 1920 329.77 S9.27 16.45 -9.46 18.98 330.09 0.22 0.26

50 91.89 11.29 -8.39 14.06 323.38 91.88 11.35 -8.21 14.00 32412 0.06 0.19

51 9327 8 34 -7.b5 11.32 317.46 93 28 8.31 -7.45 11.16 318.13 0.16 0.20

52 95.31 4.38 -e.55 7.88 303.75 95.30 4.38 -6.38 ".74 304.50 0.14 0.17



u:

53 88.62 5.87 99.71 99.88 86.63 88.65 5.79 98.81 9S98 86 o5 0.90 0.90

54 90.03 1.56 88.73 88.74 88.99 90.12 140 87.35 87.3o 89 08 1.38 1.39

55 91.50 -1.37 7405 74.07 91.06 91.61 -1.53 72.32 72.33 9121 1.74 1.74

56 92.49 -2.91 58.54 58.61 92.84 92.62 -2.99 56 oo 50 73 93.02 1.88 1.89

57 93.28 -3.37 4o40 46.58 94.15 93.39 -3.34 44.52 44 b4 94.29 1.94 1.94

58 94.20 -3.28 36.69 36.83 95.11 9429 -3.18 34
9"

35 11 9520 1.72 1.73

59 94.88 -241 2413 2425 95.69 9497 -2.25 22.80 22 92 95.64 1.33 1.34

60 95.30 -1.70 17.71 17.79 9547 95.33 -1.53 16.59 16.66 95.28 1.13 1.13

61 95.42 -1.11 13.15 1320 94.83 95 47 1227 12.30 94.51 0.90 0.89

62 95.63 -0.56 920 9.22 93.48 9560 -0.42 8 48 S44 92.85 0.73 0.73

63 95.90 0.14 4.63 4.63 8825 95.93 024 4.16 4.16 86.69 0.47 0.48

64 96.24 0.91 0.19 0.93 12.09 96.25 0.96 -0.01 0.96 359 69 0.03 0.21

65 96.46 1,62 -3.73 4 07 293.53 9645 1.65 -3.68 4.04 294.12 0.03 0.06

66 8.55 -0,16 -3.71 3.72 267.53 8.47 0.14 4 03 4.03 271 94 0.31 0.45

67 22.52 -1.85 -3.61 4.06 242.91 22.56 -1.77 4.06 443 246.50 0.37 0.46

68 37.58 -2.06 -2.31 3.09 228.29 37.73 -2.07 -2.88 3.55 234.32 0.46 0.59

69 47.80 -0.19 4 1 1 4 11 267 38 48.02 -0.29 4.72 473 266.46 0.62 0.66

70 57.99 0.64 -4.21 4 26 278.68 58.20 0.60 -4.83 4.87 277.06 0.61 0.66

71 66.46 2.19 -440 4.92 296 45 66.72
111

-5.00

5,47

293.94 0.55 0.65

"2 75.34 2.74 -5.02 5.72 298 o4 75.51 2.66 -5 49 b 10 295.85 0.38 0.51

73 79.23 3.18 -6.02 6.81 297 85 79 39 3.23 -6.34 7.12 296.97 0.31 0.36

74 82.78 3.05 -6.02 6.75 296.83 82.90 3.09 -6.34 7.0b 295.9o 0.31 0.34

75 8647 2.85 -524 5.96 298 52 86.58 2.88 -5.52 623 297 58 0.27 0.30

76 89.97 2.86 -6.08 672 295.19 90.02 283 -627 6.88 294.28 0.16 0.20

77 91.84 2.69 -6.00 6.57 294.12 91.91 2.74 -5.98 658 294 66 0.01 0.09

78 94.66 2.28 -5.46 592 292 66 94.69 226 -5.37 5.82 292.84 0.10 0.10

79 2746 50.83 -25.68 56.95 333.20 27.32 51.00 -25.93 57.21 333.05 0.26 0.33

80 29.24 46.67 -5.80 47.03 35291 29.19 46.91 -b.22 47.32 352.45 0.29 0.49

81 49.23 79.63 30.65 85.33 21.05 49.15 79.78 30.22 85.31 2075 0.02 0.46

82 40.36 48.06 33.31 58.48 34 73 40 24 4823 32.68 5825 34.12 0.23 0.66

83 69.06 45.80 82.97 94.78 61.10 69.01 45.95 82.52 94.46 60.89 0.32 0.48

84 50.15 -0.20 50.15 50.15 90.23 50.09 -025 49 55 49.55 90.29 0.60 0.61

85 36.94 -248 -2.53 3.54 225.67 37.09 -2.50 -3.17 4.04 231.68 0.50 0.66

86 63.01 -30.99 67 49 7427 114 67 63.01 -31.1o 66.93 73 83 114 97 0.44 0.59

87 35.46 -51.32 14.50 53.33 104.22 35 54 -51.71 13.89 53.54 164.96 0.21 0.73

88 3748 -54.51 -24 36 59.71 204 08 37.69 -54.75 -24.69 60.06 204 27 0.35 0.46

89 28.96 -29.56 -32.09 43o4 227 35 29.06 -29.51 -32 54 43.93 227 79 0.29 0.46

90 30.16 045 -62.7o 62.76 27041 30.22 0.35 -62.83 62.83 270.32 0.07 0.14

91 14.83 10.03 -.33 48 34 95 28o.o8 14.68 10.26 -33.81 35.33 286.89 0.38 0.43

92 19.30 33.10 -36 66 49.40 312.08 19.09 33.30 -37.13 49.88 311.89 0.48 0.55

93 53.12 50.78 -11 97 52.17 340.74 53.32 50.85 -12.20 52.29 346.51 0.12 0.31

94 54.41 46.85 3.23 46.96 3.95 5457 46.81 2.66 46.89 325 0.07 0.59

95 40.97 61.33 26.60 66.85 23.44 40.89 61.54 26.05 66.83 22.94 0.02 0.59

96 55.82 42.67 28.07 51.08 33.34 56.01 42.48 27.33 50.52 32.75 0.56 0.79

97 50.96 43.90 53.82 69.45 50.80 50.89 44.06 53.33 69.18 50.44 0.27 0.52

98 73.35 -1 76 50.06 50.09 92.01 73.52 -1.82 48.85 48.88 92.13 1.21 1.22

99 45.91 -41 .60 38.28 56.53 137.38 46.01 41.86 37.82 56.41 137.91 0.12 0.54

100 53.15 -44.79 13.25 46.71 163.51 53.39 45.00 12.62 46 74 164.34 0.03 0.71

101 33.84 -56.92 4.77 57.12 184.79 34.07 -57.14 -5.43 57.39 185.43 0.27 0.73

102 52.85 -32.01 -34.18 46.83 226.88 53.02 -32.12 -344e 47.11 227.02 0.28 0.35

103 22.52 4.15 -50.04 50.81 274.68 224o 4.49 -51.01 51.21 275.03 0.40 0.51

104 35.93 13 75 43.14 4528 287.68 36.09 13.53 -43.25 45 32 287.37 0.04 0.29

105 19.45 19.26 -9.72 21.58 333.21 19.20 19.27 -10.39 21.89 331.67 0.31 0.72

106 46.53 30 75 -10.03 32.34 341 .93 40.69 30.70 -10.40 3241 341.29 0.07 0.41

107 71.84 20.66 -10.05 2298 334.07 72.00 20.46 -10.31
11 Ql

333.25 0.06 0.36

108 24.34 17 38 7.85 19.07 2432 24.14 17 45 7.32 18.93 22.75 0.14 0.57

1 09 72.96 16.37 6.23 1752 20.83 73 09 16.2S 5.53 1720 18.75 0.32 0.72



u:

110 31.54 -5.49 19.00 19.77 106.12 31.38 -5.48 18.31 19.11 106.68 0.66 0.71

111 58.32 -2.87 26 76 26.91 96.13 58.50 -2.98 25.85 2O.02
9b5"

0.89 0.93

112 79 13 -0.32 1242 1242 91.46 7925 -0.28 11.52 11.53 91.37 0.89 0.91

113 83.05 3.08 -6.18 6.90 296.53 83.21 3.05 -0.42 7.11 295 42 0.21 0.29

114 23.81 -25.50 2.83 25.66 173 06 23.73 -25.59 2.24 25.69 175.00 0.03 0.60

I15 47.99 -30.67 784 31.66 165.65 48.19 -30.64 7.00 3143 1 1 3 0.23 0.86

lib 7249 -14.22 0.49 1423 178.02 72.64 -14.19 -020 14.19 180.82 0.04 0.71

117 19.83 -18.79 -15.29 2423 219.13 19.72 -18.57 -15.81 24.39 220.41 0.16 0.58

118 65.99 6.53 -20.80 21.80 287 44 66.25 6.33 -20.99 21.93 286
77

0.13 0.38

119 8.51 0.59 -11.84 11.85 272 85 8.36 0.77 -11.96 11 98 --3 -] 0.13 0.26

120 71.91 -10.41 -1710 20.02 238.67 71.96 -10.44 -17.42 20.31 239.06 0.29 0.33

121 474 1 -21.37 -21 22 30.12 224.80 47 55 -21.51 -21.50 30.41 224 99 0.29 0.34

122 3.73 0.83 -2 40 2.54 289.09 3.74 0.92 -244 2.61 29071 0.07 0.10

123 4.10 0.68 -2.67 2.75 284.25 4.26 0.71 -2.84 2.92
283.9"

0.17 0.24

124 4.80 0.29 -3.32 3.33 27497 4.81 0.41 -3.43 3.40 27b.83 0.13 0.16

125 3.79 0.81 -2.35 2.49 288.97 3.73 0.86 -2.41 2.56 2S9.6 1 0.07 0.10

126 5.48 0.37 -346 3.48 27609 5-14 0.62 -3.58 3.b3 279.89 0.15 0.28

127 943 -2.77 -5.33 6.01 242.52 9.35 -2.65 -5.o2 6.21 24472 0.20 0.32

128 17.37 -642 -6.56 9.18 225.64 17.40 -6.42 -7.03 9.52 227 01 0.34 0.47

129 3.69 0.79 -2.34 2.47 288.70 3.69 0.85 -2.45 2.59 289.18 0.12 0.13

130 795 -1.17 4.34 450 254 94 8.03 -0.85 4.68 4~5 259.69 0.25 0.47

|3| 21.56 -6.39 -6.11 8.84 223.70 21.61 -6.13 -0.34 8.82 225.98 0.02 0.35

132 34.23 -9.99 -8 44 13.08 220.18 34.38 -10.02 -9.04 1349 222.06 0.41 0.62

133 43.39 -11.55 -11.63 16.39 225.20 43.61 -11.48 -12.20 10.75 226.74 0.36 0.61

134 3.95 0.83 -2.36 2.50 28927 3.93 0.93 -2.53 2 70 290.19 0.20 0.20

135 12.32 -1.94 4.77 516 247 84 12.50 -1.76 4.91 5.21 250.24 0.05 0.29

136 33.07 -5.83 -6.02 8.38 225 90 33.13 -5.93 -6.50 8.80 227.b2 0.42 0.49

137 45.67 -7.77 -8.05 11.19 22002 45.86 -7.88 -8.63 11.68 227 59 0.49 0.62

138 58.71 -6.25 -8.94 10.91 235 04 59.06 -6.14 -9 37 11.21 23b 7b 0.30 0.57

139 04.79 -640 -10.01 11.88 237 42 64 93 -6.48 -10.47 12.31 238.27 0.43 0.49

140 4.01 0.74 -2.36 247 287 34 3.98 0.83 -2.52 265 288.18 0.18 0.19

141 16.39 -2.39 -3.94 4.61 238.76 16.34 -235 -4.4C 4.99 241.86 0.38 0.46

142 40.50 -4.62 4.98 6.80
-,-,-. , -

40.O.3 4.61 -5.69 7.33 230.98 0.53 0.72

143 56.82 -2.97 -7.01 7o2 247.0b 57.12 -297 -748 8.05 248.32 0.43 0.56

144 72.10 -1.25 -797 8.07 261.12 72.29 -1.34 -8.35 8.46 2b0S8 0.39 0.43

145 78.85 -0.79 -9.95 9.98 265.49 79.04 -0.85 -10.02 10.06 2o5 18 0.08 0.21

146 3.81 0.86 -2.33 2.48 290.19 3,79 0.86 -2.40 255 289.09 0.07 0.07

147 20.67 -1.88 -3.91 434 244 28 20.69 -1.66 428 4.59 248.80 0.25 0.43

148 44.88 -2.29 475 527 244.2S 45.14 -2.24 -526 572 246.93 0.45 0.57

149 62.00 -0.37 -5.23 524 2b5.95 62.28 -045 -5.77 5.78 265.53 0.54 0.61

150 77.98 1.20 -7.52 7.02 279.09 78.15 1.03 -7.67 ""I 277.67 0.12 0.28

151 84.43 0.86 -728 7.33 27b.72 84.59 0.88 -7 38 743 276.78 0.10 0.19

152 8.60 4.38 -6.85 8.13 237 42 8.49 -3.99 -7.08 8.13 240.62 0.00 0.47

153 32.70 -15.37 -11.88 1943 217.71 32.75 -15.55 -12.34 19.85 21844 0.42 0.50

154 52.15 -11.63 -13.19 17.59 228 59 52.30 -11.70 -13.73 18.04 229.56 0.45 0.58

155 70.19 -6.39 -12.68 14.20 243.25 70.33 -6.36 -12.95 14.43 243.84 0.23 0.31

15b 84.5i -1.52 -951 9.63 260.89 84.61 -1.63 -9.61 9.75 260.35 0.12 0.18

157 90.97 0.09 -8.04 S 04 270.61 91.08 -0.04 -7.82 7.82 269.73 0.22 0.28

158 93.70 1.04 -6.86 6.93 278 64 93.65 1.09 -6.80 6.88 279.08 0.05 0.09

159 34.75 -28.47 45.33 53.53 237 87 34.84 -28.81 45.24 53.63 237 51 0.10 0.36

160 38.18 63.85 1.52 03.87 1.3b 38.04 63.90 0.96 63.91 0.86 0.04 0.58

161 66.55 6.06 75.64 75.89 85.42 66.53 5.87 7523 75.46 85.54 0.43 0.45

162 16.96 20.02 4727 51.33 292.95 16.94 20.19 -47.46 51.57 293.05 0.24 0.26

163 38.41 -59.33 18.35 62.10 162.81 38.62 -59.92 17.91 o254 163.3o 0.44 0.77

1 64 46.98 0143 45.51 7o.45 3b.54 46.88 61.50 45.00 -b.21 36.19 0.24 0.52

I n 5 54.77 9.11 -30.15 31.49 286.81 54.94 8.90 -30.25 31.53 286.40 0.04 0.29

loo 05.52 -26.36 5.36 26.89 168 51 65.75 -20.45 4o5 2b.8b 170.02 0.03 0.75



U3

167

168

169

70

171

172

173

174

175

176

177

178

179

180

181

I 82

66.32 26.38 15.00 30.35 29.62 66.50 26.31 1419 29.89

14.66 9.80 -32.90 34.33 286.60 14.49 10.18 -33 40 3492

35.13 -5144 1442 53 42 164.34 35.23 -51.87 13.75 53.66

39.86 47.77 32.63 57.85 34 33 39.67
47.7"

32.24 5763

4256 4.54 -24.21 2463 280.61 42.70 4.58 -24.49 24.91

51.90 -23.67 522 2424 167.56 52.11 -23.67 4.59 24.11

52.36 20.31 12.09 23.64 30.77 5244 20.04 1 1 43 2307

19.67 -18.77 -15.93 24.62 220.31 19.61 -18.59 -16.15 24b2

19.42 1944 -9.63 21.69 333 63 19.26 19.35 -10.1b 21.85

31.38 4.85 19.21 19.81 104 17 31.30 4.83 18.82 19.43

8.80 0.51 -1202 12.03 27243 867 0.69 -12.07 12.09

23.79 -25.30 2.94 25.47 173.37 23.65 -25.39 244 25.50

23.37 16.79 7.74 18.49 24 75 23.04 16.77 7.04 18.19

22.98 -0.79 -11 45 11 48 266.04 22.93 -0.82 -11.89 11.92

31.54 -14.05 0.19 14.05 179 24 31.62 -14.09 -0.49 14.10

31.12 7.30 3.73 8.19 27 08 31.14 733 2.93 7 SO

28.33

286.95

lo5.16

34.02

2S0 59

lb9.04

29.
"

1

221.00

332.29

10438

27328

174.50

2bb.0b

181.99

21.80

0.46 0.83

0.59 0.65

0.24 0.80

0.22 0.43

0.28 0.32

0.13 0.66

0.57 0.72

0.00 0.29

0.16 0.56

0.38 0.40

0.06 0.23

0.03 0.53

0.30 0.77

0.44 0.44

0.05 0.69

0.30 0.80

2 hr after vs Original

Average
AC*

AE

0.32 0.52

Average AE - overprint color excluded

C 0.20 0.45

M 0.15 0.29

Y 1.06 1.08

K 0.33 0.40

Paper 0.19 0.20

Average AE - overprint color only

0.27 0.50



1U

Original 4 hr after

ID#

NUM L* a* b* C*
h L* a* b* C* h

AC*
AE

1 42.01 -24.72 -61.69 66.46 248.16 42.17 -25.23 -61.40 66.38 247.60 0.08 0.61

2 49.38 8249 10.58 83.16 7.31 49.34 82.67 10.45 83.32 7.21 0.16 0.23

3 87.00 10.27 105.69 106.18 84.45 86.94 10.28 105.09 105.60 84.41 0.58 0.60

4 17.26 28.88 -56.94 63.84 296.89 17.01 29.36 -57.49 04.55 297.05 0.71 0.77

5 40.58 -65.34 21.53 68.80 161.76 40.79 -66.19 2121 69.50 102.24 0.70 0.93

b 53.37 73.54 57.31 93.24 37.93 53.25 73.71 56.88 93.11 37.66 0.13 0.48

7 3.92 0.66 -224 2.33 286.55 3.95 0.80 -2.21 2.35 289.82 0.02 0.15

8 36.37 20.12 -53.42 57.08 290.64 36.56 19.86 -53.48 57.04 290.37 0.04 0.33

9 57.52 -56.97 19.19 60.12 161.38 57.88 -5724 18.19 60.06 lb2.37 0.06 1.10

10 62.52 58.16 43.34 72.53 36.69 62.60 58.01 41.56 71.35 35.b2 1.18 1.79

11 64.73 10.50 -34.48 36.05 286.94 64.95 10.30 -34.18 35.70 286.77 0.35 0.42

12 78.22 30.25 17.84 35.12 30.53 78.42 30.13 16.36 3429 28.50 0.83 1.50

13 66.30 1.74 -4.24 4.58 292.29 66.49 1.82 -5.09 541 289.71 0.83 0.87

14 77.20 -28.53 5.17 28.99 169.73 77.37 -28.48 4.12 28.77 171.78 0.22 1.06

15 81.82 6.28 -19.71 20.69 287.66 81.84 6.18 -19.39 20.35 287.b7 0.34 0.34

lb 87.81 -11.29 -1.58 11.40 187.97 87.88 -11.21 -1.99 11.39 190.07 0.01 0.42

17 88.21 14.35 3.99 14.89 15.54 88.28 14.36 3.53 14.79 13.80 0.10 0.47

18 4.12 0.71 -2.20 2.32 287.97 3.88 0.84 -2.34 2.48 289.74 0.16 0.31

19 4.00 0.66 -2.28 2.38 286.06 3.91 0.74 -2.34 2.45 287.b3 0.07 0.13

20 3.95 0.66 -2.36 2.45 285.51 3.88 0.84 -2.46 2.59 288.81 0.14 0.22

21 4.00 0.69 -2.14 2.25 287.75 3.93 0.87 -2.33 2.49 290.43 0.24 0.27

77 3.99 0.66 -2 29 2.38 286.22 3.92 0.84 -2.34 2.49 289.84 0.11 0.20

23 4.12 0.71 -2.12 2.23 288.54 4.07 0.85 -2 29 2.44 290.29 0.21 0.23

24 4.06 0.62 -2.18 2 -7 285.85 4.00 0.79 -2 "9 2.42 289.05 0.15 0.21

25 3.83 0.69 -2.23 2.33 287.31 3.82 0.78 -2.31 2.44 288.63 0.11 0.12

26 96.48 2.08 -5.82 b.18 289.71 96.41 2.07 -5.57 5.94 290.39 0.24 0.26

27 4742 -30.88 -59.48 67.02 242.56 47.b3 -3148 -59.13 00.98 241.97 0.04 0.73

28 53.78 -35.07 -55.66 65.79 237.79 53.88 -35.61 -55.31 65.78 23723 0.01 0.65

29 60.36 -35.48 -50.23 61.50 234.76 60.50 -35.88 -4975 61 34 234.20 0.16 0.64

30 6625 -32.85 -44.37 55.20 233.48 bb 37 -33.17 -43.86 55.00 232.90 0.20 0.61

31 72.01 -28.15 -37.94 47.24 233.43 72.04 -28.50 -37.50 47.10 232.77 0.14 0.56

32 76.58 -23.12 -32.35 39.76 234.44 76.66 -23.34 -31.85 39.49 233.77 0.27 0.55

33 81.87 -16.99 -25.74 30.84 23b.57 81.93 -17.13 -25.26 30.52 235.85 0.32 0.50

34 84.52 -13.46 -2223 25.99 238.80 84.62 -13.51 -21.72 25.57 238.12 0.42 0.52

35 87.01 -10.19 -18.87 21.44 241.63 87.06 -10.25 -18.42 21.08 240.90 0.36 0.46

36 89.18 -7.41 -15.91 17.55 245.01 89.23 -7.47 -15.50 17.20 244.28 0.35 0.42

37 91.72 -3.99 -12.38 13.01 252.14 91.70 -4.06 -12.04 12.70 251.34 0.31 0.35

38 93.15 -2.07 -10.38 10.59 258.74 93.08 -2.19 -10.14 10.37 257.81 0.22 0.28

39 95.28 048 -7.56 7.58 273.65 95.23 0.46 -7.31 7.32 273.62 0.26 0.26

40 52.28 81.64 1.66 81 .66 1.16 52.28 81.73 1.32 81.74 0.93 0.08 0.35

41 56.45 77.80 -6.43 78.06 355.28 56.51 77.82 -6.82 78.12 354.99 0.06 0.40

42 61.57 70.02 -12.02 71.05 350.26 61.67 69.90 -12.40 71.00 349.94 0.05 0.41

43 66.96 60.75 -14.53 b24b 34b.54 67.13 60.39 -14.71 62.16 346.31 0.30 0.44

44 72.33 50.61 -14.93 52.7b 343.57 72.43 50.40 -14.92 52.57 343.51 0.19 0.23

45 76.71 41.97 -14.44 44.38 341.02 76.84 41.75 -14.30 44.13 341.10 0.25 0.29

4b 82.00 31.26 -12.83 33.79 337.68 82.07 30.97 -12.5b 33.42 337.93 0.37 0.40

47 84.49 26.00 -11.85 28.57 335.49 84.55 25.87 -11.60 28.36 335.86 0.21 0.29

48 87.06 20.86 -10.71 23.45 332.83 87.14 20.64 -10.42 23.12 333.21 0.33 0.37

49 89.20 16.59 -9.b7 19.20 329.77 89.21 16.48 -9.39 18.97 330.32 0.23 0.30

50 91.89 11.29 -8.39 14.06 323.38 91.86 1125 -8.13 13.88 324.1b 0.18 0.26

51 93.27 8.34 -7.65 1 1 .32 31746 93.23 8.32 -7.39 11.13 318.40 0.19 0.26

52 95.31 4.38 -6.55 7.88 303.75 95.19 4.47 -6.34 7.76 305.18 0.12 0.26



us

53 8862 5.87 99.71 99.88 86.63 88.67 5.68 98.90 99.07 86.71 0.81 0.83

54 90.03 1.56 88.73 88.74 88.99 90.15 1.29 87.23 87.24 89.16 1.50 1.53

55 91.50 -1.37 74.05 74.07 91.06 91.57 -1.59 72.39 7241 91.26 1.66 1.68

56 92.49 -2.91 58.54 58.61 92.84 92.61 -3.00 56.34 56.42 93.05 2.19 2.21

57 93.28 -3.37 4646 46.58 94.15 93.34 -3.37 44.35 44.48 94.34 2.10 2.11

58 94.20 -3.28 36.69 36.83 95.11 94.25 -3.18 34.74 34.88 95.22 1.95 1.95

59 94.88 -2.41 24.13 24.25 95.69 94.88 -223 22.64 22.75 95.62 1.50 1.50

60 95.30 -1.70 17.71 17.79 95.47 95.32 4.52 16.41 16.48 95.30 1.31 1.31

61 95.42 -1.11 13.15 13.20 94.83 95.42 -0.95 12.12 12.15 94.48 1.05 1.04

62 95.63 -0.56 920 9.22 93.48 95.61 -042 8.43 8.44 92.86 0.78 0.78

63 95.90 0.14 4.63 4.63 88.25 95.86 0.26 4.07 4.08 86.41 0.55 0.57

64 96.24 0.91 0.19 0.93 12.09 96.20 0.98 0.04 0.99 2.28 0.06 0.17

65 96.46 1.62 -3.73 4.07 293.53 96.42 1.66 -3.67 4.02 294.31 0.05 0.08

66 8.55 -0.16 -3.71 3.72 267.53 8.32 -0.03 -4.04 4.04 2e9.58 0.32 0.42

67 22 52 -1.85 -3.61 4.06 242.91 22.55 -1.57 -3.75 4.06 24727 0.00 0.31

b8 37.58 -2.06 -2.31 3.09 228.29 37.58 -2.02 -2.87 3.51 234 88 0.42 0.56

69 47.80 -0.19 -4.11 4.11 267.38 47.93 -0.46 4.74 4.76 26449 0.65 0.70

70 57.99 0.64 -4.21 4.26 278.68 58.25 0.77 -4.93 4.99 278.91 0.73 0.78

71 66.46 2.19 -4.40 4.92 296.45 66.68 2.04 -5.02 5.42 292.12 0.50 0.67

72 75.34 2.74 -5.02 5.72 298.64 75.63 2.52 -5.38 5.94 295.04 0.22 0.51

73 79.23 3.18 -6.02 6.81 297.85 79.31 3.26 -627 7.0e 297.46 0.25 0.27

74 82.78 3.05 -6.02 6.75 296.83 82.95 3.00 -6.19 6.87 29585 0.12 0.25

75 86.47 2.85 -5.24 5.96 298.52 86.53 2.81 -5.39 6.08 297.56 0.12 0.17

76 89.97 2.86 -6.08 6.72 295.19 90.03 2.79 -6.07 6.68 294.69 0.04 0.09

77 91.84 2.69 -6.00 6.57 294.12 91.82 2.77 -6.02 6.63 294.72 0.06 0.08

78 94.66 2.28 -5.46 5.92 292.66 94.66 2.17 -5.25 5.68 292.49 0.24 0.24

79 27.46 50.83 -25.68 56.95 333.20 27.20 51.05 -26.00 57.29 333.01 0.34 0.47

80 29.24 46.67 -5.80 47.03 352.91 29.00 46.81 -6.15 47.21 352.52 0.18 0.45

SI 49.23 79.63 30.65 85.33 21.05 49.18 79.81 30.53 85.45 20.93 0.12 0.22

82 40.36 48.06 33.31 58.48 34.73 40.28 48.07 32.80 58.20 34 31 0.28 0.52

83 69.06 45.80 82.97 94.78 61.10 68.96 45.95 82.65 94.57 60.93 0.21 0.37

84 50.15 -0.20 50.15 50.15 90.23 50.13 -0.53 49.80 49.81 90.62 0.34 0.48

85 36.94 -2.48 -2.53 3.54 225.67 37.10 -2.5e -3.02 3.96 229.77 0.42 0.52

8b 63.01 -30.99 b749 74.27 114.67 63.07 -31.12 67.16 74.02 114.86 0.25 0.36

87 35.46 -51.32 14.50 53.33 164.22 35.48 -51.89 13.97 53.74 164.93 0.41 0.78

88 37.48 -54.51 -24.36 59.71 204.08 37.68 -54.99 -24.55 60.22 204.06 0.51 0.55

89 28.96 -29.56 -32.09 43.64 227.35 29.01 -29.74 -32.42 44.00 227.47 0.36 0.38

90 30.16 0.45 -62.76 02.7b 270.41 30.20 0.37 -62.85 62.85 270.34 0.09 0.13

91 14.83 10.03 -33.48 34.95 286.68 14.63 10.30 -33.82 35.35 286.94 0.40 0.48

92 19.30 33.10 -36.66 49.40 312.08 19.04 33.31 -37.23 49.95 311.82 0.55 0.66

93 53.12 50.78 -11.97 52.17 346.74 53.26 50.83 -12.16 52.27 346.55 0.10 0.24

94 54.41 46.85 3.23 4b. 9b 3.95 5447 47.12 2.55 47.19 3.10 0.23 0.73

95 40.97 61.33 26.60 66.85 23.44 40.86 6148 26.21 66.83 23.09 0.02 0.43

9b 55.82 42.67 28.07 51.08 33.34 56.01 42.67 27.51 50.77 32.81 0.31 0.59

97 50.96 43.90 53.82 69.45 50.80 50.78 43.77 53.34 69.00 50.62 0.45 0.53

98 73.35 -1.76 50.06 50.09 92.01 73.51 -2.06 48.95 48.99 92.41 1.10 1.16

99 45.91 -41.60 38.28 56.53 137.38 45.99 41.91 38.03 56.59 137.78 0.06 0.41

100 53.15 -44.79 13.25 46.71 163.51 53.44 -45.02 12.69 46.78 164.26 0.07 0.67

101 33.84 -56.92 -4.77 57.12 184.79 34.01 -5743 -5.16 57.66 185.13 0.54 0.66

102 52.85 -32.01 -34.18 46.83 226.88 53.06 -32.13 -34.30 47.00 226.87 0.17 0.27

103 22.52 4.15 -50.64 50.81 274.68 22.42 4.55 -51.12 51.32 275.09 0.51 0.63

104 35.93 13.75 -43.14 45.28 287.68 36.12 13.48 -43.24 45.29 287.32 0.01 0.34

105 19.45 19.26 -9.72 21.58 33321 19.11 19.14 -10.30 21.74 331.72 0.16 0.68

10b 46.53 30.75 -10.03 32.34 341.93 46.63 30.79 -10.66 32.58 340.91 0.24 0.64

107 71.84 20.66 -10.05 22.98 334.07 72.12 20.43 -10.28 22.87 333.28 0.11 0.43

108 24.34 17.38 7.85 19.07 24.32 24.14 17.68 7.56 19.22 23.15 0.15 0.46

109 72.96 16.37 6.23 17.52 20.83 73.01 16.33 5.25 17,16 17.82 0.36 0.98



so

1 10 31 54 -5.49 19.00 19.77 106.12 31.36 -5.53 1844 19.26 106.70 0.51 0.59

111 58.32 -2.87 26.76 26.91 96.13 58.51 -3.23 26.09 2629 97.05 0.62 0.78

112 79.13 -0.32 12.42 12.42 91.46 79.28 -0.19 11.59 11.59 90.95 0.83 0.85

113 83.05 3.08 -6.18 6.90 296.53 83.18 3.04 -6.37 7.06 295.53 0.16 0.23

114 23.81 -25.50 2.83 25.66 173.66 2370 -25.73 2.38 2584 174.71 0.18 0.52

115 47.99 -30.67 7.84 31.66 165.65 48.19 -30.74 7.14 31.56 166.93 0.10 0.73

116 72.49 -14.22 0.49 14.23 178.02 72.65 -14.24 -0.39 1425 181.56 0.02 0.89

117 19.83 -18.79 -1529 24.23 219.13 19.63 -18.85 -15.74 24.56 219.86 0.33 0.50

118 65.99 6.53 -20.80 21.80 287.44 6624 6.26 -20.78 21.70 286.77 0.10 0.37

119 8.51 0.59 -11.84 11.85 272.85 8.37 0.69 -11.95 11.97 273.30 0.12 0.20

120 71.91 -10.41 -17.10 20.02 238.07 72.05 -10.49 -17.46 20.37 239.01 0.35 0.39

121 47.41 -21.37 -2122 30.12 224.80 47.66 -21.44 -21.38 30.28 224 91 0.16 0.30

122 3.73 0.83 -2.40 2.54 289.09 3.85 0.78 -226 2.39 288.94 0.15 0.19

123 4.10 0.68 -2.67 2.75 284.25 4.01 0.67 -2.61 2.69 28436 0.06 0.11

124 4.80 0.29 -3.32 3.33 274.97 4.66 0.40 -324 3.26 277.06 0.07 0.20

125 3.79 0.81 -2.35 2.49 288.97 3.68 0.81 -2.31 245 289.36 0.04 0.12

126 5.48 0.37 -3.46 348 276.09 5.35 0.57 -3.54 3.59 279 10 0.11 0.25

127 9.43 -2.77 -5.33 6.01 242 52 9.30 -2.73 -5.53 6.17 243.70 0.16 0.24

128 17.37 -6.42 -6.56 9.18 225.64 17.37 -6.42 -6.85 9.39 226.86 0.21 0.29

129 3.69 0.79 -2.34 2.47 288.70 3.58 0.73 -225 2.37 288.00 0.10 0.15

130 7.95 -1.17 4.34 4.50 254.94 7,76 -1.03 4 56 467 25729 0.17 0.32

131 21.56 -6.39 -6.11 8.84 223.70 21.34 -6.34 -6.35 897 225.06 0.13 0.33

132 34.23 -9.99 -8.44 13.08 220.18 34.21 -10.61 -8.83 13.80 219.79 0.72 0.73

133 43.39 -11.55 -11.63 16.39 225.20 43.55 -1148 -11.82 16.48 225.85 0.09 0.26

134 3.95 0.83 -2.36 2.50 289 27 3.91 085 -2.31 2.46 290.14 0.04 0.07

135 12.32 -1.94 -4.77 5 16 247 84 12.10 -1.82 4 72 5.06 248 90 0.10 0.26

136 33.07 -5.83 -6.02 8.38 225.90 33.28 -5.71 -6.30 8.50 227.81 0.12 0.37

137 45.67 -7.77 -8.05 11.19 226.02 45.94 -7.92 -841 11 55 226.72 0.36 0.47

138 58.71 -6.25 -8.94 10.91 235.04 58.98 -6.17 -9.48 11.31 236.94 0.40 0.61

139 64.79 -6.40 -10.01 11.88 237 42 64.96 -6 48 -10.48 12.32 238.25 0.44 0.51

140 4.01 0.74 -2.36 247 287 34 3.91 0 8 1 -2.44 2.57 288 37 0.10 0.15

141 16.39 -2.39 -3.94 4.01 238.76 16.30 -2 22 4.28 4.82 242 61 0.21 0.39

142 40.50 -4.62 4.98 6.80 227.17 40.61 -4.59 -5.63 7 17 230.79 0.47 0.66

143 56.82 -2.97 -7.01 7.02 247 Oo 57. 1 3 -3.02 -7 56 8.14 248.22 0.52 0.63

144 72.10 -1.25 -7.97 8.07 261 . 1 2 7229 -1.37 -8.51 8.62 260.85 0.55 0.58

145 78.85 -0.79 -9.95 9.98 265.49 79.03 -0.65 -993 9.95 266.24 0.03 0.23

146 3.81 0.86 -2.33 2.48 290.19 3.86 0.82 -2.38 2.51 28898 0.03 0.08

147 20.67 -1.88 -3.91 4.34 244.28 20.68 -1.68 4.03 4.36 24741 0.02 0.23

148 44.88 -2.29 4 75 5.27 244.28 45.03 -241 -5.02 5.57 244 30 0.30 0.33

149 62.00 -0.37 -5.23 5.24 20545 62.36 -0.21 -5.61 5.61 267 87 0.37 0.55

150 77.98 1.20 -7.52 7.02 279.09 78.09 1.06 -7,91 7.98 277 66 0.36 0.43

151 8443 0.86 -7.28 7.33 27672 84.48 1.00 -7.39 746 277.71 0.13 0.18

132 8.60 4.38 -6.85 8.13 237.42 8.42 4.06 -7.07 8.16 240.17 0.03 0.43

153 32.70 -15.37 -11.88 19.43 217.71 32.85 -15.45 -12.21 19.69 218.32 0.26 0.37

154 52.15 -11.63 -13.19 17.59 228.59 5243 -11.78 -13.65 18.03 HQ 7] 0.44 0.56

155 70.19 -6.39 -12.68 14.20 24325 70.39 -6.41 -12.99 1448 24375 0.28 0.37

156 84.51 -1.52 -9.51 9.63 260.89 84.57 -1.55 -9.64 9.77 260.88 0.14 0.15

137 90.97 0.09 -8.04 8.04 270.61 90.91 0.11 -8.04 8.04 270.77 0.00 0.06

158 93.70 1.04 -6.86 6.93 278.64 93.78 1.12 -6.58 6.68 279.67 0.25 0.30

159 34.75 -28.47 45.33 53.53 237.87 34.84 -28.63 -45.35 53.63 237.74 0.10 0.18

IbO 38.18 63.85 1.52 63.87 1.36 37.98 63.90 i.ll 63.91 0.99 0.04 0.46

Ibl 66.55 6.06 75.b4 75.89 8542 66.58 5.68 75 36 75.57 85.69 0.32 0.47

lb2 16.96 20.02 4727 51.33 292.95 10.77 20.33 -47.66 51.82 293.10 0.49 0.53

163 38.41 -59.33 18.35 02.10 162.81 38.54 -59.97 18.07 62.64 163.23 0.54 0.71

164 46.98 61 43 4551 70.45 36.54 46.90 el.55 45.12 76.31 36.24 0.14 0.42

165 54.77 9.11 -30.15
3149 286.81 54.97 8.92 -30.29 31.58 286.41 0.09 0.31

166 65.52 -2b.3b 5.36 26.89 168.51 65.74 -26.36 4 54 2675 17022 0.14 0.85



U"

167 66.32 26.38 15.00 30.35 29.62 66.51 2627 14.06 29.80 28.15 0.55 0.97

168 14.66 9.80 -32.90 34.33 286.60 14.45 10.07 -3329 34.78 28683 0.45 0.52

lo9 35.13 -5144 14.42 5342 164.34 33.21 -51.97 13.96 53.82 164.97 0.40 0.71

170 39.86 47.77 32.63 57.85 34.33 39.64 48.06 32.48 58.01 34.05 0.16 0.39

171 42.56 4.54 -2421 24.63 280.61 42.62 4.60 -24.54

24.9"

280.61 0.34 0.34

172 51.90 -23.67 522 2424 167.56 52.04 -23.99 4.82 24.47 168.64 0.23 0.53

173 52.36 20.31 12.09 23 64 30.77 52.66 20.03 1127 22.99 29.35 0.65 0.92

174 19.67 -18.77 -15.93 24.62 220.31 19.52 -18.64 -16.13 24.o5 220.86 0.03 0.28

175 1942 19.44 -9.63 21.69 333.63 19.22 19.63 -9.90 21.98 333.24 0.29 0.39

1_0 31.38 -4.85 19.21 19.81 104.17 31.15 -5.04 18.70 19.37 105 08 0.44 0.59

177 8.80 0.51 -12.02 12.03 272.43 8.82 0.58 -12.13 12.14 272.75 0.11 0.13

178 23.79 -25.30 2.94 25.47 173.37 23.66 -25.45 262 25 58 17-4.13 0.11 0.38

179 23.37 16.79 7.74 18.49 24.75 22.98 16.67 7.06 18.10 22.96 0.39 0.79

180 22.98 -0.79 -11.45 11.48 266.04 23.01 -0.82 -11.79 11.81 266.01 0.33 0.34

ISI 31.54 -14.05 0.19 14.05 179.24 31 62 -14.20 -023 14.21 180.92 0.16 0.45

182 31.12 7.30 3.73 8.19 27.08 31.19 7.21 322 7.89 24.07 0.30 0.52

4 hr after vs Original

Average
AC*

0.33

AE

0.51

Average AE - overprint color exc uded

C 0.22 0.51

M 0.19 0.32

Y 1.15 1.17

K 0.27 0.37

Paper 0.24 0.26

Average AE - overprint color only

0.27 0.47



UN

O riginal 8 hr after

ID#

NUM
L* a* b* C* h

L* a* b* C* h
AC*

AE

1 4201 -24 72 -61.69 66.46 248.16 42.24 -25.51 -61.25 66.35 247.39 0.11 0.93

1
49.38 82.49 10.58 83.16 7.31 49.30 82.70 10.22 83.33 7.04 0.17 0.42

3 87.00 10.27 105.69 106.18 84.45 87.16 9.76 105.81 106.26 84.73 0.08 0.55

4 17.26 28.88 -56.94 63.84 296.89 17.02 29.42 -57.60 04 67 297.06 0.83 0.89

5 40.58 -65.34 21.53 68.80 161.76 40.96 -66.64 21.89 70.14 161.82 1.34 1.40

6 53.37 73.54 57.31 93.24 37.93 5322 73.67 57.86 93.68 38.14 0.44 0.58

7 3.92 0.66 -224 2.33 286.55 3.94 0.91 -2.50 2.66 289.98 0.33 0.36

8 36.37 20.12 -53.42 57.08 290.64 36.66 19.69 -53.46 56.98 290.22 0.10 0.52

9 57.52 -56.97 19.19 60.12 161.38 58.00 -57.43 1841 60.31 le222 0.19 1.02

10 62.52 58.16 43.34 72.53 36.69 62.62 57.86 42.31 71.67 36.18 0.86 1.08

1 1 64.73 10.50 -34.48 36.05 286.94 65.00 10.20 -34 04 35.54 28e.e8 0.51 0.60

12 78.22 30.25 17.84 35.12 30.53 7843 30.10 1647 34.31 28.69 0.81 1.39

13 66.30 1.74 4.24 4.58 292.29 66.66 1.63 -5.00 526 288.10 0.68 0.85

14 7720 -28.53 5.17 28.99 169.73 7745 -28.48 4 30 28.80 17141 0.19 0.91

15 81.82 6.28 -19.71 20.69 287.66 81.87 6.07 -19.22 20.16 287.53 0.53 0.54

16 87.81 -1129 -1.58 11.40 187.97 87 94 -11.21 -1.80 11.35 189.11 0.05 0.27

17 88.21 14 35 3.99 14.89 15.54 88.32 14.30 3 04 14.75 14.28 0.14 0.37

18 4.12 0.71 -220 2.32 287.97 3.93 0.96 -2.55 2.73 290.54 0.41 0.47

19 4.00 0.66 -2.28 2.38 286.06 3.91 0.95 -247 2.e5 291 .06 0.27 0.36

20 3.95 0.66 -2.36 245 285.51 3.92 0.85 -2.47 2.61 289.08 0.16 0.22

21 4.00 0.69 -2.14 225 287.75 398 0.94 -2 34 2.52 291.87 0.27 0.32

22 3.99 0.66 -229 2.38 286.22 3.96 0.92 -2.45 2e2 290.61 0.24 0.31

23 4.12 0 71 -2.12 2.23 288.54 4 11 1.01 -240 2.61 292.85 0.38 0.41

24 4.06 0.62 -2.18
7 7-1

28585 3.97 0.85 -245 259 289.15 0.32 0.37

25 3.83 0.69 -2 23 2.33 287.31 3.83 0.91 -2.48 265 290.15 0.32 0.33

26 96.48 2.08 -5.82 6.18 289.71 96 44 204 -5 42 5 79 290.63 0.39 0.40

">""

47.42 -30.88 -59.48 67.02 242.56 47 72 -31.77 -58.93 00 94 241.67 0.08 1.09

28 53.78 -35.07 -55.66 65 79 237.79 53.96 -35.84 -55 10 0573 236.96 0.06 0.97

29 60.36 -35.48 -5023 61.50 234 76 60.56 -3e03 -49 57 61.28 233.99 0.22 0.88

30 66.25 -32.85 -44.37 55.20 233.48 66.46 -3323 43.60 54.82 232.69 0.38 0.88

31 72.01 -28.15 -37 94 47.24 233 43 72.08 -28.64 -37 32 47.04 232.50 0.20 0.79

32 76.58 -23.12 -32.35 39.76 234.44 7o70 -23 44 -31.66 39.39 233.48 0.37 0.77

33 81.87 -16.99 -25 74 30.84 23657 81.97 -17.21 -25.06 30.40 235.53 0.44 0.72

34 84.52 -13.46
_7773 25.99 238.80 84.65 -13.57 -21.53 2545 237.78 0.54 0.72

35 87.01 -10.19 -18.87 21.44 241 o.3 87.09 -10.32 -18.22 20.94 24048 0.50 0.67

3o 89.18 -7.41 -15.91 1755 245.01 89.22 -7.56 -15.34 17.11 243.76 0.44 0.59

37 91.72 -3.99 -12.38 13.01 252 14 91 70 412 -11.87 12.57 250.85 0.44 0.53

38 93.15 -2.07 -10.38 10.59 258.74 93.13 -2.15 -9.90 10.13 257.73 0.46 0.49

39 95.28 0.48 -7.56 7.58 273.05 95.26 0.46 -7.07 7.09 273.73 0.49 0.49

40 52.28 81.64 1.66 81.66 1.16 52.27 81.70 1.02 81.71 0.71 0.05 0.64

41 56.45 77.80 -6.43 78.06 355.28 56.52 77.76 -7.01 78.08 354.85 0.02 0.59

42 61.57 70.02 -12.02 71.05 35026 61.71 69.81 -1249 70.91 349.86 0.14 0.53

43 06.96 60.75 -14.53 62.46 346.54 67.18 60.32 -14.70 62.08 346.31 0.38 0.51

44 72.33 50.61 -14.93 52.7e 343.57 72.49 50.31 -14.83 52.45 343.57 0.31 0.35

45 76.71 41.97 -14.44 44.38 341 .02 76.87 41.71 -14.16 44.04 341.25 0.34 0.41

46 82.00 31.26 -12.83 33.79 337.68 82.12 30.89 -12.40 33.28 338.12 0.51 0.58

47 84.49 26.00 -11.85 28.57 335.49 84.59 25.81 -11 44 28.23 336.10 0.34 0.46

48 87.06 20.86 -10.71 2345 332.83 87.16 20.62 -10.27 23.04 333.52 0.41 0.51

49 8920 16.59 -9o7 19.20 329.77 8927 16.38 -9.22 18.80 330 64 0.40 0.50

50 91.89 11.29 -8.39 14.06 323.38 91.92 11.14 -7.94 13.68 324.50 0.38 0.48

51 93.27 8.34 -7 o5 11.32 31740 9327 8.20 -720 10.91 318.74 0.41 0.47

52 95.31 4.38 -0.55 7.88 303.75 9528 4.2o -6.14 748 304.75 0.40 0.43



Uo

53 88.62 5.87 99.71 99.88 86.63 88.79 5.37 99.34 99.49 86.90 0.39 0.64

54 90.03 1.56 88.73 88.74 88.99 90.20 1.16 87.57 87.58 89.24 1.16 1.24

55 91.50 -1.37 74.05 74 07 91.06 91.63 -1.64 72.34 "2.36 91.30 1.71 1.74

56 9249 -2.91 58.54 58.61 92.84 92.63 -3.03 56.36 5o.44 9308 2.17 2.19

57 93.28 -3.37 46.46 46.58 94.15 93.35 -3.37 44.42 44 55 94.34 2.03 2.04

58 94.20 -3.28 36.69 36.83 95.11 9427 -3.17 34 74 34.89 95 22 1.94 1.95

59 94.88 -241 24.13 2425 95.69 94.89 .7 77 22.66 1 1
95.60 1.48 1.48

60 95.30 -1.70 17.71 17.79 95.47 95.32 -1.52 16.45 16.52 95.29 1.27 1.27

61 95.42 -1.11 13.15 13.20 94.83 95.42 -0.96 12.20 12.24 94 51 0.96 0.96

62 95.63 -0.56 920 9.22 93.48 95.60 -0.42 8.49 8.50 92.So 0.72 0.72

63 95.90 0.14 4.63 463 88.25 95.87 0.25 4.15 4.16 8o.55 0.47 0.49

64 96.24 0.91 0.19 0.93 1209 96.20 0.97 0.12 0.98 700 0.05 0.10

65 96.46 1.62 -3.73 407 293.53 9642 1.63 -3.52 3.88 294 78 0.19 0.21

66 8.55 -0.16 -3.71 3.72 267.53 8.45 0.04 -3.93 3.93 270.61 0.21 0.31

67 22.52 -1.85 -3.61 4.06 242 91 22.55 1.50 -3.39 3.71 2460o 0.35 0.41

68 37.58 -2.06 -2.31 3.09 22829 37.72 -2.45 -2.42 3.44 224.09 0.35 0.43

69 47.80 -0.19 4.11 4 11 267.38 48.04 -0.67 4.43 4.48 261.45 0.37 0.62

70 57.99 0.64 4.21 426 278 68 58.30 0.70 4 70 475 27840 0.49 0.58

71 66.46 2.19 4.40 492 29045 66.80 2.08 4.97 5.39 292.09 0.47 0.67

72 75.34 2.74 -5.02 5.72 298 04 75.59 2.60 -5 34 594 295.98 0.22 0.43

73 79.23 3.18 -6.02 6.81 297 85 79.39 3.19 -6.23 7.00 297.10 0.19 0.26

74 82.78 3.05 -6.02 6.75 29083 83.01 2.95 -6.03 6.71 29b. 11 0.04 0.25

75 86.47 2.85 -524 5.96 298.52 86.53 2.79 -5.38 6.06 297 37 0.10 0.16

76 89.97 2.86 -b.08 6.72 295.19 89.96 2.87 -6.04 6.69 295.44 0.03 0.04

77 91.84 2.69 -6.00 6 57 294.12 91.85 2.o7 -5
81 6 47 294 41 0.10 0.11

78 94.66 2.28 -546 592 292oo 94.66 2.14 -5.13 5.5o 292.bb 0.36 0.36

79 27.46 50.83 -25.68 56.95 333.20 77 77 51.14 -2612 57 42 33294 0.47 0.59

80 29.24 46.67 -5.80 47.03 352.91 29.03 46.70 -5.60 47.04 353.17 0.01 0.29

81 49.23 79.63 3065 85.33 21.05 49 13 79 72 31.08 85.56 21.30 0.23 0.45

82 40.36 48.06 33.31 58.48 34.73 4023 48.09 33 54 58 64 34.89 0.16 0.27

83 69.06 45.80 82.97 94.78 61.10 69.11 45.65 83.24 9493 61.26 0.15 0.31

84 50.15 -0.20 50.15 50.15 90.23 50 24 -0.72 5040 5040 90.82 0.25 0.58

85 36.94 -2.48 -2.53 3.54 225.07 37.21 -2 76 -255 3.75 222.70 0.21 0.39

86 63.01 -30.99 67 49 "427 11407 6322 -31.58 67 70 7470 115.00 0.43 0.66

87 354b -51.32 14.50 53.33 164.22 35.6.3 . T
~>

">""

14.59 54 27 164.40 0.94 0.97

88 37.48 -54.51 -24.36 5971 204 08 37.73 -55 42 -24.18 60.47 203.57 0.76 0.96

89 28.96 -29.56 -32.09 4364 227.35 29.02 -30.08 -32.17 44 04 22692 0.40 0.53

90 30.16 0.45 -62.76 62.7e 27041 30.22 0.30 -62.82 62.83 270.27 0.07 0.17

91 14.83 10.03 -33.48 34.95 286.68 14.5o 10.10 -33e5 35.13 286.71 0.18 0.33

92 19.30 33.10 -36 66 49.40 312.08 18.98 33.2b -37.10 49.83 311.88 0.43 0.57

93 53.12 50.78 -11 97 52.17 346.74 53.32 50.64 -12.21 5209 346.44 0.08 0.34

94 5441 4685 323 46.96 3.95 54.58 46.77 2.80 46.86 343 0.10 0.47

95 40.97 61.33 26.60 66.85 23.44 40.84 61.45 27.02 67.13 23.73 0.28 0.46

96 55.82 42.67 28.07 51.08 33.34 56.01 42.43 27.85 50.75 33.28 0.33 0.38

97 50.96 43.90 53.82 6945 50.80 50.88 43.92 54.11 69.69 50.93 0.24 0.30

98 73.35 -1.76 50.06 50.09 92.01 73.56 -2.01 49.05 49.09 92.35 1.00 1.06

99 45.91 -41.60 3828 56.53 137.38 46.06 -42.45 38.51 57.31 137.78 0.78 0.89

100 53.15 -44.79 1325 46.71 163.51 53.49 -45.24 12.95 4706 164.03 0.35 0.64

101 33.84 -56.92 4.77 57.12 184.79 34.10 -57.77 4.87 57.98 184.82 0.86 0.89

102 52.85 -32.01 -34.18 46.83 226.8S 53.13 -32.37 -34.31 47.17 22b.b7 0.34 0.47

103 22.52 4. 15 -50.64 50.81 274e8 22.43 4.38 -51.01 51.20 274.91 0.39 0.44

104 35.93 13.75 43.14 45.28 287.68 36.21 13.29 -43.19 4519 287.11 0.09 0.54

105 19.45 192b -9.72 21.58 333.21 19.12 18.96 -9.74 21.32 332.82 0.26 0.45

10b 46.53 30.75 -10.03 32.34 341.93 46.74 30.58 -10.33 3227 341.33 0.07 0.40

107 71.84 20.bb -10.05 22.98 334.07 "2.10 20.52 -10.20 22.91 333.58 0.07 0.33

108 24.34 17.38 7.85 19.07 24.32 24.07 1724 7.95 18.98 24.75 0.09 0.32

109 72.96 lb. 37 e.23 1752 20.83 73 10 16.32 5.45 1721 1847 0.31 0.79



100

no 31.54 -549 19.00 19.77 106.12 31.31 -5.70 18.98 19.81 106.72 0.04 0.31

in 58.32 -2.87 2676 26.91 96.13 58.60 -3.25 2b.29 26.49 97.05 0.42 0.67

112 79.13 -0.32 12.42 12.42 91.46 79.31 -0.29 11.52 11.53 91.44 0.89 0.92

113 83.05 3.08 -6.18 6.90 296.53 83.18 3.01 -6.35 7.03 295.32 0.13 0.23

114 23.81 -25.50 2.83 25.66 173.66 23.69 -26.13 2.90 26.29 173.67 0.63 0.65

115 47.99 -30.67 7.84 31.66 165.65 48.31 -31.06 7.37 31.92 166.66 0.26 0.69

1 lb 72.49 -14.22 0.49 14.23 178.02 72.78 -14.16 -0.24 14.16 180.96 0.07 0.79

117 19.83 -18.79 -15.29 24.23 219.13 19.60 -19.14 -1543 24.58
218.87

0.35 0.44

118 65.99 6.53 -20.80 21.80 287.44 66.24 626 -20.75 21.68 280.77 0.12 0.37

119 8.51 0.59 -11.84 11.85 272.85 8.23 0.55 -11.59 11.60 272.71 0.25 0.38

120 71.91 -10.41 -17.10 20.02 238.67 72.06 -10.47 -17.25 20.18 238.74 0.16 0.22

121 4741 -21.37 -21 .22 30.12 224.80 47.71 -21.68 -21.24 30.35 22441 0.23 0.43

122 3.73 0.83 -2.40 2.54 289.09 3.84 0.84 -2.29 243 290.11 0.11 0.16

123 4 10 0.68 -2.67 2.75 28425 4.04 0.67 -2.51 2.60 284.99 0.15 0.17

124 4.80 0.29 -3.32 3.33 27497 4.7S 0.32 -3.12 3.13 275.84 0.20 0.20

125 3.79 0.81 -2.35 2.49 28897 3.72 0.81 -2.23 2.38 290.00 0.11 0.14

126 5.48 0.37 -346 3.48 276.09 5.40 0.56 -3.32 3.37 279.50 0.11 0.25

127 9.43 -2.77 -5.33 6.01 242.52 9.14 -2.79 -5.59 625 243.47 0.24 0.39

128 1737 -642 -6.56 9.18 225 64 17.41 -0.44 -6.67 9.27 220.00 0.09 0.12

129 3.69 0.79 -2.34 2.47 288.70 3.58 0.8b -223 2.39 291.00 0.08 0.17

130 7.95 -1.17 -4.34 4.50 254.94 783 -0.99 -4.50 4.61 257.b2 0.11 0.27

131 21.56 -6.39 -6.11 8.84 223.70 21.57 -6.64 -5.79 SSI 221.06 0.03 0.41

132 34.23 -9.99 -844 13.08 220.18 3455 -10.48 -8.36 13.41 218.60 0.33 0.59

133 43.39 -11.55 -11.63 16.39 22520 43.70 -11 87 -11.80 10 74 224.82 0.35 0.48

134 3.95 0.83 -2.36 2.50 28927 3.79 0.91 -242 2.59 290 b4 0.09 0.19

135 12.32 -1 94 4.77 5.1b 247 84 12.28 -1.98 -4o5 505 24b 90 0.11 0.13

136 33.07 -5.83 -6.02 8.38 225.90 3324 -6.13 -O.05 8.61 224 b2 0.23 0.35

137 45.67 -7.77 -8.05 11.19 226.02 45.93 -8.10 -825 11.5b 225.51 0.37 0.47

138 58.71 -625 -8 94 10.91 23504 59.15 -6.38 -9.37 11.34 235 73 0.43 0.63

139 64.79 -6.40 -10.01 11.88 237 42 65.01 -6.50 -10.53 12.37 238.33 0.49 0.57

140 4.01 0.74 -2.36 247 287 34 3.89 0.84 -242 2.57 289.19 0.10 0.17

141 16.39 -2.39 -3.94 4 o I 238.76 1625 -2 59 4.03 479 237 28 0.18 0.26

142 40.50 4.o2 4.98 6.80 227.17 40.73 4.75 -5o2 ~36 229 79 0.56 0.69

143 56.82 -2.97 -7.01 7.62 247.06 5721 -3.32 -7.51 8.21 246.19 0.59 0.72

144 72.10 -1.25 -7.97 8.07 261.12 72.24 -1.36 -8.32 8.43 2b0b9 0.36 0.39

145 78.85 -0 79 -9.95 9.98 265.49 79.00 -0.81 -9.97 10.01 265.34 0.03 0.15

146 3.81 0.86 -2.33 2.48 290.19 3 76 0.85 -2.23 2.39 290.73 0.09 0.11

147 20.67 -1.88 -3.91 4.34 244.28 20.66 -1.86 4.00 4.41 24503 0.07 0.09

148 44 88 -2.29 -4.75 5.27 2442S 45.lt. -2.57 4.92 5.55 24240 0.28 0.43

149 62.00 -0.37 -523 524 2b595 62.34 -0.52 -5 73 5.76 26482 0.52 0.62

150 77.98 1.20 -7.52 7.e2 279.09 78.17 0.97 -7.65 7.71 27725 0.09 0.33

151 84.43 0.86 -7.28 7.33 27b.72 84.60 0.85 -7.28 7.33 276.63 0.00 0.17

152 8.60 -4.38 -6.85 8.13 23742 8.37 4.03 -0.97 8.05 239.97 0.08 0.44

153 32.70 -15.37 -11.88 19.43 217.71 32.85 -15.98 -12.03 20.00 216.98 0.57 0.65

154 52.15 -11.63 -13.19 1759 228.59 52.43 -11.92 -13.52 18.03 228.60 0.44 0.52

155 70.19 -6.39 -12.68 14.20 243.25 70.43 -6.49 -13.01 14.54 24347 0.34 0.42

156 84.51 -1.52 -9.51 9.63 260.89
84.6"

-1.67 -9.55 9.70 260.08 0.07 0.22

157 90.97 0.09 -8.04 8.04 270.61 91.02 0.00 -7
7"* 7.72 270.01 0.32 0.34

158 93.70 1.04 -6.86 6.93 278.64 93.69 1.05 -6.61 b.70 279.01 0.23 0.25

159 34.75 -2847 45.33 53.53 237.S7 34.89 -29.02 -45.14 53.66 237 27 0.13 0.60

160 38.18 63.85 1.52 1.36 38.01 63.94 129 63.95 1.16 0.08 0.30

Inl 66.55 6.06 75.64 7589 S542 66.67 5.61 75.79 76.00 85.76 0.11 0.49

162 16.96 20.02 -47.27 51.33 292.95 16.84 20.24 -47.48 51.62 293.08 0.29 0.33

163 38.41 -59.33 18.35 b2.10 162.81 38.74 -60.27 18.45 63.03 Ib2.98 0.93 1.00

164 46.98 61.43 45.51 76.45 36.54 46.S7 bl.60 45.72 "b.72 36.58 0.27 0.29

165 54.77 9.11 -30.15
31.49 286.81 55.02 8.71 -30.13 31.36 286.13 0.13 0.47

Ibb b5.52 -26 36 5 3b 26.89 168.51 e5. 7S -2b.ol 4.44 2b.97 170.52 0.08 0.99
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167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

66.32 26.38 15.00 30.35 29.62
66.5"

2626 14.06 29. "9

14 06 9.80 -32.90 34.33 286.60 14.43 9.94 -33.06 3452

35.13 -51 44 1442 5342 164.34 35.35 -52.30 14.32 5423

39.86 47.77 32.63 57.85 34.33 39.66 47.92 33.04 58.20

42.56 4.54 -2421 24.63 280.61 42.88 4.30 -24.23 24.61

51.90 -2367 522 2424 167.56 52.25 -23.93 4.73 24.39

52.36 20.31 12.09 23.64 30.77 52.53 19.99 11.70 23.1e

19.67 -18.77 -15.93 24.62 220.31 19.52 -18.76 2458

19.42 19.44 -9.63 21.69 333.63 19.10 19.14 -9.80 21.50

31.38 -4.85 19.21 19.81 104.17 3124 -5.17 1924 19.92

8.80 0.51 -12.02 12.03 272.43 8.53 0.70 -11.93 11.95

23.79 -25.30 2.94 25.47 173.37 23.68 -25.66 2.91 25.82

23.37 16.79 7.74 18.49 24.75 23.04 17.11
".6"

I8.75

22.98 -0.79 -11.45 1148 266.04 22.88 -0.87 -11.65 11.69

31.54 -14.05 0.19 14.05 179.24 31.58 -14.48 -0.11 14.48

31.12 7.30 3.73 8.19 27.08 31.02 7.11 3.50 7.93

:s io

2So "3

lo4.o9

34.58

28007

168.82

30.34

220.23

332.S9

105.03

273.34

173.54

24.14

265.75

180.42

26.22

0.56

0.19

0.81

0.35

0.02

0.15

0.48

0.04

0.19

0.11

0.08

0.35

0.26

0.21

0.43

0.26

0.98

0.31

0.89

0.48

0.40

0.66

0.53

0.16

0.47

0.35

0.34

0.38

0.46

0.24

0.53

0.31

8 hr after vs Original

Average
^C*

\F

0.36 0.54

Average AE - overprint color excluded

C 0.34

M 0.30

Y 1.04

K 0.26

Paper 0.39

Average AE - overprint color only

0.30

0.75

0.49

1.11

0.36

0.40

0.48
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Original 24 hr after

ID#

NUM
L* a* b* C*

h L* a* b" C*
h

AC*

AE

1 42.01 -24.72 -61 69 6646 248.16 42.21 -24.97 -61.70 00.56 247.96 0.10 0.32

7 49.38 82.49 10 58 83.16 7.31 49.55 82.79 1045 83.45 720 0.29 0.37

3 87.00 10.27 10569 106 18 84.45 87.25 9.53 104.95 105.38 84.81 0.80 1.08

4 1726 28.88 -56.94 63.84 296.89 16.98 2982 -57 98 05.20 29721 1.36 1.43

5 40.58 -65.34 21 53 68.80 161.76 40.96 -67.14 21.12 70.39 lo2.54 1.59 1.88

6 53.37 73.54 57.31 93.24 37.93 5341 73.80 57.5e 93.60 37.95 0.36 0.36

7 3.92 0.66 -2.24 2.33 286.55 3.94 0.94 -2.36 2.54 291.07 0.21 0.31

8 36.37 20.12 -53.42 57 08 290.64 36.76 19.84 -53.56 57.11 290.33 0.03 0.50

9 57.52 -5697 19.19 60.12 161.38 58.14 -57 38 17.31 59 94 103.21 0.18 2.02

10 62 52 58 16 4334 72.53 36.69 6291 57 73 41 05 70.83 35.42 1.70 2.36

11 64.73 10.50 -34.48 36.05 286.94 65.12 10.30 -34.05 35.57 286.84 0.48 0.61

12 78.22 3025 17.84 35 12 30.53 78.66 30.09 15.71 33.95 27.57 1.17 2.18

13 66.30 1.74 -4.24 4.58 292 29 66.70 1.96 -5.73 6.05 288.89 1.47 1.56

14 77.20 -28.53 5 17 28.99 169.73 77.47 -28.31 3 41 2852 173.13 0.47 1.79

15 81 82 628 -19.71 20.69 287 66 81.92 6.09 -1923 20.17 287.56 0.52 0.53

16 87.81 -11.29 -1 58 11.40 187.97 87 95 -11.09
.7 27 11.32 191.58 0.08 0.73

17 8821 14.35 3.99 14.89 15 54 88.38 14.39 329 14.76 12.87 0.13 0.72

18 4.12 0.71 -220 2.32 287.97 3.99 0.97 -2.38 257 292.18 0.25 0.34

19 400 066 -2.28 2.38 286.06 3.94 0.97 -2 42 2.60 291.78 0.22 0.35

20 3.95 0.66 -2.36 2.45 285.51 3.93 0.95 -2.47 2o5 291 04 0.20 0.31

21 4.00 0.69 -2 14 2.25 287.75 4.00 1.03 -2.32 2.54 293.90 0.29 0.38

77 3.99 066 -2.29 2.38 286.22 4.06 1.01 -2.45 2o5 29242 0.27 0.39

23 4.12 071 -2 12 223 288.54 4.15 1 00 -227 248 293.90 0.25 0.33

24 4.06 0.62 -2.18
7
7-1

285.85 409 0.96 -240 258 291.80 0.31 0.41

25 3.83 069 -223 233 287.31 3.93 0.99 -2.3e 2.5o 29285 0.23 0.34

26 96.48 2.08 -5.82 6 18 289.71 96 40 2.03 -528 5 66 291.09 0.52 0.55

27 47.42 -30.88 -59 48 67.02 242.56 47.69 -31.35 -5929 67.07 242.13 0.05 0.57

28 53.78 -35.07 -55.66 65.79 237,79 53 94 -35.56 -55 35 65 79 23728 0.00 0.60

29 60.36 -35.48 -50.23 61.50 234.76 0055 -35.81 -49.78 61.32 234.27 0.18 0.59

30 66.25 -3285 -44.37 5520 233 48 66.46 -3305 -43 78 5485 232.95 0.35 0.66

31 72.01 -28.15 -37.94 47.24 233.43 72.13 -28.31 -37.32 46.84 232.82 0.40 0.65

32 76.58 -23 12 -32.35 39.70 234 44 7673 -2326 -31.73 39 34 233.75 0.42 0.65

33 81.87 -16.99 -25.74 30.84 236.57 82.00 -1702 -25.10 30.33 235.85 0.51 0.65

34 84.52 -13.46 -2223 25.99 238.80 84.68 -13.46 -21.54 25 40 23799 0.59 0.71

35 87.01 -10 19 -18.87 2144 241e3 87.09 -10.29 -18.26 20.96 240.60 0.48 0.62

36 89.18 -7.41 -1541 17.55 24501 89.30 -7.42 -15.27 16.98 244.10 0.57 0.65

37 91.72 -3.99 -12.38 13.01 252.14 91.77 4.01 -11.75 12.41 251.14 0.60 0.63

38 93.15 -2.07 -10.38 1059 258.74 93.12 -220 -9.84 10.08 257.41 0.51 0.56

39 9528 048 -7 56 7.58 273.65 9525 0.43 -6.97 6.98 273.51 0.60 0.59

40 5228 81.64 1 66 81.00 1.16 52.53 81.82 1.21 81 83 0.85 0.17 0.55

41 56.45 77.80 -6.43 78.06 355.28 56.76 77 72 -6.83 78.02 354.98 0.04 0.51

42 61.57 70.02 -1202 71.05 350.26 61.96 69.77 -12.20 70.82 350.08 0.23 0.50

43 66.96 60.75 -14.53 62.46 346.54 6741 60.31 -14.40 62.01 346.37 0.45 0.64

44 72.33 50.61 -14.93 52.76 343.57 72.66 50.29 -14 56 52.35 343.85 0.41 0.59

45 76.71 41.97 -14.44 44.38 341.02 77.08 41.69 -13.94 43.96 341.51 0.42 0.68

4b 82.00 3126 -12.83 33.79 337.68 82.31 30.99 -12.23 3332 33846 0.47 0.73

47 8449 2600 -11.85 28.57 335.49 84.73 25.78 -1125 28.13 336.41 0.44 0.68

48 87.06 20.86 -10.71 23.45 332.83 87.27 20.60 -10.10 22.95 333.88 0.50 0.70

49 89.20 16.59 -9.67 19.20 329.77 89.35 16.46 -9.07 18.79 331.15 0.41 0.63

50 91.89 11.29 -8.39 14.06 323.38 91 87 11.21 -7.84 13.68 32502 0.38 0.56

51 9327 8.34 -7.65 11.32 317.46 9323 8.18 -7.00 1081 319.22 0.51 0.61

52 95.31 4.38 -6.55 7.88 303 75 95.11 4.42 -O.06 750 306.09 0.38 0.53
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53 88.62 5.87 99.71 99.88 86.63 88.80 5.11 98.24 98.37 87.02 1.51 1.66

54 90.03 1.56 88.73 88.74 88.99 9021 0.89 85.97 85.97 89.41 2.77 2.85

55 91.50 -1.37 7405 74.07 91.06 91 63 -1.81 70.71 70.73 91.46 3.34 3.37

56 9249 -2.91 58.54 58.61 92.84 92.65 -3.06 54.93 55.02 93 19 3.59 3.62

57 93.28 -3 37 4646 46.58 94.15 9334 -3 35 43.13 432b 94.45 3.32 3.33

58 94.20 -328 36.69 36.83 95 11 9426 -3.12 33.79 33.94 9527 2.89 2.91

59 94.88 -2.41 24.13 24.25 95.69 94.87 -2.14 21.95 22.0b 95.5e 2.19 2.20

60 9530 -1.70 17.71 17.79 95.47 9527 -145 15 84 15.91 9523 1.88 1.89

61 9542 -1.11 13.15 13.20 9483 95.40 -0.87 11.65 11.68 94.27 1.52 1.52

62 95.63 -0.56 920 9.22 93.48 95.59 -0.36 8.12 8 12 92.55 1.10 1.10

63 95.90 0.14 4.63 463 8825 9582 0.31 399 4.01 85.61 0.62 0.67

64 96.24 0.91 0.19 0.93 12.09 96 15 1 00 0.12 1.01 6.64 0.08 0.15

65 96.46 1.62 -3.73 4.07 293.53 96.31 1.62 -3.45 3.81 295.11 0.26 0.32

66 8.55 -0.16 -3.71 3.72 267.53 8.46 0.36 4.17 4 19 2"4.93 0.47 0.70

67 22.52 -1 85 -3.61 4.06 24291 22.58 -1.27 -3.73 394 251.20 0.12 0.60

68 37.58 -2.06 -2.31 3.09 228 29 37 80 -2.21 -2.99 3.72 233.55 0.63 0.73

69 47.80 -0.19 4.11 4.11 267 38 48.19 -0.54 -5.08 5 10 263.93 0.99 1.10

70 57.99 0.64 -4.21 4.26 278.68 5839 0.85 -5 31 5.38 279.04 1.12 1.19

71 66.46 2.19 -4 40 4.92 296.45 6683 2.30 -5 39 5.8b 293.14 0.94 1.06

72 75.34 2.74 -5.02 5.72 298.64 75.64 2.73 -5.74 6.35 295.45 0.63 0.78

73 79.23 3.18 -602 6.81 297.85 79.38 3.17 -6.56 7.29 295.79 0.48 0.56

74 82.78 3.05 -6.02 6.75 296.83 82.98 3 08 -6.34 705 295.88 0.30 0.38

75 8647 2.85 -524 596 298.52 8658 2.86 -5.5b 6.25 297.17 0.29 0.34

76 89.97 2.86 -608 6.72 295 19 89 98 284 -b.l 4 6.77 294.81 0.05 0.06

77 91.84 2.69 -6.00 6.57 294.12 91.78 2.70 -5.89 648 294.65 0.09 0.13

78 94.66 2.28 -5.4b 5.92 292.66 94.53 2.15 -5.09 5.53 292.88 0.39 0.41

79 27.46 50.83 -25.68 5695 333 20 27 24 51.30 -26.12 57.57 333.02 0.62 0.68

80 29.24 46.67 -5.80 47.03 352.91 29.07 47 00 -5 94 47.38 352.79 0.35 0.40

81 49.23 7963 30.65 85.33 21 05 4927 79.86 30.88 85.b2 21.14 0.29 0.33

82 40.36 48.06 33.31 58.48 34.73 4032 48.31 33.31 58.b8 34.59 0.20 0.25

83 69.06 45.80 82.97 94.78 61.10 69.14 4559 82.92 94.63 61.20 0.15 0.23

84 50.15 -0.20 50.15 50.15 90.23 50.31 -0.75 50.06 50.07 90.86 0.08 0.58

85 36.94 -2.48 -2.53 3.54 225.67 37.34 -2.57 -3.19 4.10 231 08 0.56 0.78

86 63.01 -30.99 67.49 74.27 114.67 63.30 -31.67 67.27 74.35 1 1521 0.08 0.77

87 35.46 -51.32 14.50 53.33 164 22 35 64 -5255 14 08 54 40 165.00 1.07 1.31

88 37.48 -54.51 -24.3b 59.71 204.08 37.78 -55.36 -24.59 b0.57 203.95 0.86 0.93

89 28.96 -29.56 -32.09 43.64 227 35 29.04 -29.85 -32.63 4422 227.55 0.58 0.62

90 30.16 045 -b2.7b 62.7b 27041 30.23 0.39 -63.02 b3.02 270.36 0.26 0.28

91 14.83 10.03 -3348 34.95 286.68 1442 1024 -33.87 35 38 286.82 0.43 0.60

92 19.30 33.10 -36.66 49.40 312 08 19 00 33.38 -3725 50.02 311 87 0.62 0.72

93 53.12 50.78 -11.97 52.17 346.74 53.4b 50.64 -12.10 52.07 346.56 0.10 0.39

94 54.41 46.85 3.23 46.96 3.95 54.b7 4683 2.24 46.88 2.74 0.08 1.02

95 40.97 61.33 2b.b0 b6.85 23.44 4095 61.64 26.67 67.16 23.40 0.31 0.32

96 55.82 42.67 28.07 51.08 33.34 56.15 42.42 27.11 50.34 32.58 0.74 1.05

97 50.96 43.90 53.82 69.45 50.80 50.93 4386 53.78 69 40 50.80 0.05 0.06

98 73.35 -1.76 50.06 50.09 92.01 73.b9 -2 10 47.68 47.72 92.52 2.37 2.43

99 45.91 -41.60 38.28 56.53 137.38 46.11 -42.50 38. lb 57.11 138.08 0.58 0.93

100 53.15 -44.79 1 3.25 46.71 163.51 53.bb 45.12 12.06 46.71 165.04 0.00 1.34

101 33.84 -56.92 4.77 57.12 1S4.79 34. IS -57.81 -5.34 5805 18527 0.93 1.11

102 52.85 -32.01 -34.18 46.83 226.88 53.20 -32.18 -34.37 47.08 226.89 0.25 0.43

103 22.52 4.15 -50.b4 50.81 274.e8 22.41 4.51 -51.1b 51.36 275.04 0.55 0.64

104 35.93 13.75 43.14 4528 287.68 36.34 13.26 43.10 45.09 287 10 0.19 0.64

105 19.45 1926 -9.72 21.58 333.21 19.09 19,14 -9 99 21.59 332.45 0.01 0.47

106 46.53 30.75 -10.03 32.34 341 .93 46.92 30,65 -10.54 32.41 341.02 0.07 0.65

107 71.84 20.66 -10 05 22.98 33407 72.16 20.48 -10.20 22.88 333.53 0.10 0.40

108 24.34 17.38 785 1907 24 32 24.11 17.68 7.8b 19.35 23.97 0.28 0.38

109 72.96 1637 6.23 1752 20.S3 73.07 lb.4b 4.88 17.17 16.52 0.35 1.36
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110 31.54 -549 19.00 19.77 106.12 31 48 -o.65 18.71 19.54 106.82 0.23 0.34

111 58.32 -2.87 26.76 26.91 96.13 5875 -340 2524 2546 97.67 1.45 1.67

112 79.13 -0.32 12.42 12.42 91.46 79.32 -0.12 10.88 10.88 90.65 1.54 1.56

113 8305 3.08 -6.18 6.90 296.53 83.18 3.13 -6.58 729 29548 0.39 0.42

114 23.81 -25.50 283 25.66 173.66 23.74 -26.14 2.52 26.26 17448 0.60 0.71

115 47.99 -30.67 7.84 31.66 165.65 48.47 -30.89 6.64 31.59 167.88 0.07 1.31

116 72.49 -1422 0.49 14.23 178.02 72 77
-14.07 -0.80 14.10 183.26 0.13 1.32

117 19.83 -18.79 -15.29 24.23 219.13 19.65 -18.92 -15.62 24.53 219.55 0.30 0.40

118 6599 6.53 -20.80 21.80 287.44 66.30 6.35 -20.91 21.85 286.90 0.05 0.37

119 8.51 0.59 -11.84 11.85 272.85 846 085 -11.71 11.74 274.17 0.11 0.29

120 71.91 -10.41 -17.10 20.02 238.67 72.02 -10.35 -17.67 2048 239.65 0.46 0.58

121 47.41 -21.37 -21
2"1 30.12 224.80 47.87 -21.45 -21.59 30.43 225.19 0.31 0.60

122 3.73 0.83 -2.40 2.54 289.09 3.80 0.98 -240 2.60 292.14 0.06 0.17

123 4.10 0.68 -2.67 2.75 284.25 4.10 0.79 -2.71 2.82 286.27 0.07 0.12

124 4.80 029 -3.32 3.33 274.97 4.87 0.43 -3.19 322 277.62 0.11 0.20

125 3.79 0.81 -2.35 2.49 288.97 3.79 0.90 -2.42 2.58 290.37 0.09 0.11

126 5.48 0.37 -3.46 3.48 276.09 5.71 0.69 -349 3 56 281.19 0.08 0.40

127 9.43 -2.77 -5.33 6.01 242 52 9.65 -2.44 -5 40 5.93 245.70 0.08 0.40

128 17.37 -6.42 -6.56 9.18 225 64 17.43 -6.45 -6.77 9.35 226.39 0.17 0.22

129 3.69 0.79 -2.34 2.47 288.70 3.70 0.90 -2.35 2.51 290.88 0.04 0.11

130 7.95 -1.17 4.34 4.50 254.94 788 -0.70 -4.69 474 261.50 0.24 0.59

131 21.56 -6.39 -6.1 1 8.84 223.70 21.54 -6.22 -6.32 8.87 225.43 0.03 0.27

132 34.23 -9.99 -8.44 13.08 220.18 3449 -1074 -8.81 1389 219.3b 0.81 0.88

133 43.39 -11.55 -11.63 16.39 225.20 43.80 -11.65 -12.12 1681 226.12 0.42 0.65

134 3.95 083 -2.36 2.50 289.27 3.96 0.92 -2 43 2.60 290.78 0.10 0.11

135 12.32 -1.94 4.77 5.16 247.84 1221 -1.58 4.82 5 07 251.80 0.09 0.38

136 33.07 -5.83 -6.02 8.38 225.90 33.51 -5.86 -6.41 8.68 227.58 0.30 0.59

137 45.67 -7.77 -8.05 11.19 22602 4623 -7.93 -8.68 11.75 227.60 0.56 0.86

138 58.71 -6.25 -8.94 1091 23504 59 21 -6 07 -9.99 11.69 238.72 0.78 1.18

139 64.79 -6.40 -10.01 11.88 237 42 65.06 -6.45 -10.84 12.62 239.24 0.74 0.87

140 4.01 0.74 -2.36 2.47 287 34 4 17 0.92 -2.53 2.69 290.02 0.22 0.29

141 16.39 -2.39 -3.94 4.61 238 76 16.49 -224 4.22 4.78 242.05 0.17 0.33

142 40.50 4.62 -4.98 6.80 227,17 40.95 4.77 -5.79 7.50 230.53 0.70 0.94

143 56.82 -2.97 -7.01 7,62 247.06 57.29 -3.11 -8.05 8.b3 248.88 1.01 1.15

144 72.10 -1 25 -7.97 8.07 261.12 72.40 -1.42 -8.74 8.8b 260.75 0.79 0.84

145 78.85 -0.79 -9.95 9.98 26549 79.03 -0.62 -10.05 10.0b 266.49 0.08 0.27

146 3.81 0.86 -2.33 2.48 290.19 3.98 0.94 -2.41 2.59 291.26 0.11 0.20

147 20.67 -1.88 -3.91 4.34 244.28 20.70 -1 81 4.17 4.55 246.50 0.21 0.27

148 44.88 -2.29 4.75 5.27 244 28 45.34 -2.54 -522 5.80 244.04 0.53 0.70

149 62.00 -0.37 -523 524 265.95 62.39 -025 -6.09 b.10 267.61 0.86 0.95

150 77.98 120 -7.52 7.62 279.09 78.17 1.20 -8.07 8.16 278.43 0.54 0.58

151 8443 0.86 -7,28 7.33 276.72 84.47 1.04 -7.38 7.45 277.99 0.12 0.21

152 8.60 4.38 -6.85 8.13 237.42 8.45 -3.76 -7.01 7.96 241.78 0.17 0.66

153 32.70 -15.37 -11.88 1943 217.71 32.99 -15.68 -12.32 19.94 218.14 0.51 0.61

154 52.15 -11.63 -13.19 17.59 228.59 52.63 -11.78 -14.05 18.33 230.04 0.74 1.00

155 70.19 -6.39 -12.68 1420 24325 70.46 -6.31 -13.18 14.62 244.43 0.42 0.57

156 84.51 -1 52 -9.51 9.63 260.89 84.57 -1.51 -9.68 9.80 261.15 0.17 0.18

157 90.97 009 -8.04 8.04 27061 90.95 0.09 -7.90 7.90 270.68 0.14 0.14

158 93.70 1.04 -6.86 6.93 278.64 93.68 1.20 -6.46 6.58 280.52 0.35 0.43

159 34.75 -28.47 45.33 53.53 237.87 34.98 -28.88 -45.30 53.73 237.48 0.20 0.47

160 38.18 63.85 1 52 63.87 1.36 38.13 6421 1.33 6423 1.19 0.36 0.41

lbl 66.55 606 75.64 75.89 85.42 66.72 528 75.47 75.66 86.00 0.23 0.82

162 16.96 20 02 47.27 51.33 292.95 16.73 20.44 47.83 52.02 293.14 0.69 0.74

163 38.41 -59.33 18.35 62.10 162.81 38.79 -60.51 18.15 63.17 163.30 1.07 1.26

lb4 46.98 61.43 45 51 76.45 36.54 46.92 61.62 45.52 76.61 36.45 0.16 0.20

165 54.77 9.11 -30.15
31.49 286.81 55 11 8.94 -30.37 31.66 28640 0.17 0.44

Ibb 65.52 -26.36 5.36 26.89 168.51 65.89 -26.24 3.95 26.53 171.44 0.36 1.46
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167 66.32 26.38 15.00 30.35 29.62 66.71 26.11 13.39 29,35 27 15 1.00 1.68

168 14.66 980 -32.90 34.33 286.60 14 36 10.08 -33.31 34.80 28e.83 0.47 0.58

169 35.13 -51.44 14.42 53.42 164.34 35.39 -52.69 1425 54.58 164.87 1.16 1.29

170 3986 47.77 32.63 57.85 34.33 39.69 48.12 33.05 58.37 34 48 0.52 0.57

171 42.56 4.54 -2421 24.63 280.61 43.06 4.52 -24.37 24.78 280.50 0.15 0.53

172 51.90 -23.67 522 2424 167.56 52.30 -2418 4.15 2453 170.26 0.29 1.25

173 52.36 20.31 12.09 23.64 30.77 52.78 19.94 1090
77-7 28.65 0.92 1.32

174 19.67 -18.77 -1593 24.62 220.31 1945 -18.80 -1599 24.68 220.38 0.06 0.23

175 19.42 19.44 -9.63 21.69 333.63 1913 19.72 -977 22.01 333.63 0.32 0.43

176 31.38 -4.85 1921 19.81 104.17 31.24 -5.12 19.00 19.68 105.09 0.13 0.37

177 8.80 051 -12.02 12.03 272.43 8.73 0.80 -12.01 12.04 273.81 0.01 0.30

178 23.79 -25.30 2.94 25.47 173.37 23.75 -25.90 2.78 26.05 173.87 0.58 0.62

179 23.37 16.79 7.74 18.49 24.75 23.07 16.95 7.61 18.58 24.17 0.09 0.36

180 22.98 -0.79 -11.45 11.48 266.04 23.05 -0.81 -11.71 11.74 266.02 0.26 0.27

181 31.54 -14.05 0.19 14.05 179 24 31.76 -14.45 -025 14.45 180.98 0.40 0.63

182 31.12 7.30 3.73 8.19 27.08 31.40 7.09 3.27 781 24.79 0.38 0.58

24 hr after vs Original

Average
AC*

AE

0.53 0.76

Average AE - overprint color excluded

C 0.38 0.60

M 0.36 0.59

Y 1.85 1.90

K 0.48 0.60

Paper 0.52 0.55

Average AE - overprint color only

0.42 0.69
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ID#

CIriginal 220 hr after

NUM L* a* b* C*
h L* a* b* C*

h
AC*

AE

1 42.01 -24.72 -61.69 66.46 248.16 42.45 -27.01 -60.19 65.97 245 S3 0.49 2.77

7
49.38 8249 10.58 83.16 7.31 49.05 82.66 922 83.17 6.3b 0.01 1.41

3 87.00 10.27 105.69 106.18 84.45 87.10 9.34 103.87 104.29 84.86 1.89 2.05

4 17.26 28.88 -56.94 6384 296.89 17.10 2941 -57.93 b4.97 296.92 1.13 1.13

5 40.58 -65.34 21.53 68.80 161.76 41.29 -67.28 21.33 70.58 162.41 1.78 2.08

6 53.37 73.54 57.31 9324 37.93 52.98 73.49 56.73 92.84 37.b7 0.40 0.70

7 392 0.66 -224 2.33 286.55 3.89 125 -2.54 2.84 29b.25 0.51 0.66

8 3637 20.12 -53.42 57.08 290.64 37.09 18.95 -5280 5b.09 289.74 0.99 1.51

9 57.52 -56.97 19.19 60.12 161.38 5842 -57.01 16.82 59.44 lb3.57 0.68 2.54

10 62.52 58.16 43.34 72.53 36.69 62.83 57.15 39 74 b9.bl 3481 2.92 3.75

11 64.73 10.50 -34.48 36.05 286.94 6529 9.59 -33.14 3450 28b. 15 1.55 1.71

12 78.22 30.25 17.84 35.12 30.53 78.60 29.82 14.85 33.32 2647 1.80 3.04

13 66.30 1.74 4 24 458 292.29 66.92 1.61 -5.82 b.04 285.50 1.46 1.70

14 77.20 -28.53 5.17 28.99 169.73 77.58 -28.12 3.38 28.32 173 15 0.67 1.88

15 81.82 628 -19.71 20.69 287.66 81.67 5.69 -1873 19.58 286.90 1.11 1.15

16 87,81 -11.29 -1.58 11.40 187.97 87.84 -11.11 -2.09 11.31 190.66 0.09 0.54

17 8821 14.35 3.99 14.89 15.54 88.29 14.16 323 14.52 12.86 0.37 0.79

18 4.12 071 -2.20 2.32 287.97 3.92 1.25 -2.42 2.73 297.21 0.41 0.62

19 4.00 066 -228 2.38 286.06 3.91 1.32 -2 53 2.85 297 62 0.47 0.71

20 3.95 0.66 -2.36 2.45 285.51 3.90 124 -2.50 2.79 296.43 0.34 0.60

21 4.00 069 -2.14 2.25 287.75 3.99 1.40 -241 2.79 300.05 0.54 0.76

22 3.99 0.66 -2.29 2.38 286 22 4.01 1.33 -2.49 2.82 298 17 0.44 0.70

23 4 12 0.71 -2.12 223 288.54 4.13 1.34 -244 2.78 298.b6 0.55 0.71

24 4.06 0.62 -2.18 2 27 285.85 3.98 1 29 -2.61 2.91 296.27 0.64 0.80

25 3.83 0.69 -2.23 2.33 287.31 3.92 1.34 -2.48 2.82 298.30 0.49 0.70

26 96.48 2.08 -582 6.18 289.71 96.16 1.92 4 55 4.94 292.83 1.24 1.32

27 4742 -30.88 -59.48 67.02 242.56 47.93 -33.06 -57 78 bb.57 240.22 0.45 2.81

28 53.78 -35.07 -55.66 65.79 237.79 5422 -3681 -53.76 65.16 235.60 0.63 2.61

29 60.36 -35.48 -50.23 61.50 234.76 60.78 -36.78 -48 30 b0.71 232.71 0.79 2.36

30 66.25 -32.85 -44.37 55.20 233 48 66.62 -33.82 -42.4b 54 28 231.46 0.92 2.17

31 72.01 -28.15 -37 94 4724 233.43 72.32 -28.76 -3b. 11 46.16 231 46 1.08 1.95

32 76.58 -23.12 -32.35 39.76 234.44 76.80 -23.66 -30.bl 38.69 232.30 1.07 1.84

33 81 87 -16.99 -25.74 30.84 236.57 82.02 -17.35 -24 13 29.72 234.28 1.12 1.66

34 84.52 -13.46 -2223 25.99 238.80 84.65 -13.71 -20.64 24.78 236.42 1.21 1.61

35 87.01 -10.19 -18.87 2144 241.63 87.05 -10.47 -17.39 20.30 238.95 1.14 1.51

36 89.18 -7.41 -15.91 17.55 24501 89 20 -7.62 -144b 16.34 242 22 1.21 1.47

37 91.72 -3.99 -12.38 13.01 252.14 91 64 4.19 -10.95 11.72 249.05 1.29 1.45

38 93.15 -2.07 -10.38 10.59 258.74 92.97 -2.30 -902 9.31 255.71 1.28 1.39

39 95.28 0.48 -7.56 7.58 273.65 9501 0.32 -6.17 6.18 272.93 1.40 1.42

40 52.28 81.64 1.66 81.66 1.16 52.15 81.56 0.30 81.56 021 0.10 1.37

41 56.45 77 80 -6.43 78.06 355.28 56.56 77.30 _7
T") 77.64 354.66 0.42 0.94

42 61.57 70.02 -12.02 71.05 350.26 61.87 69.13 -1228 70.21 349.93 0.84 0.97

43 66.96 60.75 -14.53 62.46 346.54 67.32 59.67 -1432 61.3b 346.50 1.10 1.16

44 72.33 50.61 -14.93 52.76 343.57 72.63 49.60 -14.3b 51.64 343.85 1.12 1.20

45 76.71 41.97 -14.44 44.38 341.02 77.00 41.05 -13.67 43.27 341.58 1.11 1.23

46 82.00 31.26 -12.83 33.79 337.68 8221 30.47 -11 91 32.72 338.66 1.07 1.23

47 8449 26.00 -11.85 28.57 335.49 84.b4 25.28 -10.8b 27 51 336.75 1.06 1.23

48 87.06 20.86 -10.71 23.45 332.83 87.13 2024 -9.b9 22.44 334.42 1.01 1.20

49 89.20 16.59 -9.67 19.20 329.77 89.22 16.04 -8.b0 1820 331.80 1.00 1.20

50 91.89 1129 -8.39 14.06 323.38 91.82 10.89 -7 24 13.08 326.39 0.98 1.22

51 93.27 8.34 -7.b5 11.32 317.46 93.11 7.98 -6.44 10.2b 321.10 1.06 1.27

52 95.31 4.38 -6.55 7.88 303.75 95.03 4.18 -5.31 6.75 308.20 1.13 1.29
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53 88.62 5.87 99.71 99.88 86.63 88.76 499 96.87 97.00 87 05 2.88 2.98

54 90.03 1 56 88.73 88.74 88.99 90.13 0.93 8421 8422 89.37 4.52 4.56

55 91.50 -1.37 74.05 74.07 91 06 91.59 -1.68 68.99 69.01 91.39 5.06 5.07

56 92.49 -2.91 58.54 58.61 92.84 92.56 -2.92 53.64 5372 93.11 4.89 4.90

57 93.28 -3.37 46.46 46 58 94.15 93.29 -3.16 41 95 42.07 94.31 4.51 4.51

58 94.20 -3.28 36.69 36.83 95.11 9421 -2.96 3283 32.96 95.15 3.87 3.87

59 94.88 -2.41 24.13 24.25 95.69 94.79 -2.04 21.42 21.51 9543 2.74 2.74

60 95.30 -1.70 17.71 17.79 95.47 9522 -1.37 15 67 15.73 94.99 2.06 2.07

61 95.42 -1.11 13.15 1320 94.83 9531 -0.84 11.62 11.65 94 14 1.55 1.56

62 95.63 -0.56 9.20 922 9348 95.49 -0.34 8 17 8.17 9240 1.05 1.06

63 95.90 0.14 4.63 4.63 8825 95.72 0.29 4 12 4.13 85.96 0.50 0.56

64 96.24 0.91 0 19 0.93 12.09 96.03 0.96 042 1.05 23.37 0.12 0.32

65 96.46 1.62 -3.73 4.07 293.53 96.15 1.53 -2.87 326 298.10 0.81 0.92

66 8.55 -0.16 -3.71 3.72 267.53 8.56 0.77 -3.89 3.97 28122 0.25 0.95

67 22.52 -1 85 -3.61 4.06 24291 22.86 -1.37 -3.81 405 250.18 0.01 0.62

68 37.58 -2.06 -2.31 309 22829 38.29 -2.37 -3 14 3.94 232.98 0.85 1.14

69 4780 -0 19 -4 11 4.11 267 38 48.64 -0.61 -5.16 5.19 263 28 1.08 1.41

70 57.99 0.64 -4.21 4.26 278.68 58.67 0.43 -546 547 274.47 1.21 1.44

71 66.46 2 19 4.40 4.92 29645 67.07 2.12 -5.48 588 291 12 0.96 1.24

72 75.34 2.74 -5.02 5.72 298.64 75.72 2.56 -585 639 293.64 0.67 0.93

73 79.23 3.18 -6.02 6 81 297 85 79.46 3.08 -647 7.17 295.45 0.36 0.52

74 82.78 3.05 -6.02 675 29683 8304 2.90 -6.24 6.89 294.91 0.14 0.37

75 8647 2.85 -524 5.96 298.52 86.59 2.64 -546 6.06 295.79 0.10 0.33

76 89.97 2.86 -6.08 672 295.19 89 94 2 72 -585 645 294.92 0.27 0.27

77 91.84 2.69 -6 00 6.57 294.12 91.71 2.63 -5.67 6.25 294.86 0.32 0.36

78 94.66 2.28 -5.46 592 292.66 9443 2.04 4 80 522 293.02 0.70 0.74

79 27.46 5083 -25.68 56.95 333.20 27 32 51.90 -2636 5821 333.07 1.26 1.28

80 2924 46.67 -5.80 47.03 352.91 29 17 47 40 -5.83 47.76 352.99 0.73 0.73

81 49.23 79.63 30.65 85.33 21.05 48 83 79.65 30.31 8522 2083 0.11 0.53

82 40.36 48 06 3331 58.48 34 73 40.37 48 33 3320 58.64 34.49 0.16 0.29

83 69.06 45.80 82.97 94.78 61 10 6925 44.72 82.37 93.73 61.50 1.05 1.25

84 50.15 -020 50.15 50.15 90.23 50.67 -0.85 50 16 50 .17 90.98 0.02 0.83

85 36.94 -2.48 -2.53 3.54 225.67 37.69 -2.65 -3.46 4.36 23250 0.82 1.21

86 63.01 -30.99 67.49 74.27 114.67 6362 -31.83 67.18 74.34 115.35 0.07 1.08

87 35.46 -51.32 14.50 53.33 164.22 36.06 -52.90 14.29 54.80 164.88 1.47 1.70

88 37.48 -54.51 -24.36 5971 204.08 38 16 -5594 -2436 61.02 203.53 1.31 1.58

89 28.96 -29.56 -32.09 43.64 227.35 29 38 -30.81 -32.23 44.59 22629 0.95 1.33

90 30.16 0.45 -62.76 62.76 270.41 30.54 -1.22 -62.15 62.16 268.88 0.60 1.82

91 14.83 10.03 -33.48 34.95 286.68 14.47 10.07 -33.75 35.22 286.62 0.27 0.45

92 19.30 33.10 -36.66 49.40 312.08 19.09 33.62 -37 22 50.16 312.09 0.76 0.79

93 53.12 50.78 -11.97 52.17 346.74 53.63 50.11 -12.53 51.65 345.96 0.52 1.01

94 54.41 46.85 323 46.96 3.95 5492 46.24 1.87 46.28 231 0.68 1.58

95 40.97 61.33 26.60 66.85 23.44 40.80 61.76 26.70 67.29 23.38 0.44 0.47

96 55.82 42.67 28.07 51.08 33.34 56.36 41.93 25.97 49.32 31 78 1.76 2.29

97 50.96 43.90 53.82 69.45 50.80 51.06 43.59 53.56 69.05 50.86 0.40 0.42

98 73.35 -1.76 50.06 50.09 92.01 73.88 -2.33 46.39 46.45 92.87 3.64 3.75

99 45.91 -41.60 38.28 56.53 137.38 46.42 -42.98 38 20 57.50 138.37 0.97 1.47

100 53.15 -44.79 13.25 46.71 163.51 54 00 45.06 11.52 46.51 165.66 0.20 1.95

101 33.84 -56.92 -4.77 57.12 184.79 34.53 -58.36 -5.09 58.58 184.99 1.46 1.63

102 52.85 -32.01 -34.18 46.83 226.88 53.bO -32.67 -33.71 46.94 225.89 0.11 1.10

103 22.52 4.15 -50.64 50.81 274.68 22.71 3.52 -5081 50.93 273.97 0.12 0.68

104 35.93 13.75 -43.14 4528 287.68 36.75 12.72 42.67 44.53 286.60 0.75 1.40

105 19.45 1926 -9.72 21.58 333.21 19.31 19.62 -9.61 21.84 333.89 0.26 0.40

106 46.53 30.75 -10 03 32.34 341.93 47.15 3025 -10.81 32.12 340.33 0.22 1.11

107 71.84 20.66 -10.05 22.98 334.07 7224 20.17 -1036 22.68 332.82 0.30 0.70

108 24.34 17.38 7.85 19.07 24.32 24.33 17.96 8 06 19.68 24.18 0.61 0.62

109 72.96 16.37 6.23 17.52 20.83 73.37 16.06 453 16.69 15.76 0.83 1.78
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110 31.54 -5.49 19.00 19.77 106.12 31.70 -5.74 18.9b 19.81 106.84 0.04 0.30

111 58.32 -2.87 26.76 26.91 96.13 59.11 -3.34 24.39 24.62 9781 2.29 2.54

112 79.13 -0.32 12.42 1242 9146 79.45 -0.22 1023 1023 9124 2.19 2.22

113 83.05 3.08 -6.18 690 296.53 83.30 2.89 -6.37 6.99 294.43 0.09 0.37

114 23.81 -25.50 2.83 25.66 173.66 23.98 -26.21 2.70 26.35 174.12 0.69 0.74

115 47.99 -30.b7 7.84 31.66 165.65 48.93 -30.97 6.31 31.61 168.48 0.05 1.82

116 72.49 -1422 049 1423 178.02 72.98 -13.90 -1 00 13 94 184.09 0.29 1.60

117 19.83 -18.79 -1529 2423 219.13 19,81 -19.32 -15.47 24.75 218.70 0.52 0.56

118 6599 6.53 -20.80 21.80 287.44 66.54 6.12 -2052 21.41 286.61 0.39 0.74

119 8.51 0.59 -11.84 11.85 272.85 846 0.95 -11.47 11.51 274.75 0.34 0.52

120 71.91 -10.41 -17.10 20.02 238.67 72 29 -10.58 -17 12 20.13 238.28 0.11 0.42

121 47.41 -21.37 -2122 30.12 224.80 4824 -21.85 -21.5b 30.70 224.62 0.58 1.02

122 3.73 0.83 -2.40 2.54 289.09 3.94 1.29 -2.50 2.81 29740 0.27 0.52

123 4.10 0.68 -2.67 2.75 28425 4.19 122 -2.89 3.13 292.90 0.38 0.59

124 4.80 0.29 -3.32 3.33 274.97 5.00 1.01 -342 3.57 2Sb.42 0.24 0.75

125 3.79 0.81 -2.35 2.49 288.97 3.94 128 -2.3b 2.b9 298.3b 0.20 0.49

126 5.48 0.37 -3.46 348 276.09 579 123 -3.50 3.71 289.33 0.23 0.92

127 9.43 -2.77 -5.33 6.01 242.52 953 -2.10 -5.42 5.82 248.79 0.19 0.68

128 17.37 -6.42 -656 9
.18 225.64 17 74 -5.99 -6.72 9.00 22828 0.18 0.59

129 3.69 0.79 -2.34 247 288.70 3.75 12b -2.48 2.78 29b.88 0.31 0.49

130 7.95 -1.17 4.34 4.50 254.94 821 -0.20 4 55 4.55 267.52 0.05 1.03

131 21.56 -6.39 -6.11 884 223.70 21.94 -6.17 -6.03 S.b2 224.35 0.22 0.45

132 34.23 -9.99 -8.44 13.08 220.18 34.97 -10.35 -889 13.64 220b4 0.56 0.94

133 43.39 -11.55 -11.63 16.39 225.20 4427 -11.84 -12.32 17.09 22b 1 3 0.70 1.16

134 3.95 0.83 -2.36 250 289 27 4.13 128 -2.47 2.78 297 34 0.28 0.50

135 12.32 -1.94 4.77 5.16 247.84 12.62 -1.30 -4.53 4.71 253.98 0.45 0.75

136 33.07 -5.83 -6.02 8.38 225 90 33.80 -6.05 -6.37 8.78 226.45 0.40 0.84

137 45.67 -7.77 -8.05 1 1.19 226.02 4b.55 -8 01 -8.90 11 97 227.99 0.78 1.25

138 58.71 -6.25 -8.94 10 91 23504 59.45 -6.33 -9.81 11.68 237.16 0.77 1.14

139 64.79 -6.40 -10.01 11.88 237.42 65.34 -b40
- 1 0 73 1249 239 20 0.61 0.91

140 4.01 0.74 -2.36 2.47 287.34 4.20 1.2b -2.47 2.78 297 02 0.31 0.56

141 16.39 -2.39 -3.94 4.61 238.76 16.68 -2 01 -4.11 4 57 243.97 0.04 0.51

142 40.50 4.62 4.98 6.80 227.17 41.38 4.74 -6.05 7.69 231.94 0.89 1.39

143 5b.82 -2.97 -7.01 7.62 247.06 57.b9 -3.28 -8 12 8.7b 248.00 1.14 1.44

144 72.10 -1.25 -7.97 8.07 261.12 72.55 -1.34 -8.62 8.72 261.17 0.65 0.80

145 78.85 -0.79 -9.95 9.98 265.49 79.15 -0.96 -10.12 10.17 264.57 0.19 0.38

146 3.81 0.86 -2.33 2.48 290.19 3.98 124 -240 2.70 297.39 0.22 0.42

147 20.b7 -1.88 -3.91 4.34 24428 21.11 -1.25 -3.88 4.08 252.20 0.26 0.77

148 44.88 -229 4.75 5.27 244.28 45.7b -2.70 -543 bOb 243.52 0.79 1.19

149 b2.00 -0.37 -523 5.24 265.95 b2.b8 -0.64 -6.28 6.31 264.16 1.07 1.28

150 77.98 1.20 -7.52 7.62 279.09 78.31 1.0b -7.78 7.85 277.77 0.23 0.44

151 84.43 0.86 -7.28 7.33 276.72 8448 0.80 -7.17 7.22 27b. 3b 0.11 0.13

152 8.b0 4.38 -6.85 8.13 237.42 8.4b -3.61 -6.82 7.72 242.10 0.41 0.78

153 32.70 -15.37 -11.88 19.43 217.71 33.42 -lb.02 -12.35 20.23 217.b3 0.80 1.08

154 52.15 -11.63 -13.19 17.59 228.59 52.92 41.85 -13.93 18.29 229.bl 0.70 1.09

155 70.19 -6.39 -12.68 14.20 243.25 70.b8 -6.51 -13.05 14.58 243.51 0.38 0.63

156 84.51 -1.52 -9.51 9.63 260.89 84.b3 -1.66 -9.48 9.63 2b0.10 0.00 0.19

157 90.97 0.09 -8.04 8.04 270.61 90.93 -0.01 -7.57 7.57 2b9.93 0.47 0.48

158 93.70 1.04 -6.8b 6.93 278.64 93.47 1.01 -6.11 6.19 279.35 0.74 0.79

159 34.75 -28.47 45.33 53.53 237.87 3529 -30.23 -44 50 53.80 235.81 0.27 2.02

leO 38.18 63.85 1.52 63.87 1.36 38.03 64.4b 1.04 64.47 0.93 0.60 0.79

lbl bb.55 6.06 75.64 75.89 85.42 b7.00 520 75.b8 75.86 8b.07 0.03 0.97

162 16.96 20.02 47.27 51.33 292.95 16.95 19.98 -47.71 51.72 iqi 79 0.39 0.44

163 38.41 -59.33 18.35 62.10 162.81 39.18 -60.91 1827 63.59 163.31 1.49 1.76

164 46.98 61.43 45.51 76.45 3b. 54 4b.7b 61.38 45.27 7627 36.41 0.18 0.33

165 54.77 9.11 -30.15 31.49 286.81 55.42 8.37 -29.69 30.84 2S5.-4 0.65 1.09

Ibb b5.52 -26.36 5.3b 26.89 168.51 66.15 -2b.22 355 26.45 172.29 0.44 1.92



169

167 66.32 26.38 15.00 30.35 29.62 66.86 25.94 12.77 28.92 26.20 1.43 2.34

168 14.66 9.80 -32.90 34.33 286.60 14.46 9.93 -33.08 3454 286.72 0.21 0.30

169 35.13 -51.44 14.42 53.42 164.34 35.80 -52.92 14.35 54.83 104.82 1.41 1.63

170 39.86 47.77 32.63 57.85 34.33 39.73 48.13 32.97 58 34 34.41 0.49 0.51

171 42.56 4.54 -24.21 24.63 280.61 43.49 4.17 -2421 24.57 779 78 0.06 1.00

172 51.90 -23.67 5.22 24.24 167.56 52.77 -23.64 3.81 23.95 170.84 0.29 1.66

173 52.36 20.31 12.09 23.64 30.77 53.04 19.84 10.67 22.53 28.27 1.11 1.64

174 19.67 -18.77 -15.93 24.62 220.31 19.68 -19.21 -15.74 24.83 21933 0.21 0.48

1 75 19.42 19.44 -9.63 21.69 333.63 19.30 19.79 -9.50 21.96 334.35 0.27 0.39

176 31.38 -4.85 1921 19.81 104.17 31.74 -5 19 19.47 20.15 104.94 0.34 0.56

177 8.80 0.51 -12.02 12.03 272.43 8.88 0.98 -11.54 11.59 274.83 0.44 0.68

178 23.79 -25.30 2.94 25,47 173.37 23.99 -25.86 2.92 26.02 173.56 0.55 0.59

179 23.37 16.79 7.74 18.49 24.75 2329 17.69 8.04 19 43 2444 0.94 0.95

180 22.98 -0.79 -1145 11.48 266.04 23.31 -0.62 -11.46 11.47 266.92 0.01 0.37

181 31.54 -14.05 0.19 14.05 17924 32.13 -14.50 -041 14 51 181.62 0.46 0.95

182 31.12 7.30 3.73 8.19 27 08 31.61 723 3.31 7.95 24.60 0.24 0.65

220 hr after vs Original

Average
AC*

AE

0.82 1.23

Average AE - overprint color excluded

C 1.01 1.93

M 0.86 1.21

Y 2.60 2.65

K 0.53 0.79

Paper 1.24 1.32

Average AE - overprint color only

0.62 1.04
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ID#

C)riginal 384 hr after

NUM L* a* b* C*
h L* a* b* C*

h
AC*

AE

1 42.01 -2472 -61 .69 66.46 248.16 42.45 -27.37 -59 73 65.71 245.38 0.75 3.33

2 49.38 82.49 10.58 83.16 7.31 49.09 82.62 9.33 83.14 6.44 0.02 1.29

3 87.00 10.27 105.69 106.18 84.45 87.16 9.10 103.19 103.60 84.96 2.58 2.76

4 17.26 28.88 -56.94 63.84 296.89 17.17 29.17 -57.68 64.63 296.83 0.79 0.80

5 40.58 -65.34 21.53 68.80 161.76 41.44 -67.58 20.87 70.73 102.84 1.93 2.49

6 53.37 73.54 57.31 9324 37.93 53.04 73.39 56.55 9265 37.61 0.59 0.84

7

8

3.92

36.37

0.66

20.12

-224

-53.42

2.33

57.08

286.55

290.64

3.99

37.19

144

18.76

-2.46

-5244

2.85

55.70

300.32

289.69

0.52

1.38

0.81

1.87

9 57.52 -56.97 19.19 60.12 161.38 58.56 -57.05 16.20 59.30 164.14 0.82 3.17

10 62.52 58.16 43.34 72.53 36.69 62.91 57 03 39 20 0921 34.50 3.32 4.31

11 64.73 10.50 -34 48 36.05 286.94 65.35 9.44 -32.80 34.13 286.06 1.92 2.08

12 78.22 3025 17 84 3512 30.53 78.65 29.68 14.56 33.00 26.13 2.06 3.36

13 66.30 1.74 -4.24 4.58 29229 6706 1.69 -595 6.19 285.84 1.61 1.87

14 7720 -28.53 5.17 2899 169 73 77.62 -28.09 296 2825 173.99 0.74 2.29

15 81.82 628 -19.71 20.69 287.66 81.87 5.69 -1841 19.27 287 19 1.42 1.43

16 87.81 -1129 -1.58 11.40 187 97 87 84 -11.10 -2.16 11.31 191.03 0.09 0.61

17 8821 14.35 3.99 14.89 15.54 8828 14.12 3 18 14.48 1267 0.41 0.84

18 4.12 0.71 -220 2.32 287.97 4.04 1,47 -2.45 2.86 300.99 0.54 0.80

19 4.00 0.66 -228 2.38 286.06 4.04 1 39 -2.39 2.77 300.24 0.39 0.74

20 3.95 0.66 -2.36 2.45 285 51 4.06 1.41 -2.43 2.81 300.07 0.36 0.76

71
4.00 0.69 -2.14 225 287 75 4.13 1.43 -2.33 2.74 301.53 0.49 0.77

77
3.99 0.66 -2.29 2.38 286.22 4 12 1.45 -2.47 2.86 300.34 0.48 0.82

23 4.12 0.71 -2.12 2.23 288.54 4.21 147 -2.37 278 301.87 0.55 0.81

24 4.06 0.62 -2.18 227 285.85 4.04 1.42 -244 2.82 300. 1 2 0.55 0.84

25 3.83 0.69 -223 2.33 287.31 4.03 1.40 57 2.67 301.71 0.34 0.74

26 96.48 2.08 -5.82 6.18 289.71 96.14 1.87 4.39 4.77 293.08 1.41 1.48

27 4742 -30.88 -59.48 67.02 242.56 47.93 -33.43 -57 33 66.37 239.75 0.65 3.37

28 53.78 -35.07 -55.66 65.79 237 79 5420 -37.20 -53.37 65.06 235.12 0.73 3.16

29 60.36 -35.48 -50.23 61.50 234.76 60.82 -3695 -47 85 60.46 232.33 1.04 2.83

30 66.25 -32.85 44.37 55.20 233.48 66.66 -33.88 -4200 5396 231.11 1.24 2.62

31 72.01 -28.15 -37.94 47.24 233 43 72.26 -29 06 -35.82 46. 1 3 230.95 1.11 2.32

32 76.58 -23.12 -32.35 39.76 234 44 76.83 -23.76 -3027 3848 231.87 1.28 2.19

33 81.87 -16.99 -25.74 30.84 236.57 82.02 -17.41 -23.83 29.51 233.85 1.33 1.96

34 84.52 -13.46 77, 25.99 238.80 84.66 -13.74 -20.33 24.54 235.96 1.45 1.93

35 87.01 -10.19 -18.87 21.44 241.63 87.01 -1047 -17.10 20.05 238.51 1.39 1.79

36 89.18 -7.41 -15.91 17.55 245.01 8901 -7.65 -14.17 16.10 241.65 1.45 1.76

37 91.72 -3.99 -12.38 13.01 252.14 91.42 -424 -10.71 11.52 24840 1.49 1.72

38 93.15 -2.07 -10.38 10.59 258.74 92.79 _1 IJ -8.73 9.02 255.42 1.57 1.70

39 95.28 0.48 -7.56 7.58 273.65 94.80 0.28 -5.95 5.96 272.71 1.62 1.69

40 52.28 81.64 1.66 81.66 1.16 52.16 81.34 047 81.34 0.33 0.32 1.23

41 56.45 77.80 -6.43 78.06 35528 56.61 77.18 -7.03 77.50 354.80 0.56 0.88

42 61.57 70.02 -12.02 71.05 350.26 61.94 68.97 -12.05 70.02 350.09 1.03 1.11

43 66.96 60.75 -14.53 62.46 346.54 67.40 59.45 -14.05 61.09 346.71 1.37 1.45

44 72.33 50.61 -14.93 52.76 343.57 72.65 49.48 -14.15 51.47 344.05 1.29 1.41

45 76.71 41.97 -1444 44.38 341.02 77.05 40.91 -13.40 4305 341.86 1.33 1.52

46 82.00 3126 -12.83 33.79 337.68 82.27 30.31 -11.64 32.47 338.98 1.32 1.55

47 84.49 26.00 -11.85 28.57 335.49 84.65 25.14 -10.65 27.31 337.04 1.26 1.48

48 87.06 20.86 -10.71 23.45 332.83 87.17 20.10 -9.45 2221 334.81 1.24 1.48

49 89.20 16.59 -9.67 19.20 329.77 89.19 16.04 -8.40 18.10 332.35 1.10 1.38

50 91.89 11.29 -8.39 14.06 323.38 91.80 10.92 -7.06 13.00 327.10 1.06 1.38

51 93.27 8.34 -7.65 11.32 317.46 93.09 7.94 -6.25 10.11 321.80 1.21 1.47

52 95.31 4.38 -6.55 7.88 303.75 94.96 420 -5.15 6.64 309.25 1.24 1.45
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53 88.62 5.87 99.71 99.88 86.63 88.82 4.75 95.94 96.05 87 17 3.83 3.94

54 90.03 1.56 88.73 88.74 88.99 90.13 0.99 83.81 S3.82 89.33 4.92 4.95

55 91.50 -1.37 74.05 74.07 91 06 91.60 -1.78 68.27 6829 91.49 5.78 5.80

56 92.49 -2.91 58.54 58.61 92.84 92.61 -2.93 52.91 52.99 93.16 5.62 5.63

57 93.28 -3.37 46.46 46.58 94.15 93.31 -3.19 4128 41.40 94.42 5.18 5.18

58 9420 -328 36.69 36.83 95.11 94.21 -2.96 32.35 3249 95.22 4.34 4.35

59 94.88 -2.41 24.13 24.25 95.69 9481 -2.00 21.10 21.19 95.42 3.06 3.06

60 95.30 -1.70 17.71 17.79 9547 95.20 -1.36 15.39 15.45 95.06 2.34 2.35

61 95.42 -1.11 13.15 1320 94.83 95.29 -0.83 11 41 11.44 94.16 1.76 1.77

62 95.63 -0.56 920 9.22 93.48 95.50 -0.33 8.00 8.00 92.40 1.22 1.23

63 95.90 0.14 4.63 4.63 8825 95.69 029 4.08 4.10 85.87 0.53 0.61

64 96.24 0.91 0.19 0.93 12.09 96.01 0.94 0.53 1 08 29.33 0.15 0.41

65 96.46 1 62 -3.73 4.07 293.53 96.10 1.48 _2
~'~)

3 10 298 55 0.97 1.08

66 8.55 -0.16 -3.71 3.72 267.53 8.57 1.08 -3.88 4.03 285 0.31 1.25

67 22.52 -1.85 -3.61 4.06 242.91 22.96 -0.88 -383 3.93 257 12 0.13 1.09

68 37.58 -2.06 -2 31 3.09 228.29 38.38 -2.11 -3.29 3.91 237 29 0.82 1.27

69 47.80 -0.19 -4.11 4.11 267.38 48.64 -0.58 -563 5.66 264 15 1.55 1.78

70 57.99 064 -4.21 426 278.68 5880 0.69 -5.83 5.88 276 77 1.62 1.81

71 66.46 2.19 440 4.92 296.45 67.17 2.04 -5.67 603 289 81 1.11 1.46

72 75.34 2.74 -5.02 5.72 298.64 7590 2.48 -584 0.35 292.98 0.63 1.03

73 7923 3.18 -6.02 6.81 297.85 79.52 3.09 -6.51 721 29542 0.40 0.58

74 82.78 3.05 -6.02 '6.75 296.83 83.01 2.77 -6.33 0.91 293.60 0.16 0.48

75 86.47 2.85 -524 5.96 298.52 86.56 2.75 -5.38 6.05 297.06 0.09 0.19

76 89.97 2.86 -6.08 6.72 295.19 89 89 2.75 -5.78 6.40 295.40 0.32 0.33

77 91.84 2.69 -6.00 6.57 294.12 91.72 2.65 -560 o 19 295.32 0.38 0.42

78 94.66 228 -5.46 5.92 292.66 9442 2.07 -4.67 5 10 293.91 0.82 0.85

79 27.46 50.83 -25.68 5695 33320 27.31 51.92 -26.26 58.18 333.17 1.23 1.24

80 29.24 46.67 -580 47.03 35291 29.25 47.44 -5.74 47.79 353.10 0.76 0.77

81 49.23 79.63 3065 8533 21.05 48.89 79.57 3029 85.14 20.84 0.19 0.50

82 40.36 48.06 33.31 58.48 34.73 4045 48.26 32.92 58.42 34.30 0.06 0.45

83 69.06 45.80 82.97 94.78 61.10 69 30 44.52 81.83 93.16 6145 1.62 1.73

84 50.15 -020 50 .15 50 .15 90.23 50.83 -126 49.81 49.83 91.45 0.32 1.30

85 36.94 -2.48 -2.53 3 54 22567 37.87 -2 79 -367 461 232.79 1.07 1.50

86 63.01 -30.99 67.49 74.27 1 14.67 63.89 -31.84 66.71 73.92 115.51 0.35 1.45

87 35.46 -51.32 14.50 53.33 16422 36. 1 7 -5304 13.74 54.79 165.48 1.46 2.01

88 37.48 -54.51 -24.36 59.71 204.08 38.27 -55.86 -24.67 61.07 203.83 1.36 1.59

89 28.96 -29.56 -32.09 43.64 227.35 29.56 -30.79 -3242 44 71 226.48 1.07 1.41

90 30.16 0.45 -62.76 02.76 270.41 30.60 -1.61 -61.86 61.88 268.51 0.88 2.29

91 14.83 10.03 -3348 34.95 286.68 14.56 1027 -33.73 3526 286.93 0.31 0.44

92 19.30 33.10 -36.66 49.40 312.08 19,14 33.60 -3724 50.16 312.06 0.76 0.78

93 53.12 50.78 -11.97 52.17 346 74 53.70 50.04 -1241 51.56 346.07 0.61 1.04

94 54.41 46.85 3.23 46.96 3 95 5502 46.43 1 79 46.46 2.21 0.50 1.62

95 40.97 61.33 26.eO 66.85 23.44 40.89 el.75 26.73 67.29 23.41 0.44 0.45

96 55.82 42.67 28.07 51.08 33.34 56.56 41.84 25.67 49.09 31.54 1.99 2.65

97 50 96 43.90 53.82 69.45 50.80 51.16 4342 53.19 68.66 50.78 0.79 0.82

98 73.35 -1.76 50.06 50.09 92.01 73.96 -240 45.65 45.71 93.02 4.38 4.50

99 45.91 -41.60 38.28 56.53 137.38 46.68 43.03 37.90 57.34 138.63 0.81 1.67

100 53.15 -44.79 13.25 46.71 163.51 54.20 44.88 11.00 4621 16623 0.50 2.48

101 33.84 -56.92 4.77 57.12 184.79 34.61 -58.33 -5.50 58.59 185.38 1.47 1.76

102 52.85 -32.01 -34.18 46.83 226.88 53.67 -32.54 -33.67 46.83 225.97 0.00 1.10

103 22.52 4.15 -50.64 50.81 274.68 22.69 3.55 -5081 50.93 274.00 0.12 0.65

104 35.93 13.75 43.14 45.2S 287.68 36.85 12.79 -42.56 44.44 286.73 0.84 1.45

105 19.45 1920 -9 72 21.58 33321 1929 19.47 -9.74 21.77 33344 0.19 0.26

106 46.53 30.75 -10.03 32.34 341 .93 47.39 30.15 -1085 32.05 34021 0.29 1.33

107 71.84 20.66 -10.05 22.98 334.07 72.39 20.14 -1028 22.61 332.97 0.37 0.79

108 24.34 17.38 7.85 19.07 24.32 24.49 1821 8.07 19.92 23.90 0.85 0.87

109 72.96 10.37 6.23 17.52 20.83 73.37 16.10 424 16.65 14 75 0.87 2.05



no 31.54 -5.49 19.00 19.77 106.12 31.75 -5.86 18 51 19.41 107.55 0.36 0.65

111 58.32 -2.87 26.76 26.91 96.13 59.18 -3.42 23.96 2421 98.13 2.70 2.98

112 79.13 -0.32 12.42 12.42 91.46 7953 -0.13 10.05 10.05 90.72 2.37 2.41

113 83.05 3.08 -6.18 6.90 296.53 8326 2.93 -6.35 7.00 294.80 0.10 0.31

114 23.81 -25.50 2.83 25.66 173.66 24.04 -26.19 2 43 26.30 174.69 0.64 0.83

115 47.99 -30.67 7.84 31.66 165.65 49.02 -31.03 595 31.59 169.14 0.07 2.18

116 72.49 -1422 049 14.23 178.02 73.02 -13.97 -1.14 14.02 184 e8 0.21 1.73

117 19.83 -18.79 -15.29 24.23 219.13 19.87 -19.35 -15.66 24.90 218.99 0.67 0.67

118 65.99 6.53 -2080 21.80 287.44 66.52 6.04 -20.35 2123 286.52 0.57 0.85

119 8.51 0.59 -11.84 11.85 272.85 8.60 1.16 -11.42 1147 275.83 0.38 0.71

120 71.91 -10.41 -17.10 20.02 238.67 72.34 -10.59 -17.05 20.07 238.15 0.05 0.47

121 4741 -21.37 -21.22 30.12 224.80 48.31 -21.76 -21.42 30.53 224.55 0.41 1.00

122 3.73 0.83 -2.40 2.54 289.09 3.95 1.50 -2.50 2.92 300.90 0.38 0.71

123 4.10 0.68 -2.67 2.75 284.25 4.22 1.42 -274 309 297.35 0.34 0.75

124 4.80 029 -3 32 3.33 274.97 4.95 1 17 -328 3 48 289.64 0.15 0.89

125 3.79 0.81 -2.35 2.49 288.97 3.94 1.49 -24e 2.88 30127 0.39 0.70

126 5.48 0.37 -3.46 348 276.09 5.59 146 -3.60 388 292.04 0.40 1.10

127 9.43 -2.77 -5 33 6.01 242.52 9.67 -1.84 -5 31 5.62 250.90 0.39 0.96

128 17.37 -6.42 -6.56 9.18 225.64 17.68 -5.83 -6.66 8.85 228.78 0.33 0.67

129 3.69 0.79 -2.34 2.47 288.70 3.79 1.51 -2.47 2.90 301.55 0.43 0.74

130 7.95 -1.17 -4.34 4 50 254.94 804 0.04 4.51 451 270.45 0.01 1.23

131 21.56 -6.39 -6.11 8.84 223.70 21.96 -5.82 -6.17 848 226.68 0.36 0.70

132 3423 -9.99 -844 1308 220 18 35.14 -10.32 -907 13.74 221 32 0.66 1.15

133 43.39 -11.55 -11.63 16 39 225.20 44.43 -11.80 -12.31 17 05 226.21 0.66 1.27

134 3.95 0.83 -2.36 2.50 28927 4 19 1.59 -250 29e 302.43 0.46 0.81

135 12.32 -1.94 4.77 5.16 247.84 1251 -0.75 -45.3 459 26062 0.57 1.23

136 33.07 -5.83 -6.02 8.38 225.90 33.88 -5.91 -6.77 898 228.90 0.60 1.11

137 45.67 -7.77 -8.05 1 1.19 226.02 46.71 -8 05 -9.27 1 -i 27 22902 1.08 1.63

138 58.71 -6.25 -8.94 10.91 235.04 59.55 -6.23 -10.13 11.89 238.40 0.98 1.46

139 64.79 -6.40 -10.01 1 1.88 237.42 6543 -6.39 -1088 1261 239.59 0.73 1.08

140 4.01 0.74 -2.36 247 287.34 4 27 1.45 -245 2.85 300.58 0.38 0.76

141 16.39 -2.39 -3.94 4.61 238.76 10.87 -1.33 4 llll 422 251 02 0.39 1.17

142 40.50 4.62 4.98 6.80 227.17 41 57 -4.78 -6 21 7.83 232.42 1.03 1.64

143 56.82 -2.97 -7.01 7.62 247.06 57.73 -3.21 -8 25 8.85 248.76 1.23 1.56

144 72.10 -1.25 -7.97 8.07 2el.l2 72o3 -1.57 -8 77 8.91 259.83 0.84 1.01

145 78.85 -0.79 -9.95 9.98 265.49 79 19 -0.86 -9 SI 985 264.98 0.13 0.37

146 3.81 0.86 -2.33 2.48 290.19 4.08 1 45 _7 37 2.78 301 .54 0.30 0.65

147 20.67 -1.88 -3.91 434 244.28 21.18 -0.95 -3 78 3.89 255.83 0.45 1.07

148 44.88 -229 4.75 527 244.28 45.83 -2.84 -5.53 6 22 242.79 0.95 1.35

149 62.00 -0.37 -5.23 5.24 265.95 02.81 -0.65 -6.32 6.36 264.09 1.12 1.39

150 77.98 1.20 -7.52 7.62 279.09 78.33 0.98 -7.95 8.01 277.00 0.39 0.60

151 8443 0.86 -7.28 7.33 276.72 8448 0.88 -7.32 7.37 276.82 0.04 0.07

152 8.60 -4.38 -6.85 8.13 237.42 8.50 -3.55 -6.90 7.75 242.78 0.38 0.84

153 32.70 -15.37 -11.88 19.43 217.71 33.53 -15.81 -12.57 2020 218.50 0.77 1.17

154 52.15 -11.63 -13.19 17.59 228.59 53.13 -11.86 -14.01 18.35 229.74 0.76 1.30

155 70.19 -6.39 -12.68 14.20 243.25 70.82 -6.56 -13.08 14.64 243.36 0.44 0.77

156 84.51 -1.52 -9.51 9.63 260.89 84.04 -1.67 -9.27 9.42 259.80 0.21 0.31

157 90.97 0.09 -8.04 804 270.61 90.94 -0.06 -745 7.45 269.57 0.59 0.61

158 93.70 1.04 -e.8e e.93 278.64 93.57 0.88 -5.92 5.99 27840 0.94 0.96

159 34.75 -28.47 45.33 53.53 237.87 35.3o -30.19 -44 oO 53.86 23591 0.33 1.97

loO 38.18 63.85 1.52 63.87 1.36 38 15 64. 5o 122 64.57 1.08 0.70 0.77

101 66.55 6.06 75.64 75.89 85.42 07.17 4.67 74.94 75.08 86.44 0.81 1.68

162 16.90 20.02 4727 51.33 292.95 10.83 20.07 47.59 51.65 292.87 0.32 0.35

163 38.41 -59.33 18.35 62.10 162.81 3926 -61.06 17.79 63.00 163.76 1.50 2.01

164 46.98 61.43 45.51 76.45 36.54 46.92 el 54 4525 76.39 36.33 0.06 0.29

165 54.77 9.11 -30.15 31.49 286.81 55.55 8.25 -29 70 30.82 285.52 0.67 1.25

lee 65.52 -26.36 5.3e 26.89 168.51 66.26 -26.15 3 23 26.35 172.96 0.54 2.26
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167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

66.32

14.66

35.13

39.86

42.56

51.90

52.36

19.67

19.42

31.38

8.80

23.79

23.37

22.98

31.54

31.12

26.38

9.80

-51.44

47.77

4.54

-23.67

20.31

-18.77

19.44

4.85

0.51

-25.30

16.79

-0.79

-14.05

7.30

15.00

-3290

14.42

32.63

-24.21

5.22

12 09

-15.93

-9.63

1921

-1202

2.94

7.74

-11.45

0.19

3.73

30.35

34.33

5342

57.85

24.63

2424

23.64

24.62

21.69

19.81

12.03

25.47

18.49

11.48

14.05

8.19

29.62

286.60

164.34

34.33

28061

167.56

30.77

220.31

333.63

104.17

27243

173.37

24.75

266.04

17924

27.08

67.00

14.55

35.93

39.86

43.66

52.94

53.24

19.68

19.35

31.73

8.93

24.14

23.54

2340

32.35

31.80

25.73

9.80

-53.06

48.19

427

-23.88

19.73

-19 14

20.18

-5.37

1.16

-25.79

17.76

-0.49

-14.09

7.42

12.44

-3304

13.92

32.81

-2435

3 60

10.05

-16.02

-951

18.93

-11.76

-11.65

-0.64

3.07

28.58

3447

54.85

58.30

24,72

24.15

22.15

24.90

22.31

19o8

11.82

25.91

1940

11.66

14.10

8.03

25 81

286.52

16529

3425

279.94

171.42

27.00

219,93

334.76

105.83

27563

174.36

23.76

267.61

182.58

22.50

1.77

0.14

1.43

0.45

0.09

0.09

1.49

0.34

0.62

0.13

0.21

0.44

0.91

0.18

0.05

0.16

2.73

0.18

1.87

0.46

1.14

1.94

2.30

0.38

0.75

0.69

0.71

0.72

0.99

0.55

1.16

0.96

384 hr after vs Original

Average
AC* AE

0.95 1.45

Average AE - overprint color excluded

C 1.22 2.31

M 1.03 1.36

Y 3.02 3.08

K 0.62 0.95

Paper 1.41 1.48

Average AE - overprint color only

0.72 1.23
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Original 554 hr after

ID#

N U M L* a* b* C*
h L* a* b* C* h

AC*
AE

1 42.01 -24.72 -61.69 66.46 248.16 42.34 -27.62 -59.34 65.27 24504 1.19 3.75

2 49.38 8249 10.58 83.16 7.31 49.34 82.48 997 83.08 6.89 0.08 0.61

3 87.00 10.27 105.69 106.18 84.45 87.33 8.46 102.53 102.88 85.28 3.30 3.66

4 17.26 28.88 -56.94 63.84 296.89 17.29 29.04 -57.19 64.14 296.92 0.30 0.30

5 40.58 -65.34 21.53 68.80 161.76 41.59 -67.76 20.36 70.75 16327 1.95 2.87

6 53.37 73.54 57.31 93.24 37.93 53.30 7328 56.59 92.59 37.68 0.65 0.77

7 3.92 0.66 -224 2.33 286.55 4.00 1.58 -2.31 2.80 304.32 0.47 0.93

8 36.37 20.12 -53.42 57.08 290.64 37.30 18.66 -51.85 55.10 289.80 1.98 2.34

9 57.52 -56.97 19.19 60.12 161.38 58.74 -56.78 1581 58.94 164.44 1.18 3.60

10 62.52 58.16 43.34 72.53 36.69 63.14 56.86 38.75 68.81 3428 3.72 4.81

11 64.73 10.50 -3448 36.05 286.94 65.44 9.46 -32.18 33.55 286.38 2.50 2.62

12 78.22 30.25 17.84 35.12 30.53 78.82 2951 14.46 32.86 26.11 2.26 3.51

13 66.30 1.74 -4.24 4.58 292.29 67.10 1.78 -5.83 6.10 286.94 1.52 1.78

14 77.20 -28.53 5.17 28.99 169.73 77.70 -27.96 300 28.12 173.87 0.87 2.30

15 81.82 6.28 -19.71 20.69 287.66 81.95 5.71 -17.95 18.84 287.66 1.85 1.85

16 87.81 -11.29 -1.58 11 40 187.97 87.87 -11.09 -1 86 11.24 189.54 0.16 0.35

17 88.21 14.35 3.99 14.89 15.54 88.31 14.02 3 42 14.43 13.72 0.46 0.67

18 4.12 0.71 -2.20 2.32 287.97 4.02 1.60 _7 "IT 2.74 305.83 0.42 0.90

19 4.00 0.66 -2.28 2.38 286.06 4.00 1.61 _2 33 2.83 304.74 0.45 0.95

20 3.95 0.66 -2.36 2.45 285.51 4.01 1.60 _2 50 2.97 302.56 0.52 0.95

21 4.00 0.69 -2.14 225 287.75 4.15 1 68 _7 24 2.S0 306.85 0.55 1.01

22 3.99 0.66 -2 29 2.38 286.22 4.10 1.59 .7 26 2.76 305.03 0.38 0.94

23 4.12 0.71 -2.12 2.23 288.54 4.19 1 70 7 25 2.82 307.05 0.59 1.00

24 4.06 0.62 -2.18
7 77 285.85 4.11 1.65 .7 40 2.91 304.60 0.64 1.05

25 3.83 0.69 -2.23 2.33 287.31 3.96 1.56 -229
*> 7*7 304.33 0.44 0.88

26 96.48 208 -5.82 6 18 289.71 9603 1.79 4.05 4.43 293.86 1.75 1.85

27 47.42 -30.88 -59.48 67.02 242.56 47.85 -33.67 -56.80 66.03 239.34 0.99 3.89

28 53.78 -35.07 -55.66 6579 237.79 5422 -37.34 -52.68 64.58 234.67 1.21 3.77

29 60.36 -35.48 -50.23 61.50 234.76 60.81 -37.12 47.19 60.04 231.81 1.46 3.48

30 66.25 -32.85 -44.37 55.20 233.48 66.68 -34.02 -41 36 53.56 230.56 1.64 3.26

31 72.01 -28.15 -37.94 47.24 23343 72.42 -28,91 -35.07 4545 230.50 1.79 3.00

32 76.58 -23.12 -32.35 3976 234.44 76.85 -23,76 -29e8 38.01 231.32 1.75 2.76

33 81.87 -16.99 -25.74 30.84 236.57 82.06 -17.35 -23.21 28.98 23322 1.86 2.56

34 84.52 -1346 -2223 25.99 238.80 84.64 -13.79 -19.86 24.18 235.22 1.81 2.40

35 87.01 -10.19 -18.87 21.44 241.63 87.04 -10.52 -16.62 19.67 237.67 1.77 2.27

36 89.18 -7.41 -15.91 17.55 245.01 89.13 -7.71 -13.78 15.79 240.77 1.76 2.15

37 91.72 -3.99 -12.38 13.01 252.14 91.56 4.29 -10.31 11.17 24740 1.84 2.10

38 93.15 -2.07 -10.38 10.59 258.74 92.88 -2.41 -8.42 8.76 254.07 1.83 2.01

39 95.28 0.48 -7.56 7.58 273.65 94.89 0.20 -5.63 5.63 272.08 1.95 1.99

40 52.28 81.64 1.66 81.66 1.16 52.47 81.37 1.07 81.38 0.75 0.28 0.68

41 56.45 77.80 -6.43 78.06 355.28 56.88 76.94 -6.47 77.21 355.19 0.85 0.96

42 61.57 70.02 -12.02 71.05 35026 62.12 68.87 -11.44 69.81 350.57 1.24 1.40

43 66.96 60.75 -14.53 62.46 346.54 67.56 59.30 -13.49 60.81 347.18 1.65 1.88

44 72.33 50.61 -14.93 52.76 343.57 72.85 49.13 -13.59 50.98 344.54 1.78 2.06

45 76.71 41.97 -14.44 44.38 341.02 77.13 40.69 -12.96 42.70 342.33 1.68 2.00

46 82.00 31.26 -12.83 33.79 337.68 82.34 30.10 -11.18 32.11 339.63 1.68 2.05

47 8449 26.00 -11.85 28.57 335.49 84.68 25.02 -10.21 27.03 337.80 1.54 1.92

48 87.06 20.86 -10.71 23.45 332.83 87.14 19.94 -9.09 21.91 335.49 1.54 1.86

49 89.20 16.59 -9.67 19.20 329.77 89.18 15.89 -8.02 17.80 33323 1.40 1.79

50 91,89 11.29 -8.39 14.06 323.38 91.78 10.79 -6.69 f2.70 328.18 1.36 1.78

51 93.27 8.34 -7.65 11.32 317.46 93.09 7.79 -5.88 9.77 322.95 1.55 1.86

52 95.31 4.38 -6.55 7.88 303.75 94.90 4.09 4 80 6.31 31044 1.57 1.82
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53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

1 00

I01

1 02

103

104

1 05

106

107

108

109

88.62 5.87 99.71 99.88

90.03 1.56 88.73 88.74

91.50 -1.37 74.05 74.07

92.49 -2.91 58.54 58.61

93.28 -3.37 46.46 46.58

94.20 -3.28 36.69 36.83

94.88 -241 24.13 24.25

95.30 -1.70 17.71 17.79

95.42 -1.11 13.15 13.20

95.63 -0.56 9.20 9.22

95.90 0.14 4.63 4.63

96.24 0.91 0.19 0.93

96.46 1.62 -3.73 4.07

8.55 -0.16 -3.71 3.72

22.52 -1.85 -3.61 4.06

37.58 -2.06 -2.31 3.09

47.80 -0.19 -4.11 4.11

57.99 0.64 -4.21 4.26

66.46 2.19 4.40 4.92

75.34 2.74 -5.02 5.72

79.23 3.18 -6.02 6.81

82.78 3.05 -6.02 6.75

86.47 2.85 -5.24 5.96

89.97 2.86 -6.08 6.72

91 .84 2.69 -6.00 6.57

94.66 2.28 -5.46 5.92

27.46 50.83 -25.68 56.95

29.24 46.67 -5.80 47.03

49.23 79.63 30.65 85.33

40.36 48.06 33.31 58.48

69.06 45.80 82.97 94.78

50.15 -0.20 50.15 50.15

36.94 -2.48 -2.53 3.54

63.01 -30.99 67.49 74.27

35.46 -51.32 14.50 53.33

37.48 -54.51 -24.36 59.71

28.96 -29.56 -32.09 43.64

30.16 0.45 -62.76 62.76

14.83 10.03 -33.48 34.95

19.30 33.10 -36.66 49.40

53.12 50.78 -11.97 52.17

54.41 46.85 3.23 46.96

40.97 61.33 26.60 66.85

55.82 42.67 28.07 51.08

50.96 43.90 53.82 69.45

73.35 -1.76 50.06 50.09

45.91 -41.60 38.28 56.53

53.15 -44.79 1325 46.71

33.84 -56.92 -4.77 57.12

52.85 -32.01 -34.18 4b.83

22.52 4.15 -50.64 50.81

35.93 13.75 43.14 45.28

19.45 19.26 -9.72 21.58

46.53 30.75 -10.03 32.34

71.84 20.66 -10.05 22.98

24.34 17.38 7.85 19.07

72.9b 16.37 b.23 17.52

86.63

88.99

91 .06

92.84

94.15

95.11

95.69

95.47

94.83

93.48

88.25

12.09

293.53

267.53

242.91

22829

267.38

278.68

296.45

298.64

297.85

296.83

298.52

295.19

294.12

292.66

33320

352.91

21.05

34.73

61.10

90.23

225.67

114.67

164.22

204.08

227.35

270.41

286.68

312.08

346.74

3.95

23.44

33.34

50.80

92.01

137.38

163.51

184.79

226.88

274.68

287.68

333.21

341.93

334.07

24.32

20.83

88.94 4.24 95.02 95.12

9029 0.40 8222 82.22

91.70 -2.02 67.18 67.21

92.66 -3.10 52.25 52.34

93.36 -3.27 40.62 40.75

94.25 -2.97 31.70 31.84

94.79 -2.02 20.82 20.92

9520 -1.38 15.30 15.37

95.30 -0.83 1129 1 1 .33

95.45 -0.37 8.08 8.09

95.68 0.26 4.30 4.31

95.97 0.90 0.65 1.11

96.06 1.42 -2.49 2.87

8.83 1.62 -3.72 4.0b

23.26 -0.63 -3.95 4.00

38.70 -1.55 -3.65 3.97

48.88 -0.20 -5.b2 5.b2

59.00 0.73 -5.77 5.82

67.32 2.20 -5.64 b.05

75.88 2.60 -5.72 b.28

79.62 3.08 -6.34 7.05

83.12 2.89 -6.02 b.67

86.61 2.56 -5.21 5.81

89.91 2.69 -5.45 6.08

91.68 2.55 -5.30 5.89

94.37 1.94 4.38 4.79

27.59 51.92 -25.63 57.90

29.50 47.58 -5.44 47.89

49.16 79.61 30.42 85.23

40.72 48.42 32.97 58.58

69.63 44.02 81.52 92.64

51.09 -1.23 49.37 49.38

38.04 -2.16 4.17 4.70

63.92 -32.58 65.96 73.57

36.43 -53.08 13.43 54.75

38.37 -55.73 -24.88 bl.03

29.52 -30.63 -32.57 44.71

30.52 -2.15 -61.18 bl.22

14.57 10.21 -33.5b 35.08

19.28 33.75 -3b.81 49.94

54.04 49.95 -12.17 51.41

55.27 46.28 1.69 46.31

41.10 61.81 26.69 67.33

56.72 41.73 24.99 48.64

51.35 43.35 52.85 68.35

74.19 -2.37 44.60 44.66

46.80 -43.48 37.28 57.27

54.40 -44.76 10.40 45.95

34.80 -58.23 -5.82 58.52

53.82 -32.61 -33.20 46.54

22.75 3.26 -50.42 50.52

37.09 12.57 -42.00 43.84

19.61 20.20 -9.39 22.28

47.58 30.31 -10.81 32.18

72.51 20.01 -10.12 2243

24.72 18.77 7.99 20.40

73.59 15.97 4.03 16.47

87.44

89.7

91.73

93.39

94.60

95.36

95.54

95.14

9420

92.64

8b.b0

35.82

299.81

293.57

2b0.96

246.99

268.00

277.24

291.28

294.42

295.92

295.67

296.22

296.27

295.69

293.89

333.73

35347

20.91

34.25

61.63

91.43

242.63

11628

165.81

204.06

226.76

267.98

286.92

312.52

346.30

2.10

23.36

30.91

50.64

93.04

139.39

166.92

185.71

225.52

273.69

286.66

335.06

340.38

333. 1 7

23.07

14.17

4.76 4.98

6.52 6.62

6.86 6.90

6.27 6.30

5.83 5.84

4.99 5.00

3.33 3.33

2.42 2.43

1.87 1.88

1.13 1.15

0.32 0.41

0.18 0.53

1.20 1.32

0.34 1.80

0.06 1.47

0.88 1.82

1.51 1.86

1.56 1.86

1.13 1.51

0.56 0.90

0.24 0.51

0.08 0.38

0.15 0.32

0.64 0.66

0.68 0.73

1.13 1.17

0.95 1.10

0.86 1.01

0.10 0.24

0.10 0.61

2.14 2.37

0.77 1.60

1.16 2.00

0.70 2.39

1.42 2.28

1.32 1.60

1.07 1.30

1.54 3.06

0.13 0.33

0.54 0.67

0.76 1.26

0.65 1.85

0.48 0.51

2.44 3.34

1.10 1.18

5.43 5.56

0.74 2.31

0.76 3.11

1.40 1.93

0.29 1.50

0.29 0.95

1.44 2.01

0.70 1.01

0.16 1.38

0.55 0.94

1.33 1.45

1.05 2.32
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110 31.54 -549 19.00 19.77 106.12 31.97 -5.47 18.33 19.13 106.61 0.64 0.80

111 58.32 -2.87 26.76 26.91 96 13 59.54 -3.01 23.03 23 23 97.46 3.68 3.93

112 79.13 -0.32 12.42 12.42 91.46 79.62 -0.22 9.65 9.65 91.30 2.77 2.81

113 83.05 3.08 -6.18 6.90 296.53 83.36 2.89 -6.00 6.66 295.74 0.24 0.41

114 23.81 -25.50 2.83 25.66 173.66 24.26 -26.02 2 24 26.12 175.08 0.46 0.91

115 47.99 -30.67 784 31.66 165.65 49.36 -30.59 5 47 31.07 169.85 0.59 2.74

116 72.49 -14.22 0.49 1423 178.02 73.21 -13.79 -1 45 13.87 186.02 0.36 2.11

117 19.83 -18.79 -15.29 24.23 219.13 20.04 -19.11 -15.73 24.75 21946 0.52 0.58

118 65.99 6.53 -20.80 21.80 287.44 66.75 6.01 -20.18 21.05 286.59 0.75 1.11

119 8.51 0.59 -11.84 11.85 272.85 867 1.49 -11.48 11.58 277.39 0.27 0.98

120 71.91 -10.41 -17.10 20.02 238.67 72.40 -10.49 -16.97 19.95 23829 0.07 0.51

121 47.41 -21.37 -21 22 30.12 224.80 4843 -21.57 -21.70 30.60 225.17 0.48 1.14

122 3.73 0.83 -2.40 2.54 289.09 390 1.63 -2.14 2.69 307.27 0.15 0.86

123 4.10 0.68 -2.67 2.75 28425 4.19 1.61 -2.61 3.06 301.71 0.31 0.94

124 4.80 0.29 -3.32 333 274.97 4.98 1.38 -3.06 3.35 294.36 0.02 1.13

125 3.79 0.81 -2.35 2.49 288.97 3.90 1.67 -2.31 2.85 305.93 0.36 0.87

126 548 0.37 -3.46 3.48 276.09 5.71 1.74 -3.33 3.76 297.52 0.28 1.40

127 9.43 -2.77 -5.33 6.01 242.52 9.67 -1.53 -525 5.47 253.71 0.54 1.27

128 17.37 -6.42 -6.56 9.18 225.64 17.91 -527 -6 84 8.64 232.39 0.54 1.30

129 3.69 0.79 -2.34 2.47 288.70 381 1.66 -2.30 2.83 305.78 0.36 0.88

130 7.95 -1.17 4.34 4.50 254.94 8.31 0.62 4 40 4.45 277.98 0.05 1.83

131 21.56 -6.39 -6 1 1 8.84 223.70 2228 -525 -6 24 8.16 229.91 0.68 1.35

132 34.23 -9.99 -8.44 13.08 220.18 35.21 -9.94 -9.31 13.62 223.11 0.54 1.31

133 43.39 -11.55 -11.63 16.39 22520 44.60 -11.44 -1270 17.09 227 97 0.70 1.62

134 3.95 0.83 -2.36 2.50 289.27 4.18 1.72 -2.37 2.92 305.95 0.42 0.92

135 12.32 -1.94 4.77 5 16 247.84 12.84 -0.56 -4.56 4.60 26301 0.56 1.49

136 33.07 -5.83 -6.02 8.38 225.90 34.16 -5.64 -6.88 8.89 230.67 0.51 1.40

137 45.67 ^7.77 -8.05 11.19 22602 4705 -7.43 -956 12.10 23214 0.91 2.07

138 58.71 -6.25 -8.94 10.91 235.04 59.81 -6.15 -10 16 11.88 238.80 0.97 1.65

139 64.79 -640 -10.01 11 88 237 42 6569 -6.23 -1089 12.55 240.23 0.67 1.27

140 401 0.74 -2.36 2.47 287.34 424 1.62 .7 27 2.78 305.52 0.31 0.91

141 16.39 -2.39 -3.94 4.61 238.76 17.13 -1.13 4.14 4.29 25478 0.32 1.47

142 40.50 4.62 4.98 b.80 227.17 4181 4.31 -0.53 7.83 236.60 1.03 2.05

143 56.82 -2.97 -7.01 7.62 247.06 58.02 -2.88 -841 8.89 251 10 1.27 1.85

144 72.10 -1.25 -7.97 8.07 261.12 72.79 -1.47 -8 59 8.71 260.26 0.64 0.95

145 78.85 -0.79 -9.95 998 26549 79.32 -1.05 -9.85 9.90 263.88 0.08 0.55

146 3.81 0.86 -2.33 248 290.19 4.06 1.68 -2.28 2.83 306.51 0.35 0.86

147 20.67 -1.88 -3.91 4.34 244.28 21.58 -0.47 -3.89 3.92 263.11 0.42 1.68

148 44.88 -2.29 4.75 5.27 24428 46.09 -2.41 -5.96 6.43 247.98 1.16 1.72

149 62.00 -0.37 -523 5.24 265.95 62.98 -0.25 -6.59 6.59 267.83 1.35 1.68

150 77.98 1.20 -7.52 7.62 279.09 78.45 1.09 -7.78 7.86 277.99 0.24 0.55

151 8443 0.86 -728 7.33 276.72 84.62 0.71 -706 7.10 275.72 0.23 0.33

152 8.60 -4.38 -6.85 8.13 23742 8.58 -3.33 -6.85 7.62 244.12 0.51 1.05

153 32.70 -15.37 -11.88 19.43 217.71 33.84 -15.64 -12.85 2024 219.42 0.81 1.52

154 52.15 -11.63 -13.19 17.59 228.59 53.34 -11.69 -14.08 18.30 23029 0.71 1.49

155 70.19 -6.39 -12.68 14.20 24325 70.97 -6.39 -12.94 1443 243.72 0.23 0.82

156 84.51 -1.52 -9.51 9.63 260.89 84.66 -1.61 -9.24 9.38 260.09 0.25 0.32

157 90.97 0.09 -8.04 8.04 270.61 90.96 -0.07 -7.26 7.26 269.49 0.78 0.80

158 93.70 1.04 -6.86 6.93 278.64 93.49 0.93 -573 5.81 27924 1.12 1.15

159 34.75 -28.47 45.33 53.53 237.87 35.45 -30.70 -44.07 53.71 235.13 0.18 2.66

lbO 38.18 63.85 1.52 63.87 1.36 38.42 64.60 l.el 64.62 1.43 0.75 0.79

161 66.55 6.06 75.64 75.89 8542 67.39 4.45 74.16 74.29 86.57 1.60 2.34

162 1696 20.02 47.27 51.33 292.95 16.87 19.92 -47.38 51.40 292.81 0.07 0.17

163 38.41 -59.33 18.35 62.10 162.81 39.54 -61.15 17.22 63.53 16427 1.43 2.42

164 46.98 61.43 45.51 7b.45 36.54 47.15 61.39 44 89 76.05 36.18 0.40 0.64

165 54.77 9.11 -30.15 31.49 286.81 55.78 8.42 -29.18 30.37 286.10 1.12 1.56

Ibb 65.52 -26.36 5.36 26.89 168.51 bb.51 -25.79 2.77 25.94 173.87 0.95 2.83
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167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

66.32 26.38 15.00 30.35 29.62 67.24 25.88 11.82 28.45

14.66 9.80 -32.90 34.33 286.60 14.71 10.13 -32.89 34.42

35 13 -5144 14.42 53.42 164.34 36.20 -52.96 1341 54.63

39.86 47.77 32.63 57.85 34.33 40.18 48.35 32.63 58.33

42.56 4.54 -24.21 24.63 280.61 4387 4.37 -24.06 24.45

51 .90 -23.67 5.22 24.24 167.56 53.28 -23.24 2.91 23.43

52.36 2031 12.09 23.64 30.77 53.45 19.94 9.75 2220

19.67 -18.77 -1593 24.62 220.31 19.84 -18.95 -16.04 24.82

19.42 19.44 -9.63 21.69 333.63 19.63 20.47 -9.47 22.55

31.38 4.85 1921 19.81 104.17 32.19 4.96 18.73 19.38

880 0.51 -12.02 12.03 272.43 9.05 1.44 -11.39 11.48

23.79 -25.30 2.94 25.47 173.37 24.33 -25.30 2.15 25.39

23.37 16.79 7.74 18.49 24.75 23.82 1831 7.82 19.91

22.98 -0 79 -11.45 11 48 266.04 23.62 0.05 -11.65 11.65

31.54 -14.05 0.19 14.05 179.24 32.60 -13.87 -0.99 13.91

31.12 7.30 3.73 8.19 27.08 31.99 7.76 2.50 8 15

24.56

287.11

165.79

34.01

280.30

172.86

26.06

220.25

335.17

104.83

277 i"1

175.14

23.12

270.23

184.10

17.88

1.90 3.35

0.09 0.33

1.21 2.12

0.48 0.66

0.18 1.33

0.81 2.72

1.44 2.61

0.20 0.27

0.86 1.06

0.43 0.95

0.55 1.15

0.08 0.96

1.42 1.59

0.17 1.07

0.14 1.60

0.04 1.58

554 hr afler vs Original

Average
AC*

AE

1.12 1.75

Average AE - overprint color excluded

C 1.55 2.81

M 1.30 1.62

Y 3.50 3.60

K 0.67 1.13

Paper 1.75 1.85

Average AE - overprint color only

0.83 1.51
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Appendix I



Data for Hypothesis HI Testing

CCATS.6TR-001 Me'thod One Me thod Two

SWOP Reference Dupont/Epson w/ o cms Dupont / Epson vv/ cms

ID# Loc default default

NUM
L* a* h* L* a* b*

AE
L* d* b*

AE

1 0A01 56.02 -37.58 40.01 41.90 -24.29 -61.74 29.12 54.32 -41.98 -40.07 4.72

2 0A02 47.16 68.06 -3.95 49.50 82.52 10.83 20.81 46.18 71.88 2.45 7.52

3 0A03 84.26 -5.79 84.33 87.03 9.91 104.92 2b.04 85.87 -2.52 78.83 b.bO

4 0A04 26.57 17.60 -41 24 16.93 29.36 -57.49 22.2b 28.31 14.52 41.10 3.54

5 0A05 51.46 -61.59 26.08 40.79 -65.88 20.73 12.68 51.61 -60.28 22.51 3.81

6 0A06 46.94 62.21 41.81 53.50 73.74 57.19 20.31 48.5b 63.60 38.15 4.24

7 OA07 24.84 -1.30 -0.51 3.69 0.89 -2.23 21.33 27.01 0.92 -1.92 3.41

8 0A08 40.62 12.83 -31.30 36.56 20.44 -53.21 23.55 40b7 1078 -3040 2.24

9 0A09 60.03 -39.96 18.66 57.71 -57.08 17.87 17.29 59.84 -39.62 17.08 1.63

10 0A10 56.79 43.06 34.90 63.04 57.94 41.84 17.57 5b.39 44.88 33.27 2.48

1 1 OAI 1 57.63 8.39 -19,69 64.83 10.79 -34.17 16.35 57.92 6.22 -19.33
7 77

12 0AI2 68.56 23.83 24.19 78.52 30.39 16.61 14.13 67.76 24.17 20.96 3.34

13 0A1 3 56.05 3.16 5.31 66.57 2.09 -5.20 14.91 55.39 245 4.58 1.21

14 0B01 70.75 -23.01 13.70 77.24 -28.39 3.72 13.06 69,82 -21.49 9.88 4.22

15 0B02 71.24 4.10 -10.09 81.90 6.43 -19.16 14.19 7140 340 -9.26 1.10

16 0B03 79.61 -11.20 9.24 87.85 -11.05 -1.90 13.86 78.21 -10.12 6.65 3.14

17 0B04 77.85 11.27 15.09 88.11 14.68 3.61 15.77 76.79 11.25 12.02 3.25

18 0B05 13.54 -7.86 -8.18 3.94 0.88 -2.11 14.33 13.54 4.13 -5.45 4.62

19 0B06 11.05 13.74 0.04 3.83 0.88 -2.1b 14.91 1 1.42 142 -3.52 12.83

20 0B07 16.97 -2.67 11.14 3.83 0.86 -2.13 19.01 16.96 -0.99 -042 11.68

21 0B08 8.05 5.90 -7.57 3.86 0.86 -2.25 8.44 8.01 0.55 -4.43 6.20

77 0B09 13.66 -12.90 4.47 3.85 0.84 -2.11 18.12 14.31 4.69 -2.25 10.63

23 0B1O 12.02 9.80 5.97 3.81 0.87 -2.20 14.63 11.09 0.62 -3.42 13.16

24 0B11 9.06 -0.10 0.65 3.75 0.84 -2.18 b.09 6.34 0.95 -3.16 4.80

25 0BI2 18.62 0.43 1.03 3.87 0.90 -2.31 15.13 19.88 0.15 -2.07 3.36

26 OB 13 88.66 -0.33 3.64 96.52 2.04 -5.51 12.29 88.04 0.72 1.61 2.37

27 0C01 57.98 -35.00 -37.48 47.38 -30.78 -59.5b 24.85 56.18 -39.36 -37.68 4.72

28 0C02 60.86 -31.09 -33.48 53.69 -35.07 -55.72 23.70 59.63 -36.52 -34.04 5.60

29 0C03 63.58 -27.19 -29.78 60.22 -35.56 -50.13 22.26 62.00 -32.39 -30.87 5.54

30 0C04 66.80 -23.69 -25.74 bb.25 -32.83 44.02 20.45 64.91 -27.43 -24.83 429

31 0C05 69.75 -20.38 -21 .79 71 .96 -28.11 -37.60 17.74 68.24 -23.15 -21.39 3.18

32 0C06 73.21 -16.57 -17.18 76.43 -23.13 -32.08 16.60 71.07 -18.47 -17.34 2.87

33 0C07 76.68 -12.87 -12.60 81.92 -16.38 -25.11 14.01 74.94 -1423 -1242
7 77

34 0C08 78.72 -10.73 -9.86 84.51 -13.16 -21.75 13.45 77.29 -11.05 -10.29 1.53

35 0C09 80.67 -8.48 -7.19 87.05 -10.11 -18.46 13.05 79.69 -829 -7.08 1.00

36 0C10 82.35 -6.87 4.88 89.14 -7.35 -15.56 12.66 82.15 -5.96 -6.12 1.55

37 0C11 84.31 -4.87 -2.23 91.69 -3.94 -12.03 12.30 84.24 -3.34 -2.92 1.68

38 0C12 85.29 -3.90 -0.99 93.35 -2.01 -9.82 12.10 85.28 -2.54 -1.56 1.47

39 0C13 86.76 -2.51 1.02 9523 0.51 -7.21 12.19 8b.52 -049 -0.38 2.47

40 0D01 50.28 61.48 -4.25 52.45 81.75 1.S7 2128 48.37 65.26 -0.8b 5.42

41 0D02 54.17 53.97 -3.98 56.74 77.62 -6.58 23.93 52.15 57.55 -1.80 4.65

42 0D03 58.45 46.54 -3.57 61.80 70.11 -11.89 2522 55.77 49.43 -2.29 4.14

43 0D04 61.83 4027 -324 67.07 60.21 -14.39 23.44 60.13 42.0b -2.44 2.60

179



1 80

ID# Loc

NUM L* a* b' L* a* b*
AE

L* a* b*

AE

44 0D05 65.55 33.77 -2.85 72.21 50.73 -14.74 21.7b e4.03 34.17 -2.54 1.60

45 0D06 69.90 26.59 -2.08 76.73 41.65 -14.08 20.43 68.63 26.55 -1.81 1.30

46 0D07 74.25 19.60 -1.16 82.17 31.21 -12.19 17.87 72.74 20.39 -1.50 1.74

47 0D08 76.65 1646 -0.38 84.68 25.98 -11.22 16.51 75.44 16.30 -1.16 1.45

48 0D09 79.06 13.39 0.45 87.07 21.09 -10.28 15.45 78.39 12.77 -0.76 1.52

49 0D10 81.14 10.45 1.08 89.19 lb.46 -9.31 14.45 80.85 9.56 -0.69 2.00

50 0DI1 83.49 7.07 1.75 91.87 11.32 -8.12 13.63 83.41 5.87 0.32 1.87

51 0D12 84.57 5.44 2.04 93.36 8.34 -7.35 13.19 84.55 4.58 1.18 1.22

52 0D13 86.22 2.87 245 9520 4.43 -6.34 12.66 86.15 2.42 1.86 0.75

53 OE01 84.10 -6.31 76.60 88.44 5.33 98.19 24.91 85.88 -2.07 72.42 6.21

54 0E02 84.39 -5.99 68.30 90.32 1.26 87.38 2125 8525 -2.57 64.81 4.96

55 0E03 85.19 -5.21 59.44 91.46 -1.72 72.15 14.60 84.91 -2.44 57.01 3.70

56 0E04 85.48 -5.12 51.14 92.68 -3.04 57.25 9.67 84.72 -2.36 46.47 5.48

57 0E05 85.75 -4.93 43.39 93.31 -3.41 4440 7.78 84.91 -2.32 39.8 1 4.51

58 0E06 86.28 -4.26 35.58 94.04 -3.15 34.27 7.95 85.46 -1.91 32.01 4.35

59 OF.07 86.70 -3.60 27.15 94.84 -2.17 22.36 9.55 86.19 -1.35 26.71 2.35

60 0E08 87.06 -3.17 23.07 95.18 -1.50 16.42 10.63 86.18 -1.16 22.64 2.24

61 0E09 87.54 -2.44 20.12 95.30 -0.95 12.04 11.30 86.66 -1.35 17.49 2.98

62 0E10 87.73 -2.01 16.62 95.66 -0.44 8.46 11.49 86.75 -lie 14.31 2.65

63 0E11 87.99 -1.63 12.53 95.80 0.34 3.86 1 1 .83 87.39 -0.60 9.76 3.02

64 OF. 12 88.16 -1.38 10.50 9b. 14 1.03 -0.02 13.42 87.29 -0.30 6.74 4.01

65 0E13 88.24 -1.07 7.55 9b.29 1.64 -3.59 14.01 87.73 0.31 5.33 2.66

66 0F01 26.81 -0.14 0.45 8.31 O.Ob -4.26 19.09 30.01 -1.69 -0.86 3.79

67 0F02 35.01 -0.51 0.14 22.54 -1.80 -3.74 13.12 37.59 -1.00 -0.30 2.66

68 0F03 42.52 -0.52 022 37.67 -1.99 -3.21 6.12 43.22 -1.91 -0.54 1.73

69 0F04 48.70 -0.75 0.25 47.99 -023 -4.45 4.78 49.56 -1.50 -1.06 1.74

70 0F05 54.82 -0.84 0.51 58.4b 0.81 4.49 6.40 56.08 -1.62 -0.08 1.60

71 0F06 61.32 -0.96 0.74 66.95 1.65 -4.89 8.38 61.69 -0.94 -0.46 1.26

72 0F07 67.67 -1.03 1.03 75.63 2.72 -5.53 10.98 68.02 -0.59 -0.09 1.25

73 0F08 71.28 -0.86 1.45 79.54 3.08 -6.03 1 1.82 71.25 -0.19 0.00 1.60

74 0F09 74.67 -0.52 2.12 83.1.3 3 16 -b.l 8 1241 7429 -0.23 0.22 1.96

75 0F10 77.55 -0.53 2.36 86.34 3.12 -5.67 12.45 77.69 0.24 0.83 1.72

76 0F1I 81.26 -0.48 2.70 89,89 2.88 -6.31 12.92 81.14 0.15 1.00 1.82

77 OF12 82.58 -049 2.87 91.74 2.73 -5.75 12.98 83.07 0.42 1.00 2.14

78 OF13 85.02 -0.55 3.02 94.63 2.12 -5.20 12.92 85.54 0.40 2.16 1.38

79 0C01 38.06 45.61 -21.74 27.15 5124 -25.97 12.99 31.71 47.36 -20.36 6.73

80 0C02 36.93 43.50 -3.21 28.82 4b.55 -6.43 9.24 33.31 43.96 -2.97 3.66

81 0G03 4720 65.02 15.16 4927 79.79 30.83 2 1 .63 45.74 69.31 19.50 6.27

82 0C04 36.40 39.b2 20.77 40.41 4820 32.91 15.40 39.15 41.65 20.85 3.42

83 0C05 66.77 22.1b bl.58 b8.83 45.89 82.68 31.82 62.98 27.74 62.33 6.79

84 0G06 54.37 -0.3b 39.66 50.18 -0 31 50.17 11.31 49.96 1.07 38.17 4.87

85 0G07 39.28 3.35 4.37 37.62 -1.68 -3.49 948 41.83 2.27 4.12 2.78

86 0C08 69.38 -26.43 5640 63.00 -31.56 67.09 13.46 6623 -24.93 55.76 3.55

87 0G09 40.77 -37.42 14.49 35.37 -5225 13.66 15.80 43.23 -38.97 13.59 3.04

88 0G10 54.23 -50.24 41.24 37.bb -54.57 -25.02 21.98 51.37 -54.91 -13.44 5.90

89 0G11 42.55 -27.75 -16.18 29.08 -29.21 -33.08 21.66 39.63 -33.35 -18.22 6.64

90 0G12 44.29 -16.71 -39.19 29.91 0.83 -62.99 32.88 40.36 -22.79 -41.54 7.61

91 0GI3 26.27 9.28 -23.90 14.55 10.23 -33.54 15.20 28.09 7.36 -24.78 2.79

92 0H01 30.82 29.83 -23.35 19.10 33.90 -37.09 18.51 28.30 31.91 -22.44 3.39

93 OH02 51.86 34.93 -1.19 53.35 51.25 -11.95 19.60 49.03 37.59 -0.67 3.92

94 0HO3 51.36 33.42 9.65 54.27 47.32 2.65 15.83 49.13 35.88 9.34 3.33

95 0H04 41.44 52.39 17.76 41.21 61.87 26.34 12.79 40.09 54.03 17.93 2.13

96 0H05 50.78 31.76 24.68 55.72 43.01 27.99 12.72 50.67 33.84 24.45 2.10

97 0H06 50.45 30.00 39.81 50.8b 44.18 53.84 19.95 49.17 32.46 40.57 2.88

98 0H07 68.60 -1.82 38.52 73.52 -1.84 46.81 9.64 64.77 0.32 35.89 5.12

99 0H08 53.27 -29.68 32.78 45.97 41.9b 38.05 15.23 50.43 -27.67 31.59 3.68

100 0H09 54.11 -27.20 15.41 53.29 45.49 12.37 18.56 53.01 -28.84 13.23 2.94

101 OHIO 47.07 -44.71 3.39 34.12 -57.01 -5.99 20.17 45.58 -50.09 0.11 6.47

102 OH 11 56.08 -19.93 -lb. lb 53.05 -31.26 -34.40 21.69 54.15 -22.82 -16.37 3.48

103 OH 12 34.87 -b.04 -29.51 22.51 4.70 -51.29 27.25 33.76 -12.42 -31.11 b.b7



ID# Loc

N UM
L* a* b* L* a* b*

3E
L* a' b'

AE

104 0H13 40.33 9.49 -20.51 36.61 13.69 -42.63 22.82 39.79 8.61 -21 58 1 49

105 0101 30.18 23.03 -3.01 19.01 19.46 -1006 13.68 31.52 2587 -3.38 3.16

106 0102 45.99 22.54 0.80 46.70 30.22 -10.18 13.42 44.13 22.59 -024 2.13

107 0103 62.47 15.34 1 90 71.90 20.71 -10.30 16.33 62.16 1500 1.47 0.63

108 0104 29.88 21.71 8.09 24.07 17.83 7.66 7.00 35.98 2624 1095 8.12

109 0105 61.75 13.77 13.95 72.79 16.39 5.65 14.06 60.78 14 12 11.96 224

110 0106 38.28 1.23 17.11 31.50 -5.73 19.12 9.92 40.73 2.30 17.77 2.75

111 0107 55.22 0.82 22.32 58.61 -2.70 24.89 5.52 51.99 0.97 20.77 3.59

112 0108 70.00 0.14 18.75 7928 -0.18 11.39 11.85 67.35 0.90 1624 3.73

113 0109 70.75 1.84 5.03 83.04 3.18 -6.33 16.79 69.52 2.02 2.61
i 79

114 0110 32.68 -19.04 6.71 23.74 -25.53 2.34 11.88 38.82 -23 38 7.99 7.63

115 0111 47.82 -15.05 10.23 4826 -30.63 5.86 16.19 46.66 -17.41 9.34 2.78

116 0112 63.30 -949 847 72.47 -14.13 -0.62 13 72 62.00 -9 94 6.16 2.69

117 0113 33.63 -15.45 -6.26 19.63 -18.86 -16.30 17.56 35.78 -21 44 -9.14 6.99

118 0J01 56.58 5.24 -7.39 65 98 6.12 -21.09 16.64 56.40 4.78 -7.37
0.49

119 0J02 25.29 3.03 -12.84 8.42 070 -12.13 17,04 27.36 3.58 -12.26
7 77

120 0J03 64.14 -7.21 -4.49 71.85 -10.63 -17.21 15.26 64 04 -7.54 4.92 0.55

121 0J04 48.26 -11.97 -7.14 4729 -22.34 -21.49 17 73 48.69 -13.80 -824 2.18

122 0J05 9.76 -0.95 -0.06 3.71 0.85 _2 22 6.67 7.05 047 -3.61 469

123 0J06 13.84 -3.21 -1.23 4.03 0.78 -2.53 10.67 10 94 -0.74 -3.22 4.30

124 0J07 17.36 -3.86 -2.08 4.72 040 -3.18 13.38 15.69 -2.59 -332 2.44

125 0J08 11.50 -0.76 -0.06 3.61 0.94 -2.37 8.40 8.78 0.11 -3.46 4.44

126 0J09 17.89 -2 92 -0.04 5.32 0.60 -3.29 13.45 14.92 -124 -2.88 4.44

127 OJ 10 23.33 -3.91 -0.35 9,51 -2.49 -5.42 14.79 23.01 -2.50 -2.08 2.25

128 0J 1 1 28.26 -4.30 -1.18 17 76 -5.95 -7.12 12.18 31 90 4 97 -1.44 3.71

129 OJ 12 13.30 -0.76 -0.04 3.67 0.92 -2.29 10.03 1 0.90 -023 -328 4.07

130 0J13 2221 -2.33 0.02 7.89 -0.85 4.40 15.06 20.58 -244 -1.91 2.53

131 OKOI 29.82 -3.44 0.06 21.37 -6.02 -6.15 10.80 31.69 -3 34 -1.85 2.67

132 0K02 36.66 -4.14 -0.26 34.42 -9.34 -8.86 10.30 38.79 -5.05 -1.71 2.73

133 0K03 42.93 4.58 -0.47 43.39 -10.87 -12.13 13.26 44.79 -5.00 -1.32 2.09

134 0K04 15.42 -0.54 -0.15 3.90 086 -2.3e 1 1.81 14.19 0 14 -2.53 2.76

135 0K05 27.13 -2.37 -0.64 1 1.95 -1.53 -5.03 15.82 28.53 -1.53 -1.21 1.73

136 0K06 36.50 -3.10 -0.72 33.22 -5.83 -6.81 744 38.54 -3.71 -1.91 2.44

137 0K07 45.05 -3.57 -0.86 46.25 -6.82 -8.79 8.65 45.88 402 -2.07 1.53

138 0K08 53.46 -3.74 -0.52 59 00 -5.67 -9.75 10.94 53.63 -394 -140 0.92

139 0K09 56.98 4.09 -0.67 64.99 -6.34 -10.66 13.00 57.45 4 09 -2.02 1.43

140 OKIO 17.54 -0.07 0.34 3.91 0.87 -2.31 13.92 16.78 -0.26 -2.84 328

141 OKU 31.64 -1.32 -0.12 16.78 -2.61 4.72 15.61 33.42 -2.67 -2.12 3.00

142 0K12 43.62 -1.91 -0.41 40.58 4.53 -5.68 6.62 44 14 -2 77 -1.60 1.56

143 OK 13 53.75 -2.20 -0.06 56.96 -3.08 -7.13 781 5320 -3.04 -1.40 1.67

144 OLOI 63.29 -2.33 -0.04 72.19 -1.10 -8.58 12.40 63.29 -2.77 -0.84 0.91

145 0L02 6825 -2.07 0.47 78.95 -0.67 -9.86 14.94 68.35
_7 77

-0.70 1.18

146 0L03 18.75 0.27 0.67 3.69 0.88 -2.31 15.36 17.97 0.05 -2.58 3.35

147 0L04 33.60 -0.53 -0.01 2020 -2.19 426 14.16 36.07 -1 68 -0.35 2.75

148 0L05 46.60 -0.98 0.07 44.e8 -2.88 -4.97 5.72 46.70 -2.97 -1 14 2.33

149 0L06 57.24 -1.26 0.28 62.05 -0.03 -6.08 8.07 58.00 -1.79 -1.53 2.03

150 0L07 68.44 -1.45 1.09 78.12 1.44 -7.76 13.43 6842 -1.57 -0.30 1.40

151 0L08 74.00 -1.03 1.75 84.42 0.99 -7.57 14.13 74.97 -045 0.06 2.03

152 0L09 29.50 -7.40 -2.70 848 4.35 -6.86 21.64 32.84 -10.95 -482 5.32

153 OLIO 38.69 -5.45 -127 33.29 -15.63 -12.26 15.92 41.86 -8.40 -2.64 4.54

154 0LI1 49.55 -3.98 -0.47 52.49 -11.48 -13.71 15.50 49.57 -6.25 -1.91 2.69

155 0LI2 61.78 -3.94 -0.90 70.25 -5.90 -12.96 14.87 61.34 -3 91 -1.48 0.73

156 0L13 74.37 -2.17 0.69 84.49 -1.30 -9.68 14.52 73.99 -1.85 -0.63 1.41

157 0M01 80.18 -1.48 2.09 90.99 0.13 -7.95 14.S4 8051 -0.82 023 2.00

158 0M02 83.53 -0.86 2.70 93.59 1.10 -6.58 13.83 8429 022 1.17 2.02

159 0M03 48.24 -32.71 -34.43 34.59 -28.S7 4521 1781 45.33 -40.94 -33.e8 876

IbO 0M04 40.08 57.72 -5.10 37.87 63.85 1.50 9.27 36.59 57 34 -2.35 4.46

Ibl 0M05 71.25 -6.36 66.95 66.49 5.90 75.48 15.68 6821 -2.32 67.76 5.12

lb2 0M06 23.49 14.90 -35.86 16.37 20.88 47.93 1524 25.09 1522 -36.85 1.91

163 0M07 45.13 -51.78 21.07 38.55 -60.28 17.72 1126 46.17 -5392 1935 2.94
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ID# Loc

NUM
L* a* b* L* a* b* L"

a*
b*

AE

164 0M08 39 81 52.33 32.58 47.21 61.99 45.61 17.83 41.69 51 73 2928 3.85

165 0M09 50.38 5.91 -1641 55.04 8.62 -30.10 14.71 49.58 439 -16.09 175

166 0M10 61.11 -19.11 10.44 65.58 -26.89 4.43 10.80 59.64 -19.64 8.12 2.80

167 0M11 58.29 19.13 18.84 66.63 26.41 14.05 12.0b 56.41 20 29 19.14 223

168 0M12 19.68 13.17 -30.72 14.44 10.55 -33.97 b.70 21.74 12.41 -30 50 221

169 0M13 38.13 43.93 17.72 35.32 -51.52 13.78 9.00 4092 -44 .17 15 44 3.61

170 ONOl 32.89 42.69 26.01 39.90 48.10 32.78 11.15 3b.24 39.02 1955 8 15

171 0N02 42.34 5.16 -14.13 42.86 4.74 -24.24 10.13 41 74
3.7"

-14 53 1.57

172 0N03 51.17 -16.20 8.01 51.90 -2441 42b 9.0b 49.52 -1824 7.71 2.64

173 0N04 48.55 15 75 14.95 52.37 20 46 11 92 6.78 46., , 15.71 1.7 70 1.8b

174 0N05 2940 -20.61 -21.16 19.49 -18.98 -15.91 11.33 29 40 -24.53 -22.30 4.08

175 0N06 23.86 34.74 -4.21 1908 19.92 -9 90 16.58 26.14 21.93 -2.66 13.10

176 0N07 41.61 -502 37.79 31.46 -5.34 18.73 21.60 39.65 -3.39 27.38 10.72

177 0N08 14.71 10.05 -21.84 8.67 1.17 -12.34 14 34 16.12 2.3b -14.15 10.97

178 0N09 27.90 -30.92 12.59 23.77 -25.58 229 12.32 35.10 -32.63 9.45 8.04

179 0N10 23.53 3022 1745 23.57 17.08 7.23 16.65 2821 17.41 7.13 17.10

180 0N11 30.94 3.05 -9.81 23.43 -049 -11.20 8.42 31.46 2
~>~

-9.63 0.95

181 ONI 2 36.19 -11 80 5.31 31.32 -14.16 -0.39 7.8b 39.b4 -15.04 6.82 4.97

182 ONI 3 34.45 10.34 10.34 31.31 7.56 2.81 8.b2 37.17 1120 13 18 403

14.62 Average AE 3.63

Average AE - overprint color excluded

3.0b

2.70

3 98

2.00

2.37

17.46 C

18.62 M

1 3.89 Y

11.39 K

1229 Paper

Average AE - overprint color only

14.32 3.95
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Appendix J



Data for Hypothesis H2 Testing

CGATS .6 TR-001 Method Twc MetE od Three

SWOP Reference Dupont /Epson w /cms Dupont/ Epson vv /cms

ID# Loc default defaul t-to-SWOP

NUM
L* a* b* L* a* b*

AE
L* a* b*

AE

1 0A01 56.02 -37.58 -40.01 54.32 41 98 -40.07 4.72 57.05 -39.53 -37.31 3.49

2 0A02 47.16 68.06 -3.95 46.18 71.88 2.45 7.52 46.55 b3 38 -1.03 5.55

3 0A03 8426 -5.79 84.33 85.87 -2.52 7883 6.60 85.b5 -2.77 7b.b5 8.37

4 0A04 26.57 17.60 -41.24 28.31 14.52 -41.10 3.54 28.50 15.38 -35.25 6.67

5 0A05 51.46 -61.59 26.08 51.61 -6028 22.51 3.81 53.95 -58.11 20.30 7.19

b 0A06 46.94 62.21 41.81 48.56 63.60 38.15 4.24 4720 53.84 27.20 16.84

7 0A07 24.84 -1.30 -0.51 27.01 0.92 -1.92 3.41 2b.58 1.07 -1.70 3.17

8 0A08 40.62 12.83 -31.30 40b7 10.78 -3040 2.24 45.1 1 10.93 -2b.93 6.55

9 0A09 60.03 -39.96 18.66 59.84 -39.62 17.08 1.63 60.80 -39.47 17.38 1.57

10 0A10 56.79 43.06 34.90 56.39 44.88 33.27 2.48 56.57 44.85 32.51 2.99

11 0A11 57.63 8.39 -19.69 57.92 6.22 -19.33 2.22 58.03 b.58 -19.12 1.94

12 0A12 68.56 23.83 24.19 67.76 24.17 20.96 3.34 67.78 24.94 23.85 1.40

13 0A13 56.05 3.16 5.31 55.39 2.45 4.58 1.21 5b.04 2.47 4.14 1.36

14 0B01 70.75 -23.01 13.70 69 82 -2149 9.88 4.22 70.70 -21.05 1025 3.97

15 0B02 71.24 4.10 -10.09 71.40 3.40 -9.26 1.10 777] 2.71 -8.91 2.07

16 0B03 79.61 -1120 924 78.21 -10 12 b.b5 3.14 78.57 -10.30 b.49 3.07

17 0B04 77.85 11.27 15.09 76.79 11 25 12.02 3.25 77.61 11.77 13.25 1.92

18 0B05 13.54 -7.86 -8.18 13.54 4.13 -5.45 4.62 13.85 -2.07 -3.84 7.24

19 0B06 11.05 13.74 0.04 11.42 1.42 -3.52 12.83 11.51 0.15 4.15 14.23

20 0B07 16.97 -2.67 11.14 16.96 -0.99 -042 11.68 16.95 -0.84 -1.69 12.96

21 0B08 8.05 5.90 -7.57 801 0.55 4.43 6.20 1342 0.10 -3.74 8.78

77 0B09 13.66 -12.90 4.47 14.31 -4.69 -225 10.63 12.5b -1.92 -3.22 13.45

23 0B10 12.02 9.80 5.97 11.09 0b2 -3.42 13.16 11.62 -0.19 -3.61 13.85

24 0B11 9.06 -0.10 0.b5 6.34 0.95 -3.16 4.80 8.51 0.35 4.04 4.74

25 0B12 18.62 0.43 1.03 19.88 0.15 -2.07 3.36 19.18 0.05 -2 ^2 3.32

2b 0B13 88.66 -0.33 3.64 88.04 0.72 1.61 2.37 88.25 0.94 1.95 2.15

27 0C01 57.98 -35.00 -3748 56.18 -39.36 -37.68 4.72 59.33 -38.77 -35.83 4.33

28 0C02 60.86 -31.09 -33.48 59.63 -3b.52 -34.04 5.60 61.50 -36.82 -32.82 5.80

29 0C03 63.58 -27.19 -29.78 62.00 -32.39 -30.87 5.54 64.33 -32.41 -29.69 5.27

30 0C04 66.80 -23.69 -25.74 64.91 -27.43 -24.83 4.29 66.92 -27.38 -25.51 3.70

31 0C05 69.75 -20.38 -21.79 68.24 -23.15 -21.39 3.18 69.67 -22
7~*

-20.41 2.72

32 0C06 73.21 -16.57 -17.18 71.07 -18.47 -17.34 2.87 72.58 -18.83 -16.32 2.50

33 0C07 76.68 -12.87 -12.60 74.94 -14.23 -12.42 2.22 75.90 -13.83 -13.31 1.43

34 0C08 78.72 -10.73 -9.86 77.29 -11.05 -1029 1.53 78.60 -9.58 -10.12 1.19

35 0C09 80.67 -8.48 -7.19 79.69 -8.29 -7.08 1.00 80.21 -8.16 -8.07 1.04

36 0C10 82.35 -6.87 -4.88 82.15 -5.96 -6.12 1.55 82.47 -5.70 -5.85 1.52

37 0C11 84.31 4.87 -2.23 8424 -3.34 -2.92 1.68 84.39 -320 -2.60 1.71

38 0C12 85.29 -3.90 -0.99 8528 -2.54 -1.56 1.47 8523 -2 2b -1.87 1.86

39 0C13 86.76 -2.51 1.02 86.52 -049 -0.38 2.47 87.13 -0.70 -0 84 2.62

40 0D01 50.28 61.48 4.25 48.37 65.26 -0.8b 5.42 5008 b2.8b -1.89 2.74

41 0DO2 54.17 53.97 -3.98 52.15 57.55 -1.80 4.65 53.8b 5bS2 -2.08 3.44

42 0D03 58.45 46.54 -3.57 55.77 49.43 -229 4.14 5S.3I 4751 -2.01 1.84

43 0D04 61.83 40.27 -3.24 60.13 42.0b -2.44 2.60 bl 9b 4049 -1.42 1.84

184
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ID# Loc

NUM
L*

a* b* L* a* b*
AE

L* a' b-

AE

44 0D05 65.55 33.77 -2.85 64.03 34.17 -2.54 1.60 65 64 33.00 -1 42 1.60

45 0D06 69.90 26.59 -2.08 68.63 26.55 -1.81 1.30 69.40 20.25 -1.83 0.65

4b 0D07 7425 19.60 -1.16 72.74 20.39 -1.50 1.74 74.14 20.05 -0.67 0.67

47 0D08 76.65 1646 -0.38 75.44 16.30 -1.16 1.45 77.55 14.33 -0.73 2.34

48 0DO9 79 06 13.39 0.45 78.39 12.77 -0.76 1.52 79.11 11.90 -0.82 1.96

49 0D10 81.14 10.45 1.08 80.85 9.56 -0.69 2.00 81 90 9.18 -043 2.11

50 0D11 8349 7.07 1.75 83.41 5.87 0.32 1.87 83.82 633 0.S1 1.24

51 0D12 84.57 5.44 2.04 84.55 4.58 1.18 1.22 84.87 4.67 2.0e 0.83

52 0DI3 86.22 2.87 2.45 86.15 242 1.86 0.75 86.42 2.95 1.27 1.20

53 OE01 84.10 -6.31 76.60 85.88 -2.07 72.42 6.21 85e9 -284 68 15 9.27

54 0E02 84.39 -599 68.30 85.25 -2.57 64.81 4.96 85.55 -285 e.3.01 6.26

55 0E03 85.19 -5.21 59.44 84.91 -2.44 57.01 3.70 84.73 -2.48 544o 5.70

56 0E04 85.48 -5.12 51.14 84.72 -2.36 46.47 5.48 8491 -2 08 4828 4.21

57 0E05 85.75 4.93 43.39 84.91 -2.32 39.81 4.51 S4.61 -2.23 41.72 3.37

58 0E06 86.28 4.26 35.58 85.46 -1.91 32.01 4.35 85.32 -2.14 34.18 2.72

59 0E07 86.70 -3.60 27.15 86.19 -1.35 2671 2.35 85.61 -0 66 2o.lo 3.29

60 0E08 87.06 -3.17 23.07 86.18 -1.16 22.64 2.24 86.27 -0.66 20.83 3.46

61 0E09 87.54 -2.44 20.12 86.66 -1 35 1749 2.98 8649 -1.17 1755 3.05

62 0E10 87.73 -2.01 16.62 86.75 -1.16 14.31 2.65 86.75 -095 14.04 2.96

63 0E11 87.99 -1.63 12.53 87.39 -0.60 9.76 3.02 87 55 0.06 8.75 4.16

64 0E12 88.16 -1.38 10.50 87.29 -0.30 6.74 4.01 87.e2 -0.07 7.44 3.37

65 0E13 88.24 -1.07 7.55 87.73 0.31 5.33 2.66 87.72 0 34 4.94 3.01

66 0F01 26.81 -0.14 0.45 30.01 -1.69 -0.86 3.79 30.10 -0 77 -1.05 3.67

67 0F02 35.01 -0.51 0.14 37.59 -1.00 -0.30 2.66 37 26 -1.03 -0.27 2.35

68 0F03 42.52 -0.52 022 43.22 -1 91 -0.54 1.73 43.73 -1 31 -0.07 1.47

69 0F04 48.70 -0.75 025 49.56 -1.50 -1 06 1.74 4989 -0 70 -0 43 1.37

70 0F05 54.82 -0.84 0.51 56.08 -1.62 -0 08 1.60 56.22 -1 25 -0.55 1.80

71 0F06 61.32 -0.96 0.74 61.69 -0.94 -046 1.26 62.14 -113 -0.46 1.46

72 OF07 67.67 4.03 1.03 68.02 -0.59 -0.09 1.25 68.64 -0.42 0.64 1.21

73 0F08 71.28 -0.86 1.45 71.25 -0.19 0.00 1.60 72.39 0.41 -0.82 2.83

74 0F09 74.67 -0.52 2.12 74.29 -0.23 022 1.96 74.61 -0.30 -0.03 2.16

75 0F10 77.55 -0.53 2.36 77.69 024 0.83 1.72 7804 0 12 1 12 1.48

76 0F11 81 26 -0.48 2.70 81.14 0 15 1.00 1.82 81 37 033 123 1.68

77 0F12 82.58 -0.49 2.87 83.07 0.42 1.00 2.14 83.53 062 0.92 2.44

78 0F13 85.02 -0.55 3.02 85.54 0.40 2.16 1.38 86.09 0 68 2.36 1.76

79 0G01 38.06 45.61 -21.74 31.71 47.36 -20 36 6.73 34.87 41.07 -17 48 7.00

80 0C02 36.93 43.50 -3.21 33.31 43.96 -2.97 3.66 35.14 35.98 -4.01 7.77

81 0G03 47.20 65.02 15.16 45.74 69.31 19.50 6.27 46.27 59.10 12.32 6.63

82 0GO4 36.40 39.62 20.77 39.15 41.65 2085 3.42 38.62 31.94 12.75 11.32

83 0G05 66.77 22.16 61.58 62.98 27.74 62.33 6.79 65.64 26.40 57.93 5.71

84 0GO6 54.37 -0.36 39.66 49 96 1.07 38.17 4.87 52.66 1 .02 36.90 3.53

85 0G07 3928 3.35 4.37 41.83
7

TV"

4.12 2.78 41.97 340 4.27 2.69

86 0G08 69.38 -26.43 56.40 66.23 -24.93 55.76 3.55 69.47 -20.55 47.85 10.38

87 0G09 40.77 -37.42 14.49 43.23 -38.97 13.59 3.04 4301 -33.77 1 1 .30 5.34

88 0G10 54.23 -5024 -1124 51.37 -54.91 -13.44 5.90 53.93 -49.47 -12.86 1.82

89 0G11 42.55 -27.75 -16.18 39.63 -33.35 -18.22 6.64 4073 -29.34 -18.11 3.09

90 0G12 4429 -16.71 -39.19 40.36 -22.79 -41.54 7.61 41 92 -19.35 -36.75 4.31

91 0G13 26.27 9.28 -23.90 28.09 7.36 -24.78 2.79 29.21 7.75 -2221 3.72

92 0H01 30.82 29.83 -23.35 28.30 31.91 -22.44 3.39 31.03 2682 -19.27 5.07

93 0H02 51.86 34.93 -1.19 49.03 37.59 -0.67 3.92 50.82 36.75 0.19 2.51

94 0H03 51.36 33.42 9.65 49.13 35.88 9.34 3.33 50.23 35.64 10.31 2.58

95 0H04 41.44 52.39 17.76 40.09 54.03 17.93 2.13 40.90 44 35 11 34 10.30

96 0H05 50.78 31.76 24.68 50.67 33.84 24.45 2.10 50.78 33 41 2363 1.96

97 0H06 50.45 30.00 39.81 49.17 32.46 40.57 2.88 5002 31 e2 35.12 4.98

98 0H07 68.60 -1.82 38.52 64.77 0.32 35.89 5.12 66.57 0.81 37.01 3.65

99 0H08 5327 -29.68 32.78 50.43 -27.67 31.59 3.68 5420 -22.52 27.30 9.06

100 0H09 54. 11 -27.20 15.41 53.01 -2S.84 13.23 2.94 527e -2876 13.78 2.63

101 OHIO 47.07 44.71 3.39 45.58 -50.09 0.11 6.47 4o.45 -4263 -0.07 4.08

102 0H11 56.08 -19.93 -16.16 54.15 -22.82 -16.37 3.48 5523 -23.19 -16.30 3.37

103 0H12 34.87 -6 04 -29.51 33.76 -12.42 -31 11 6.67 34.5o -7 46 -2874 1.64
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ID

N U M
L*

ar b* L* aT b*
AE

L* a"* b-

AE

104 0H13 40.33 949 -20.51 39.79 8.61 -21.58 1.49 4127 922 -21 04 1.11

105 0101 30.18 23.03 -3.01 31.52 25.87 -3 38 3.16 32.66 20.67 -3.76 3.50

106 0102 45.99 22.54 0.80 44.13 22.59 -0.24 2.13 44.70 2258 0.60 1.31

107 0103 6247 15.34 1.90 62.16 15.00 147 0.63 62.77 15.08 0.82 1.15

108 0104 29.88 21 71 8.09 35.98 2624 10.95 8.12 34.63 1939 6.57 5.50

109 0105 61.75 13.77 13.95 60.78 14.12 11.96 2.24 61.17 14.36 1344 0.97

110 0106 38.28 123 17.11 40.73 2.30 17.77 2.75 40.10 2.86 15 86 2.78

1 1 1 0107 55.22 0.82 22 32 51.99 097 20.77 3.59 53.03 0.88 2125 2.44

112 0108 70.00 0.14 18.75 67.35 0.90 1624 3.73 69.52 1.88 1446 4.65

113 0109 70.75 1.84 5.03 69.52 2.02 2.61 2.72 7029 1 85 2.62 2.45

114 0110 32.68 -19.04 6.71 38.82 -23.38 7.99 7.63 39.30 -1822 5.85 6.73

115 0111 47.82 -15.05 10.23 46.66 -17.41 9.34 2.78 47.19 -17.00 9.72 2.11

116 0112 63.30 -949 847 62.00 -9.94 6.16 2.69 02.43 -10.28 7.09 1.81

117 0113 33.63 -15.45 -626 35.78 -21.44 -9.14 6.99 3627 -17.00 -7 54 3.67

118 0J01 56.58 5.24 -7.39 56.40 4.78 -7.37 0.49 5742 4 71 -724 1.00

119 0J02 25.29 3.03 -12.84 27.36 3.58 -12.26 2.22 28.12 2.04 -1 1.17 3.31

120 0J03 64.14 -7.21 -4.49 64.04 -7.54 4 92 0.55 04.05 -7.51 -5.06 0.82

121 0J04 48.26 -11.97 -7.14 48.69 -13.80 -8.24 2.18 48.64 -13.56 -7.80 1.79

122 0J05 9.76 -0.95 -0.06 7.05 047 -361 4.69 9.41 0.04 -3.76 3.85

123 0J06 13.84 -3.21 -1.23 10.94 -0 74 -322 4.30 12.12 -0.87 -3 30 3.57

124 0J07 17.36 -3.86 -2.08 15 69 -2.59 -3.32 2.44 16.24 -1 08 -2.97 3.13

125 0J08 11.50 -0.76 -0.06 8.78 0.11 -3.46 4.44 14 75 1 25 -3.05 5.24

126 0J09 17.89 -2.92 -0.04 14.92 -1.24 -2.88 4.44 10.08 -0.48 -2.48 3.90

127 0J10 23.33 -3.91 -0.35 23.01 -2.50 -2.08 2.25 23.11 -1.69 -2.36 3.00

128 0J11 2826 4.30 -1.18 31.90 4.97 -1 44 3.71 30.43 -3.54 -1.60 2.34

129 0)12 13.30 -0.76 -0.04 10.90 -023 -328 4.07 1 1 .93 -0.35 -3.51 3.75

130 0J13 22.21 -2.33 0.02 2058 -244 -1 91 2.53 21.17 -1.57 -2.52 2.85

131 0K01 29.82 -3.44 0.06 3 1 .69 -3.34 -1.85 2.67 3 1 .07 -3.06 -1.73 2.22

132 0K02 36.66 4.14 -0.26 38.79 -505 -1.71 2.73 37.73 -4.50 -1.29 1.53

133 0K03 42.93 -4.58 -0.47 44.79 -500 -1 32 2.09 45.07 4.52 -0.84 2.17

134 0K04 15.42 -0.54 -0.15 14.19 0.14 -2.53 2.76 15 00 -0 35 -2.38 2.27

135 0K05 27.13 -2.37 -0.64 28.53 -1 53 -1 21 1.73 2841 -1.75 -145 1.64

136 0K06 36.50 -3.10 -0.72 38.54 -3.71 -1 91 2.44 37.59 -3.59
- 1 .83 1.63

137 0K07 45.05 -3.57 -0.86 45.88 402 -2.07 1.53 40.14 -3.68 -2.19 1.72

138 0K08 53.46 -3.74 -0.52 53.03 -3.94 -1 40 0.92 57.00 -0.93 -1.09 4.60

139 0K09 56.98 -4.09 -0.67 57.45 4.09 -2.02 1.43 5806 -3.89 -2.35 2.01

140 0K10 17.54 -0.07 0.34 16.78 -026 -2 84 3.28 18.12 0.00 -2.10 2.51

141 0K11 31.64 -1.32 -0.12 3342 -2.67 -2.12 3.00 33.52 -1.57 -2.58 3.11

142 0K12 43.62 -1.91 -041 44.14 -2 77 -1.60 1.56 4403 -2.41 -1.25 1.06

143 0K13 53.75 -2.20 -0.06 53.20 -3.04 -1.40 1.67 54.18 -2.68 -122 1.33

144 0L01 63.29 -2.33 -0.04 63.29 -2 77 -0.84 0.91 64.31 -3.03 -0.81 1.46

1 45 0L02 68.25 -2.07 0.47 68 35
77

-0.70 1.18 68.58 -1.98 -0.40 0.93

146 0L03 18.75 027 0.67 17.97 0.05 -2.58 3.35 18.44 027 - 1 88 2.57

147 0L04 33.60 -0.53 -0.01 36.07 -1.68 -0.35 2.75 3542 -007 -1.44 2.36

148 0L05 46.60 -0.98 0.07 46.70 -2.97 -1.14 2.33 46.62 -242 -0.84 1.70

149 OLOe 5724 -126 0.28 58.00 -1.79 -1.53 2.03 57.93 -2.51 -1.64 2.39

150 0L07 68.44 -1.45 1.09 68.42 -1.57 -0.30 1.40 69.06 -1.53 -0.08 1.33

151 0L08 74.00 - 1 .03 1.75 74.97 -0.45 O.Oe 2.03 76.09 0 19 -0.55 3.34

152 0L09 29.50 -7.40 -2.70 32.84 -10.95 -4.82 5.32 32.25 -10.03 4,55 4.23

153 OLIO 38.69 -5.45 -1.27 41 So -840 -2.64 4.54 41.88 -5.99 -149 3.24

154 0L11 49.55 -3.98 -0.47 49.57 -0.25 -1 91 2.69 50.21 -5.02 -1.95 1.93

155 0L12 61.78 -3.94 -0.90 61.34 -3.91 -1.48 0.73 61.67 -3.79 -1.07 0.25

156 0L13 74.37 -2.17 0.69 73.99 -1.85 -0.63 1.41 7423 -1.37 -1.01 1.88

157 0M01 80.18 -1.48 2.09 80.51 -0.82 0.23 2.00 80.91 -0 74 039 1.99

158 0M02 83.53 -0.86 2.70 8429 0.22 1.17 2.02 8431 -0.09 1.1S 1.87

159 0M03 48.24 -32.71 -34.43 45.33 40.94 -33.68 8.76 47.44 -34.25 -30.96 3.88

loO 0MO4 40.08 57.72 -5.10 36.59 57.34 -2.35 4.46 37.65 4548 487 12.48

lei 0M05 71.25 -6.36 66.95 08.21 -2.32 67.76 5.12 70.78 -2.98 63.65 4.75

162 0M06 23.49 14.90 -35.80 25.09 1522 -30.85 1.91 25.71 11 25 -2S41 8.59

163 0M07 45.13 -51.78 21.07 40.17 -53.92 19.35 2.94 46.36 4268 13 48 11.91
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NUM L* a* b* L* a' b*

AE
L- ar b*

AE

164 0M08 39.81 52.33 32.58 41.69 51.73 29 28 3.85 42.01 37.96 14.39 23.35

165 0M09 50.38 591 -16.41 49.58 4.39 -16.09 1.75 49.59 52S -16.45 1.01

166 0M10 61.11 -19.11 10.44 59.64 -19.64 8 12 2.80 60.12 -18.71 9.70 1.30

167 0M11 5829 19.13 18.84 56.41 20.29 19.14 2.23 56.39 20. "5 19.10 2.51

168 0M12 19.68 13.17 -30.72 21.74 12.41 -30.50 2.21 1 1 ~"> 5.32 -16.46 16.56

169 0M13 38.13 43.93 17.72 40.92 -44.17 1544 3.61 4143 -31.81 8.98 15.30

170 0N01 32.89 42.69 26.01 3624 39.02 19.55 8.15 36.54 25.28 9.04 24.58

171 0N02 42.34 5.16 -14.13 41.74 3.77 -14.53 1.57 42.01 4.87 -14.95 0.93

172 0.N03 51.17 -16.20 8.01 49.52 -18.24 7.71 2.64 4927 -17.92 8.13 2.57

173 0.N04 48.55 15.75 14.95 46.77 15.71 15.50 1.86 4691 1692 15.73 2.16

174 0N05 2940 -20.61 -21.16 29.40 -24.53 -22.30 4.08 29.94 -12.28 -15.11 10.31

175 0N06 23.86 34.74 -4.21 26.14 21.93 -2.00 13.10 24.19 947 -3.27 25.29

176 0N07 41.61 -5.02 37.79 39,65 -3.39 27.38 10.72 41.09 -2.49 20.13 17.85

177 ON08 14.71 10.05 -21.84 16.12 2.36 -14 15 10.97 18.37 3.14 -4.98 18.59

178 0N09 27.90 -30.92 1259 35.10 -32.63 9.45 8.04 31.49 -lo.4o 3 24 17.59

179 0N10 23.53 30.22 17.45 2821 17.41 7.13 17.10 24.02 7.01 1.38 28.25

180 0N11 30.94 3.05 -9.81 31.46 2 27 -9.63 0.95 32.95 1.30 -10.13 2.68

181 ONI 2 36.19 -11.80 5.31 39.64 -1504 682 4.97 38.90 -13 93 5.53 3.45

182 0N13 34.45 10.34 10.34 37.17 11.20 13.18 4.03 37.07 11.93 9.97 3.61

3.63 Average AE 4.51

Average AE - overprint color excluded

2.80

200

4.51

2.07

2 15

306 C

2.70 M

398 Y

2.00 K

2.37 Paper

Average AE - overprint color only

3.95 5.27
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Appendix K



Soft Proofing, Profile Inspection, and Simulation

under Photoshop 5.0.2 Environment

Photoshop 5.0.2 offers many new color management features which the version

4.0 does not. On-screen soft proofing is one of the most important ones. If a

monitor is well calibrated and there is a precise built profile for the device, an

image shown on the monitor can fairlv match the final reproduction in certain

expectancy. The following will introduce a proper wav to work with this feature

step by step:

0. Launch Photoshop 5.0.2

1. Select File/Color Settings (see Figure 1).

|ZZ
New...

Open...

Vil'-

H<. ..

Reuei i

Import

Automate

i ile lull. .

Preference'

> i .1

'
;]

Adobe Online..

Quit

RGB Setup...

CMYK Setup...

Grayscale Setup..

Profile Setup...

RGB Setup

II *

Cant el jGamma: [2.2B

While Point: 6588 K iD6"5l t

Primaries; Adobe RGB 1 1 998 1

Load... |

Saue i

gprei'leuiMonitor: Pou'prBook: G1 Series

~

J Display Using Monitor Compenvat on

CMYK Setup

CMYK Model: Q Built-in * ICI ~- Table*

ICC
Option-

Profile: Dupont EPSON.CMYK

I -*

Engine: Kodak Cmm t_|

Intent: Absolute Colorimetric $ j

? Black Point Compensation ^ Premeu

Figure 1 File/Color Settings/CMYK Setup windows

To work with RGB images: Go to RGB Setup window, select desired RGB

color space from RGB pull-down bar. Define the setting as desired if

RGB/Custom is selected. Make sure that Monitor is set to a correct profile.

ISO
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Important: In order to accurately preview images when working in an RGB

color space other than the monitor color space, enable Display Using
Monitor Compensation since most of Photoshop 5.0.2's RGB color spaces

don't match the gamut of the monitor.

To work with CMYK images: Go to CMYK Setup window, check CMYK

Mode/ICC. ICC Options window appears; select desired output profile

from Profile pull-down bar, desired CMM from Engine pull-down bar, and

desired rendering method from Intent pull-down bar. Uncheck Black Point

Compensation if colorimetric matching is selected. Click OK. From there,

the monitor simulates the output device which the profile characterized to

without modifving the data file.

Important: Black Point Compensation maps the darkest neutral of the

source color space to the darkest neutral of the destination color space. If a

CMYK-to-CMYK colorimetric rendering is chosen, this may cause serious

problems in reproducing color accuratelv.

2. Open an RGB or CMYK image from File/Open. A Profile Mismatch

Handling window mav appear if the image does not have an embedded pro

file /or does have one but not the same as the one in current Profile Setup.

Convert or Don't Convert as desired (see Color Management in Photoshop
5.0 from Adobe CustomerFirst Support for more details).

3. Bv now, there is an image opened in Photoshop 5.0.2. The image should

fairlv match the final reproduction which the profile, is selected in File/Color

Setting/CMYK Setup, is characterized to.

Profile Inspection via Photoshop 5.0.2

There were three SWOP ICC profiles provided by Kodak and DuPont for the

thesis experiment. All three profiles were examined via Photoshop 5.0.2.

Procedure and results are stated below:

0. Launch Photoshop 5.0.2

1. Open a CMYK image (ITS.7/3 as a example for this study). Since the

image is a legacv file with no profile tagged, click Don't Convert when

Profile Mismatch Handling window appears.
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2. Go to File/Color Setting/CMYK Setup, and then select a preferred pro

file, CMM, and rendering intent. The settings for the thesis studv were:

Profiles:

Engine:

Intent:

SWOP CMYK Output; AXSI/CGATS TR001-199:

DuPont/Epson.CMYK.icc

DuPont/Epson.CMYK4SWOP.icc

Kodak CMM

Absolute Colorimetric

3. Go toWindow/Show Info to enable the function (Figure 2)

J
-

| Navigator 1 nfo A, Options \ | ?

c_

A Y
.

K :

L :

* b :

+. 5; r
W:

*-=
H :

Figure 2 Show Info windows

4. Move the cursor to selected color for CMYK or Lab information.

All CIELAB data has been recorded in Excel workbook with kevboard entrv

(see Table 1, 2, and 3).

Note: Onlv paper, CMY single color ramps, and RGB solid printed patches were

examined. The best build profile with the least discrepancy was, therefore, cho

sen for the entire thesis studv.



Table 1 SWOP profile inspection 1

\~-)2

CGATS.6 TR-001

SWOP Reference

Profile:

SWOP CMYK Output;

AXS1/CGATS TR001-1993

ID Loc c M Y K
L*

a* b* L* a* b*

AE

1 0A01 ] 00 0 0 0 56.02 -37.58 -40.01 56 -38 -40 0.15
-> 0A02 0 1 00 0 0 47,16 68.06 -3.95 47 71 -3 2.89

3 0A03 0 0 100 0 84.26 -5.-9 84.33 85 -5 86 2.09

4 0A04 100 100 0 0 26.57 17.60 -41.24 26 19 -43 2.32

5 0A05 100 0 100 0 51 46 -61.59 26.08 51 -b2 26 0.62

6 0A06 0 100 100 0 46.94 62.21 41.81 46 63 43 1.71

26 0B13 p a per 88.66 -0.33 364 89 1 5 1.89

IJ 0C01 90 0 0 0 57.98 -35.00 -37.48 59 -34 -37 1.69

28 0C02 80 0 0 0 60.86 -31.09 -33.48 61 -30 -33 1.57

29 0C03 70 0 0 0 63.58 -27.19 -29 78 64 -2b -29 1.45

30 0C04 60 0 0 0 66.80 -23.69 -25. "4 b7 -23 -25 1.01

31 0C05 50 0 0 0 o9 75 -20.38 -21.-9 "0 -20 -21 1.19

32 0C06 40 0 0 0 7321 -16.57 -1718 73 -16 -17 0.80

33 0C07 30 0 0 0 7b 68 -12.S7 -12.60 77 -12 -12 0.84

34 0C08 25 0 0 0 78.72 -10.73 -9.86 7Q
-10 -10 0.76

35 0C09 20 0 0 0 80.67 -8.48 -7.19 81 -8 .7 0.33

36 0C10 15 0 0 0 82.35 -6.87 -4.88 83 -b -4 1.05

37 ocn 10 0 0 0 84.31 -4 87 -2 23 85 -4
_i 1.23

38 0C12 7 0 0 0 85.29 -3.90 -0.99 86 -3 0 1.91

39 0C13 3 0 0 0 86.7b -2.51 1.02 88 -1 3 2.73

40 0D01 0 90 0 0 50.28 61.48 -4 25 51 63 -3 2.12

41 0D02 0 80 0 0 54 17
53.9"

-3.98 55 56 -3 2.02

42 0D03 0 70 0 0 5845 4b 54 -3.57 58 49 -3 2.21

43 0D04 0 60 0 0 61.83 4027 -3 24 b2 42 -3 2.11

44 0D05 0 50 0 0 65.55 33.77 -2.85 Ob 36 _T 2.00

45 0D06 0 40 0 0 69.90 26.59 -2.08 70 28 -1 2.16

46 0D07 0 30 0 0 74.25 19.60 -1.16 74 11 0 2.58

47 0D08 0 25 0 0 76 b5 lb -lb -0.38 77 18 0 2.09

48 0D09 0 20 0 0 79.0b 13.39 0.45 79 15 1 1.96

49 0D10 0 15 0 0 81.14 10.45 1.08 81 12 -> 1.68

50 0D11 0 10 0 0 83.49 7.07 1 75 84 8 3 1.77

51 0D12 0 7 0 0 8457 5.44 2.04 86 b 3 1.82

52 0D13 0 3 0 0 86.22 2.87 245 88 3 4 2.23

53 0E01 0 0 90 0 84.10 -6.31 76.60 85 -5 77 1.66

54 0E02 0 0 80 0 84 39 -5.99 68.30 86 -5 69 1.89

55 0E03 0 0 70 0 85.19 -5.21 59.44 86 -5 61 1.81

5t> 0E04 0 0 60 0 85.48 -5.12 51.14 86 -4 53 2.29
5~

0E05 0 0 50 0 85.75 -4.93 43.39 87 -4 45 2.62

58 OE06 0 0 40 0 86.28 -426 35.58 87 -3 38 2.56

59 0E07 0 0 30 0 86.70 -3.60 27.15 88 -3 30 3.22

60 0E08 0 0 25 0 87.06 -3.17 23.07 88 _
1

2b 3.26

61 0E09 0 0 20 0 87.54 -2.44 20.12 88 _
1 1 ~> 2.20

62 0E10 0 0 15 0 87.73 -2.01 16.62 89 -1 18 1.73

63 0E11 0 0 10 0 87.99 -1.63 12.53 89 0 13 1.84

64 0E12 0 0
-

0 88.10 -1.38 10.50 89 0 11 1.76

b5 0E13 0 0 3 0 88.24 -1

0"

7.55 89 1
-

1.92

Average 1.82



Table 2 SWOP profile inspection 2

1Y

CCATS.6 TR-001 Profile:

SWOP Reference S\VOP_STD

ID Loc c \1 Y K
L* aT b* L* a* b*

AE

1 0A01 100 0 0 0 56.02 -37.58 -40.01 49 -34 -34 9.91
1

0A02 0 100 0 0 47.16 68.06 -3.95 41 b2 -1 9.13

3 0A03 0 0 100 0 84.26 -5.79 84.33 -5 -6 7o 12.46

4 OA04 100 100 0 0 2657 17.60 -41.24
n

16 -35 7.90

5 0A05 100 0 100 0 51.46 -61.59 26.08 45 -55 2b 9.23

6 0A06 0 100 100 0 4b.94 62.21 41.81 41 57 39 8.39

26 OBI 3 Ftaper 88.66 -0.33 3.64 79 0
-

10.23

IJ 0C01 90 0 0 0 57.98 -35.00 -37 48 51 -31 30 67.96

28 0C02 80 0 0 0 60.86 -31.09 -33.48 53 -28 10.65

29 0C03 70 0 0 0 63.58 -27 19 -29.-8 5b -25 -24 9.78

30 0C04 60 0 0 0 66.80 -23.69 -25.74 59 -20 9.83

31 0CO5 50 0 0 0 69.75 -2038 -21 79 b2 -18 -lb 9.96

32 0C06 40 0 0 0 73.21 -16.57 -17.18 65 -15 -13 9.35

33 0C07 30 0 0 0 76.68 -12.87 -12.60 68 -12 -8 9.86

34 0C08 25 0 0 0 78 72 -10.73 -9.86 69 -10 -6 10.48

35 0C09 20 0 0 0 80.67 -8.48 -7.19 71 -8 -4 10.19

36 0C10 15 0 0 0 82.35 -b.87 -4.88 73 -6 9.82

37 0C11 10 0 0 0 84.31 -4.87 -2.23 75 -4 1 9.89

38 0C12 7 0 0 0 85.29 -3.90 -0.99 7b -3 3 10.15

39 0C13 3 1) 0 0 86.7b -2.51 1.02 77 -1 5 10.65

40 0D01 0 90 0 0 50.28 bl.48 -4.25 44 5b -1 8.95

41 0D02 0 80 0 0 54 17 53.97 -3.98 47 50 -1 8.72

42 0D03 0 "0 0 0 58.45 4b 54 -3.57 51 43 -1 8.64

43 0D04 0 60 0 0 61.83 4027 -3.24 54 37 0 9.08

44 0D05 0 50 0 0 b5.55 33.77 -2.85 58 H 1 8.92

45 0D06 0 40 0 0 69.90 2b59 -2.08 bl 25 1 9.55

4b 0D07 0 30 0 0 "425 19.60 -1.1b 65 19 3 10.16

47 0D08 0 25 0 0 76.65 16.4b -0.38 67 lo 3 10.24

48 0D09 0 20 0 0 79.06 13.39 0.45 69 12 3 10.47

49 0D10 0 15 0 0 81.14 10.45 1 OS "1 10 4 10.56

50 0D11 0 10 0 0 83.49 7.07 1.75 "4 6 5 10.09

51 0D12 0 7 0 0 84.57 5.44 2.04 75 4 5 10.12

52 0D13 0 3 0 0 86.22 2.87 2.45 77
->

6 9.92

53 0EO1 0 0 90 0 84.10 -6.31 76.60 "5 -5 69 11.93

54 0E02 0 0 80 0 84.39 -5.99 68.30 75 -5 63 10.83

55 0E03 0 0 "0 0 85.19 -5.21 59.44 76 -5 56 9.81

5b 0E04 0 0 60 0 85.48 -5.12 51.14 76 -5 49 9.72

57 0E05 0 0 50 0 85.75 -4.93 43.39 7b -4 42 9.89

58 0E06 0 0 40 0 86.28 -4.26 35.58 7b -4 35 10.30

59 0E07 0 0 30 0 86.70 -3.60 27.15 77 -3 28 9.76

60 0E08 0 0 25 0 87.06 -3.17 23.07 77 -3 25 10.24

61 0E09 0 0 20 0 87.54 -2.44 20.12 78 _-> 21 9.59

02 0E10 0 0 15 0 87 73 -2.01 16.62 78 _2 18 9.83

63 0E11 0 0 10 0 87.99 -1.63 12.53 78 -1 14 10.12

ol 0E12 0 0 7 0 88.16 -1.38 10.50 78 -1 12 10.28

b5 0E13 0 0 3 0 88.24 -1.07 7.55 "8 0

A

9

teraee

10.40

11.17
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Table 3 SWOP profile inspection 3

CCATS.6 TR-001 Profile:

SWOP Reference 1993 SWOP std Piess

# ID Loc C Yl Y K
L* a* b* L* a' b*

AE

1 0A01 100 0 0 0 56.02 -37.58 -40.01 59 -32 -47 9.43

-) 0A02 0 100 0 0 4716 68.06 -3.95 50 71 -10 7.30

3 0A03 0 0 100 0 84.26 -5.79 84.33 91 -12 89 10.29

4 O.A04 100 1 00 0 0 26.57 17.60 -41.24
1

25 -51 12.26

5 0A05 100 0 100 0 51 4o -61.59 26.08 56 -64 28 5.49

6 0A06 0 100 100 0 46.94 62.21 41.81 49 b4 41 2.85

26 0B13 paper 88.66 -0.33 3.64 94 -1 0 6.50

27 0C01 90 0 0 0 57.98 -35.00 -37.48 o2 -29 -43 9.09

28 0C02 80 0 0 0 60.86 -31.09 -3348 64 -26 -39 8.14

29 0C03 70 0 0 0 63.58 -2719 -29.78 o7 -23 -35 7.52

30 0C04 oo 0 0 0 66.80 -23.69 -25.74 71 -20 -31 7.68

31 0C05 50 0 0 0 69.75 -20.38 -21.79 "4 -18 -2b 6.44

32 0C06 40 0 0 0 73.21 -16.57 -1718 78 -14
.-) -> 7.27

33 0C07 30 0 0 0 76.68 -12.87 -12.60 82 -11 -17 7.15

34 0CO8 25 0 0 0 78.72 -10.73 -9.86 83 -10 -14 6.00

35 0C09 20 0 0 0 80.67 -8.48 -7.19 85 -8 -12 6.49

36 0C10 15 0 0 0 82.35 -6.87 -4 88 87 -b -9 6.27

37 ocn 10 0 0 0 84.31 -4.87 -2.23 89 -4 -6 6.08

38 0C12 7 0 0 0 85.29 -3.90 -0.99 91 -3 -4 6.52

39 0C13 3 0 0 0 86.76 -2.51 1.02 93 _i 6.95

40 0D01 0 90 0 0 50.28 61.48 -4.25 53 b5 -10 7.27

41 0D02 0 80 0 0 54.17 5397 -398 57 58 -10 7.78

42 0D03 0 -o 0 0 5845 46 54 -3.57 bl 50 -9 6.93

43 0D04 0 60 0 0 61.83 40 27 -3.24 b4 43 -9 6.73

44 0D05 0 50 0 0 65 55 33.77 -2.85 69 35 -7 5.54

45 0D06 0 40 0 0 69.90 26.59 -2.08 73 28 -7 5.98

4b 0D07 0 30 0 0 74.25 19.60 -1.16 78 20 -5 5.38

47 0D08 0 25 0 0 7b b5 16.46 -0.38 80 17 -5 5.73

48 0D09 0 20 0 0 79.06 13.39 045 83 13 -4 5.96

49 0D10 0 15 0 0 81.14 10.45 1.08 85 9 -3 5.80

50 0D11 0 10 0 0 83.49 7.07 1.75 88 5 6.22

51 0D12 0 7 0 0 84.57 5 44 2.04 90 3 -1 6.68

52 0D13 0 3 0 0 86.22 2.87 2 45 92 1 0 6.55

53 0E01 0 0 90 0 84.10 -6.31 76.60 91 -11 80 9.01

54 0E02 0 0 80 0 84.39 -5.99 68.30 91 -11 71 8.72

55 0E03 0 0 70 0 85.19 -5.21 59.44 91 -10 62 7.95

5b 0E04 0 0 60 0 85.48 -5.12 51.14 91 -9 53 7.00

57 0E05 0 0 50 0 8575 -4.93 43.39 92 -8 45 7.15

58 0E06 0 0 40 0 86.28 -4.2e 35.58 92 _7 36 6.36

5" 0E07 0 0 30 0 86.70 -3.60 27.15 93 -5

-i--

6.46

60 0E08 0 0 25 0 87.06 -3.17 23.07 93 -5 23 6.22

61 OE09 0 0 20 0 87.54 -2.44 20.12 93 -5 18 6.39

o2 OE10 0 0 15 0 87.73 -2.01 16.62 93 -4 13 6.70

63 0E11 0 0 10 0 87.99 -1.63 12.53 93 -3 9 6.28

64 0E12 0 0 7 0 88.16 -1.38 10.50 93
">

0 6.64

o5 0E13 0 0 3 0 88.24 -1.07 7.55 94 -1 3 7.34

Average 6.97
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Simulation via Photoshop 5.0.2

Since color has been defined as a three dimensional space bv CIELAB system

and an
a'b*

hexagon can only provide a two dimensional aspect, there was a

need for plotting
L*-C*

slices of RGB and CMY to verify printable color spaces

of the SWOP reference, Epson SC3000 in default condition, and the refined cali

bration (default-to-SWOP) for another aspect. As Photoshop 5.0.2 has offered

soft proofing feature, a series of simulations for plotting the
L*-C*

diagrams

have been done. As already mentioned that the
L*-C*

diagrams were not gener

ated from measuring real printed samples, but were simulated with ICC pro

files via Photoshop 5.0.2. This method can only offer a best estimate of the print

able color space of each condition based upon the ICC profiles. Discrepancy and

noise from the color management s\ stem will not be discussed at this time.

1. Open IT8.7/3 basic target, click Don't Convert when Profile Mismatch

Handling window appears.

2. Go to File/Color Setting/CMYK Setup, and then select a preferred pro

file, CMM, and rendering intent. The settings for the thesis studv were:

Profiles: SWOP CMYK Output; A.YSI/CGATS TROOl-1^3

DuPont/Epson.CMYK.icc

DuPont/Epson.CMYK4SWOP.icc

Engine: Kodak CMM

Intent: Absolute Colorimetric

3. Go toWindow/Show Info to enable the function.

4. Move the cursor to selected color for CMYK or Lab information.

However, to generate
L*-C*

diagrams needs a lot more information than

what the ITS.7/3 can offer. Therefore, a series of simulation is following up
via Foreground Color, Background Color.

". .

;"i ?*

P \

it ;

!i^- y

i
v^

". T

a

">
*

p s

!rA
k3 Click In enable C

Picker

"olor

-1 I

Color Picker

Select foreground colo

Figure 3 Foreground Color, Background Color tool and Color Picker window



196

5.0 Use key board to enter desired CMYK percentage, and CIELAB values

change instantly following the data entries (Figure 3). All data derived from

the simulation has been recorded in Excel workbook (see Table 4, 5, and 6).

Table 4 Data simulated for the SWOP reference

TR001
L" a' b' C"

TR001
L'

a
'

t C
"

TR001 l
"

a
D- C"

3C 87 -2 1 2 24 3M 87 2 3 3 61 3Y 89 : 6 6 00

7C 85 -4 -1 4 12 7M 85 5 2 5 39 7Y 88 1 9 9 06

IOC 84 -5 -3 5 83 1 0M 83 7 2 7 28 10Y 88 1 12 1 2 04

1 5C 82 -8 -6 10 00 1 5M 81 10 1 10 05 15Y 88 2 1 6 16 12

20C 80 -1 0 -8 12 81 20M 78 1 4 0 14 00 20Y 87 3 29 29 1 5

25C 78 -12 -10 15 62 25M 76 17 -1 17 03 25Y 87 4 25 25 32

30C 76 -1 3 -1 3 18 38 30M 74 20 -1 20 02 30Y 87 4 28 28 28

40C 73 -1 7 -1 8 24 76 40M 69 27 -2 27 07 40Y 86 4 36 36 22

50C 69 -21 -22 30 41 50M 65 33 -3 33 1 4 50Y 86 5 43 43 29

60C 66 -24 -26 35 38 60M 62 40 -4 40 20 60Y 85 6 51 51 35

70C 64 -27 -30 40 36 70M 58 47 -4 47 17 70Y 85 6 58 58 31

80C 61 -31 -34 46 01 80M 54 54 -4 54 1 5 80Y 85 6 67 67 27

90C 58 -35 -37 50 93 90M 51 60 -4 60 1 3 90Y 84 6 75 75 24

1 OOC 56 -39 -4 1 56 59 100M 47 69 -4 69 12 100Y 84 6 84 84 21

1 00C + 10K 52 -37 -38 53 04 100M+10K 43 65 -5 65 19 100Y+10K 78 7 77 77 32

100C+20K 47 -33 -35 48 10 100M+20K 39 59 -5 59 21 100Y+20K 7 1 7 69 69 35

100C+30K 44 -32 -32 45 25 100M+30K 36 55 -5 55 23 100Y+30K 65 7 64 64 38

1 00C + 40K 40 -29 -30 41 73 100M+40K 32 51 -5 51 24 1 00Y+40K 58 7 57 57 43

100C+50K 36 -27 -27 38 18 1 0OM+50K 29 46 -5 46 27 100Y+50K 52 7 50 50 49

100C+60K 31 -23 -24 33 24 1 00M+60K 25 40 -5 40 31 100Y+60K 46 6 43 43 42

100C+70K 27 -22 -2 1 30 41 1 00M+70K 22 35 -4 35 23 100Y+70K 39 6 38 38 47

100C+80K 22 -1 7 - 1 8 24 76 100M+80K 1 8 28 -3 28 16 100Y+80K 32 5 30 30 41

100C+90K 1 8 -16 -15 21 93 100M+90K 1 5 23 -2 23 09 1 00Y+90K 24 4 23 23 35

1 00C+100K 1 3 -1 3 -9 15 81 100M+1 00K 1 1 1 4 1 14 04 100Y+100K 1 6 6 1 4 1 5 23

TR001
L* a" b" C"

TR001
L'

a
* b* C"

TR001
L*

a
' b' C*

3MY 87 2 5 5 39 3CY 87 -2 4 4 47 3CM 85 0 1 1 00

7MY 84 4 8 8 94 7CY 85 -5 5 7 07 7CM 82 1 -2 2 24

10MY 83 5 1 0 1 1 18 10CY 84 -6 6 8 49 10CM 79 2 -4 4 47

15MY 80 8 1 3 1 5 26 15CY 8 1 -9 7 1 1 40 15CM 75 2 -8 8 25

20MY 77 12 1 5 1 9 21 20CY 79 -12 9 15 00 20CM 71 4 -1 0 1 0 77

25MY 75 1 4 1 7 22 02 25CY 77 -1 5 10 18 03 25CM 67 5 -13 1 3 93

30MY 73 17 20 26 25 30CY 75 -17 1 1 20 25 30CM 64 6 -1 5 16 16

40MY 68 24 24 33 94 40CY 71 -23 13 26 42 40CM 57 8 -20 21 54

50MY 64 30 27 40 36 50CY 67 -28 1 5 31 76 50CM 51 9 -24 25 63

60MY 60 36 32 48 17 60CY 64 -34 18 38 47 60CM 45 1 1 -28 30 08

70MY 56 43 35 55 44 70CY 60 -40 20 44 72 70CM 40 1 3 -32 34 54

80MY 53 49 37 61 40 80CY 57 -47 22 51 89 80CM 35 1 4 -35 37 70

90MY 49 56 40 68 82 90CY 54 -54 24 59 09 90CM 30 16 -39 42 1 5

100MY 46 63 43 76 28 100CY 51 -62 26 67 23 100CM 26 19 -43 47 01

100MY+10K 42 59 39 70 72 100CY+10K 48 -58 25 63 16 100CM+10K 24 18 -40 43 86

100MY+20K 39 53 34 62 97 100CY+20K 44 -54 22 58 31 100CM+20K 22 16 -37 40 31

100MY+30K 35 50 32 59 36 100CY + 30K 41 -49 21 53 31 100CM+30K 20 16 -34 37 58

100MY+40K 31 45 27 52 48 100CY+40K 37 -45 18 48 47 100CM+40K 1 8 1 4 -32 34 93

100MY+50K 28 39 26 46 87 100CY + 50K 33 -41 1 7 44 38 100CM+50K 1 6 1 5 -30 33 54

100MY+60K 25 34 22 40 50 100CY+60K 29 -37 14 39 56 100CM+60K 1 5 13 -26 29 07

100MY+70K 21 30 1 9 35 51 100CY+70K 26 -33 1 3 35 47 100CM+70K 1 3 10 -23 25 08

100MY+80K 17 23 1 4 26 93 100CY+80K 22 -30 1 1 31 95 100CM+80K 1 0 1 0 -20 22 36

100MY+90K 1 4 16 12 20 00 100CY+90K 1 7 -24 8 25 30 100CM+90K 9 7 -1 5 16 55

100MY+100H 1 0 1 1 6 12 53 100CY+100K 12 -18 7 19 31 100CM+100I 7 6 -9 1 0 82



Table 5 Data simulated for Epson SC3000 in default condition
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Default
l_- a' b-

C Default
L-

a
' b* c-

Default
L" a' b- C*

3C 95 1 -9 9 06 3
'.'

95 5 -8 9 43 3Y 96 2 -5 5 39

7C 94 - 1 -1 1 1 1 05 7M 94 8 -9 12 04 7Y 96 1 -2 2 24

1 oc 93 -2 -13 13 15 10M 93 10 -1 0 14 1 4 10Y 96 1 1 1 41

1 5C 91 -5 -16 15 76 15M 91 14 -1 1 17 80 15Y 95 0 5 5 00

20C 89 -8 -19 20 62 20M 89 19 -1 3 23 02 20Y 95 -1 10 10 05

25C 86 -10 -22 24 17 25M 87 24 -1 4 27 78 25Y 94 -3 15 1 5 30

30C 84 -1 3 -25 28 18 30M 84 28 -1 5 31 76 30Y 94 -3 21 21 21

40C 78 -1 9 -31 36 36 40M 79 37 -17 40 72 40Y 93 -5 33 33 38

50C 73 -23 -37 43 57 50M 73 46 -1 7 49 04 50Y 91 -6 45 45 40

60C 66 -26 -43 50 25 60M 67 56 -18 58 82 60Y 89 -6 58 58 31

70C 60 -28 -47 54 71 70M 61 64 -16 65 97 70Y 87 -6 70 70 26

80C 53 -28 -52 59 06 80M 55 72 -1 3 73 16 80Y 85 -3 83 83 05

90C 45 -25 -56 61 33 90M 50 77 -6 77 23 90Y 82 0 93 93 00

100C 39 -19 -59 61 98 100M 45 80 3 80 06 100Y 79 5 1 04 1 04 12

100C+10K 37 -20 -53 56 65 100M+1 OK 43 74 0 74 00 100Y+10K 74 4 93 93 09

100C+20K 35 -23 -47 52 33 100M+20K 40 66 -2 66 03 100Y+20K 68 2 82 82 02

100C+30K 33 -23 -41 47 01 100M+30K 36 58 -4 58 1 4 100Y+30K 62 1 71 7101

100C+40K 30 -24 -34 41 62 1 00M+40K 33 49 -6 49 37 100Y+40K 55 -1 58 58 01

1 00C+50K 26 -22 -27 34 83 100M+50K 28 38 -7 38 64 100Y+50K 47 -3 45 45 10

100C+60K 2 1 -1 8 -21 27 66 100M+60K 23 27 -8 28 1 6 100Y+60K 38 -5 31 31 40

100C+70K 16 - 1 4 -1 5 20 52 1 00M+70K 1 7 1 6 -8 17 89 1 00Y + 70K 28 -6 18 18 97

100C+80K 1 1 -8 -10 12 81 1 00M+80K 1 1 8 -8 1 1 31 100Y+80K 1 9 -4 7 8 06

100C+90K 7 -3 -7 7 62 100M+90K 7 4 -6 7 21 100Y+90K 1 1 -2 2 2 83

1 00C+1 00K 4 0 -5 5 00 100M+1 00K 4 0 -2 2 00 100Y+100K 5 0 -2 2 00

Default
L' a' b' C"

Default
L*

a
' b'

C Default 17
a" b*

c

3MY 95 4 -6 7 21 3CY 95 0 -7 7 00 3CM 94 3 -1 0 1 0 44

7MY 93 6 -4 7 21 7CY 93 -2 -6 6 32 7CM 9 1 4 -1 3 1 3 60

10MY 92 8 -2 8 25 10CY 92 -5 -5 7 07 10CM 89 5 - 1 6 1 6 76

15MY 90 1 1 1 1 1 05 15CY 90 -9 -3 9 49 15CM 86 7 -1 9 20 25

20MY 88 1 5 5 15 81 20CY 87 - 1 3 -1 13 04 20CM 82 9 -24 25 63

25MY 85 19 8 20 62 25CY 85 - 1 8 1 18 03 25CM 78 1 0 -28 29 73

30MY 83 22 12 25 06 30CY 83 22 3 22 20 30CM 74 1 1 -31 32 89

40MY 78 30 1 9 35 51 40CY 77 -31 8 32 02 40CM 65 1 5 -39 41 79

50MY 73 38 27 46 62 50CY 71 -40 12 41 76 50CM 55 1 9 -46 49 77

60MY 67 47 35 58 60 60CY 65 -49 17 51 87 60CM 46 23 -53 57 78

70MY 62 55 43 69 81 70CY 58 -57 21 60 75 70CM 36 26 -58 63 56

80MY 56 64 51 81 84 80CY 51 -63 24 67 42 80CM 28 30 -61 67 98

90MY 52 70 57 90 27 90CY 45 -67 26 71 87 90CM 20 34 -63 71 59

100MY 47 75 64 98 60 100CY 39 -67 26 71 87 100CM 1 5 39 -63 74 09

100MY+10K 45 68 57 88 73 100CY + 10K 37 -66 25 70 58 100CM+10K 1 3 33 -57 65 86

100MY+20K 42 61 49 78 24 100CY+20K 35 -63 22 66 73 100CM+20K 12 28 -51 58 18

100MY+30K 38 53 41 67 01 100CY+30K 33 -57 1 9 60 08 100CM+30K 1 1 23 -45 50 54

100MY+40K 34 44 32 54 41 100CY+40K 30 -50 16 52 50 100CM+40K 9 17 -37 40 72

100MY+50K 29 34 23 41 05 100CY+50K 26 -43 13 44 92 100CM + 50K 8 12 -30 32 31

100MY+60K 23 23 1 4 26 93 100CY+60K 21 -31 8 32 02 100CM+60K 7 7 -21 22 14

100MY+70K 17 1 4 7 15 65 100CY+70K 16 -20 4 20 40 100CM + 70K 6 3 -13 1 3 34

100MY+80K 1 1 4 1 4 12 100CY + 80K 1 1 -10 -1 10 05 100CM+80K 5 0 -7 7 00

100MY+90K 6 2 -2 2 83 100CY+90K 7 -3 -3 4 24 100CM + 90K 4 0 -5 5 00

100MY+100H 3 6 -4 7 21 100CY+100K 4 0 -2 2 00 100CM + 100I 3 0 -4 4 00



Table 6 Data simulated for Epson SC3000 in refined calibration
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Refined call
L*

a
' b* C*

Refined call
L* a' b* C"

Refined call L
' a' b" C"

3C 9 5 1 -9 9 06 3M 95 5 -9 10 30 3Y 96 2 -6 6 32

7C 9 4 -1 -1 1 1 1 05 7M 93 8 -10 12 81 7Y 95 1 -3 3 16

10C 93 -2 -12 12 17 10M 92 1 1 -1 1 15 56 10Y 95 1 0 1 00

15C 91 -4 -1 5 15 52 15M 90 15 -12 19 21 15Y 95 0 5 5 00

20C 89 -6 -17 18 03 20M 87 20 -1 4 24 41 20Y 95 -2 1 1 1118

25C 87 -8 -19 20 62 25M 84 25 -1 5 29 15 25Y 95 -3 16 1 6 28

30C 85 -10 -21 23 26 30M 82 30 -1 6 34 00 30Y 94 -4 22 22 36

40C 81 -1 4 -26 29 53 40M 76 40 -1 8 43 86 40Y 93 -5 34 34 37

50C 77 -17 -30 34 48 50M 72 47 -18 50 33 50Y 93 -6 44 44 4 1

60C 72 -21 -35 40 82 60M 68 53 -18 55 97 60Y 92 -7 54 54 45

70C 68 -24 -39 45 79 70M 65 57 -1 8 59 77 70Y 91 -7 62 62 39

80C 63 -27 -44 51 62 80M 62 63 -17 65 25 80Y 90 -6 71 7125

90C 58 -28 -48 55 57 90M 58 69 -1 5 70 61 90Y 89 -4 82 82 10

100C 54 -29 -52 59 54 100M 53 77 -8 77 41 100Y 86 -1 96 96 01

100C+10K 51 -29 -48 56 08 1 00M + 1 OK 49 71 -9 71 57 1 00Y+10K 80 -1 86 86 01

100C+20K 47 -30 -42 51 61 100M+20K 44 65 -10 65 76 100Y+20K 71 -2 76 76 03

100C+30K 44 -30 -38 48 41 100M+30K 40 59 -1 0 59 84 100Y+30K 65 -2 66 66 03

100C+40K 40 -28 -32 42 52 1 00M + 40K 36 51 52 17 100Y+40K 58 -3 56 56 08

100C+50K 37 26 -28 38 21 100M+50K 33 44 45 35 100Y+50K 51 -4 46 46 1 7

100C+60K 33 -24 -23 33 24 100M+60K 30 35 36 69 100Y+60K 45 -5 37 37 34

100C+70K 29 -22 -1 9 29 07 1 00M + 70K 26 27 29 1 5 100Y+70K 39 -6 28 28 64

100C+80K 25 -1 8 -1 4 22 80 1 00M + 80K 22 19 21 95 1 00Y+80K 32 -6 1 9 1 9 92

1 00C + 90K 18 - 1 4 -1 1 17 80 100M+90K 1 6 12 -10 15 62 100Y+90K 24 -6 9 10 82

1 00C+100K 9 -4 -7 8 06 100M+1 00K 8 6 -7 9 22 100Y+100K 1 1 -4 1 4 12

Refined call
L- a' b* C*

Refined call
L'

a
' b*

C
'

Refined call
L" a' b-

C

3MY 95 4 -7 8 06 3CY 95 0 -7 7 00 3CM 94 3 -1 0 1 0 44

7MY 93 7 -5 8 60 7CY 94 -2 -6 6 32 7CM 91 5 -12 13 00

10MY 92 9 -3 9 49 10CY 93 -4 -5 6 40 10CM 89 6 - 1 4 15 23

15MY 89 12 0 12 00 15CY 90 -7 -2 7 28 15CM 86 9 -18 20 12

20MY 86 1 6 3 16 28 20CY 88 - 1 1 1 1 1 05 20CM 82 1 1 -22 24 60

25MY 84 1 9 7 20 25 25CY 86 - 1 4 4 14 56 25CM 78 13 -25 28 1 8

30MY 81 22 1 0 24 17 30CY 84 - 1 7 7 18 38 30CM 75 1 6 -28 32 25

40MY 76 30 1 8 34 99 40CY 80 -24 1 4 27 78 40CM 67 20 -34 39 45

50MY 73 36 25 43 83 50CY 76 -31 18 35 85 50CM 61 22 -39 44 78

60MY 69 40 30 50 00 60CY 71 -38 22 43 91 60CM 55 23 -44 49 65

70MY 67 45 36 57 63 70CY 67 -44 24 50 12 70CM 49 25 -48 54 12

80MY 64 50 41 64 66 80CY 62 -51 26 57 25 80CM 43 27 -53 59 48

90MY 60 57 47 73 88 90CY 56 -56 29 63 06 90CM 36 31 -57 64 88

100MY 54 64 53 83 10 100CY 51 -60 34 68 96 100CM 27 38 -59 70 18

100MY+10K 51 61 50 78 87 100CY+10K 48 -58 32 66 24 100CM + 10K 25 34 -56 65 51

100MY+20K 47 55 44 70 43 100CY+20K 45 -56 29 63 06 100CM + 20K 22 30 -51 59 1 7

100MY+30K 43 49 39 62 63 100CY+30K 42 -52 26 58 1 4 100CM+30K 1 9 25 -45 51 48

100MY+40K 39 43 33 54 20 100CY+40K 39 -47 22 51 89 1 00CM + 40K 1 7 1 9 -39 43 38

100MY+50K 35 37 27 45 80 100CY+50K 36 -42 19 46 10 100CM+50K 1 5 1 4 -33 35 85

100MY+60K 31 29 21 35 81 100CY+60K 33 -36 15 39 00 1 00CM+60K 1 4 8 -26 27 20

100MY+70K 27 21 1 5 25 81 100CY+70K 29 -31 12 33 24 100CM+70K 1 3 4 -19 1 9 42

100MY+80K 22 14 9 16 64 100CY+80K 24 -24 7 25 00 100CM+80K 1 1 1 -1 3 13 04

100MY+90K 1 5 8 2 8 25 100CY+90K 17 -16 2 16 12 100CM+90K 8 1 -1 0 10 05

100MY+100I< 7 1 -3 3 16 100CY+100K 8 -4 -3 5 00 100CM+100I 5 0 -5 5 00
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Appendix L
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Output date & time: 03/01/98 02:44

1 2 3 4 5 6 7 8 9 10 11 12 13

1

IT8.7/3 Basic Color Characterization Target (182 color patches)

Application: QuarkXPress 3.32

Printer: EPSON Stylus COLOR 3000

Printer Driver: EPSON StylusRIP

Page Setup/Resolution: 1440 dpi

Prin^Options: PQ Glossy paper 1440 dpi

Image: IT8.7/3

Source profile: None

Output profile: None

Engine: None

Rendering intent: None



Output date & time: 03/01/98 02:44

1 2 3 4 5 6 7 8 9 10 11 12 13
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IT8.7/3 Basic Color Characterization Target (182 color patches)

Application: QuarkXPress 3.32

Printer: EPSON Stylus COLOR 3000

Printer Driver: EPSON StylusRIP

Page Setup/Resolution: 1440 dpi

Prinl/Options: PQ Glossy paper 1440 dpi

Image: IT8.7/3

Source profile: TR001

Output profile: Dupont/Epson.cmyk

Engine: Kodak CMM

Rendering intent: Absolute



Output date & time: 03/08/98 10:15

1 2 3 4 5 6 7 8 9 10 11 12 13
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B
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IT8.7/3 Basic Color Characterization Target (182 color patches)

Application: QuarkXPress 3.32

Printer: EPSON Stylus COLOR 3000

Printer Driver: EPSON StylusRIP

Page Setup/Resolution: 1440 dpi

Print/Options: PQ Glossy paper 1440 dpi

Image: IT8.7/3

Source profile: TR001

Output profile: Dupont/Epson.cmyk

4SWOP.icc

Engine: Kodak CMM

Rendering intent: Absolute
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