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Close connections between science and business became a key to the rise of the “chro-

matic revolution” during the 1920s and 1930s. Scientists who worked on the visual
sense and color science generally believed that vision was the most important sense for
human beings and that sensory perceptions could, and should, be examined based on
scientific knowledge. Physicist Matthew Luckiesh, who served as the director of Gen-
eral Electric’s Lighting Research Laboratory from 1924 to 1949, developed theories on
color and its physiological effect on people. According to Luckiesh, the improvement
of visibility and visual environments was closely connected to the advent of modern
civilization. His views on the visual sense encapsulated contemporary understanding of
the human body as a machine. Luckiesh and coauthor Frank K. Moss argued in their
1934 work. The New Science of Lighting, that “seeing is the most universally important
activity of human beings” operating as “human seeing-machines.” Color was a crucial
element that improved the function of these “human seeing-machines.” “We [could]
exist without the ability to see color but color-vision add[ed] a magical drapery over
our surroundings,” they contended. Their strong belief in scientific and technological
progress, rationalization, and professionalization — what Michel Foucault conceived of
as characteristics of modernity — helped facilitate the integration of visual sensation
into modern consumer culture.

The scientific analysis and quantification of color in the food industry embodied a new

understanding of food that was becoming common in the United States and Europe at

the turn of the twentieth century. (7) As foods were increasingly understood

based on their nutrient content, the perception of food in science, business, and politics
was transformed fundamentally by what Uwe Spiekermann calls a “nutrient paradigm.”
Based on research in food science and technology, food manufacturers created new
products by isolating and recombining various nutrients and raw materials, including
color. Government officials also believed that control of nutritive contents and other
ingredients, such as color additives, was the most effective way of regulating fraud in
food production and sales. And for the first time, scientists and food manufacturers
understood color as a food component that could be analyzed, transformed, and isolated
from the product.
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scientists evaluated the flavor, taste, and color of individual foods and determined
whether the product was marketable. The simplest method to analyze color was to
compare the object with a standard by eye. British brewer Joseph W. Lovibond devel-
oped an instrument, called a tintometer, for measuring the color of beer in 1887. An
examiner placed a sample glass of beer on a tray and matched its color with one of
the sixteen glass plates attached to the equipment. Each plate was assigned a number,
beginning with the lightest.

By giving each color a number, Lovibond sought to eliminate ambiguity in the de-
scription of colors. The naming of colors had been a grave problem for color scientists
as well as for food manufacturers. Color names, such as dark brown and light yellow,
did not have clear, standardized definitions. “Dark brown” could mean various degrees
of darkness and different shades, depending on the viewer. The Lovibond tintometer
provided a common scale and language that color examiners could share simply by us-
ing the number of each color plate. The tintometer was initially used primarily by the
brewing industry. As the equipment became popular, Lovibond created similar scales
for red, blue, and yellow that could be used for various food and beverage products.

Color charts and color dictionaries were other means of establishing standards with-
out using descriptive color names. One of the systems that was widely used (and is still
used today) in the food industry was the Munsell system, originated in 1905 by Albert
H. Munsell, a drawing professor at the Massachusetts Normal Art School in Boston.
Munsell created what he called an “Atlas” of color charts, which arranged different col-

ors in order. (1) Munsell published charts for forty different colors. Matthew

Luckiesh of General Electric was a strong advocate of the Munsell system. Lamenting a
lack of universal color notation, Luckiesh asked, “(,)Is there a more ridiculous instance

of neglect ? Those who work in color often find themselves helpless in describing col-

ors to others.” He believed that the standardization of color names and systematic
categorization of colors were indispensable for establishing the science of color.



@ Munsell’s main objective was to make “the recording of color easy and convenient”
in teaching color — particularly to children. But his Atlas and related color notation
systems soon became a commercial tool for various businesses, including food and agri-
culture. Dorothy Nickerson — Munsell’s research assistant and secretary, and one of the
few female color scientists at the time — contributed to the application of color measure-
ment and standards, including Munsell’s Atlas, to the grading of agricultural products
and other industrial use during the 1930s and 1940s. After working for Munsell from
1921 to 1926, Nickerson started a new career as a color scientist at the US Department
of Agriculture (USDA). Along with her government job, Nickerson actively participated
in the Inter-Society Color Council (a nonprofit organization founded in 1931) and the
Munsell Color Foundation to promote the advancement of color knowledge and stan-
dardization (she became the president of the foundation in 1972). Like many other color
scientists, Nickerson stressed the importance of color standards and the standardization
of color terminology, arguing that “there must be a basis for common understanding”
about color to solve “color problems” in industry. The standardization of color nomen-
clature and measuring methods, including Munsell’s Atlas, would provide businesses
with a viable tool to employ color in their grading and marketing practices.

Scientists Aloys John Maerz and Morris Rea Paul developed color charts similar to
Munsell’s Atlas and published A Dictionary of Colorin 1930. The Dictionary contained
7,056 colors — the largest number in a color dictionary at the time. Maerz and Paul’s
primary objective in publishing the Dictionary was to provide “a reference source for all
the recorded color names” used in English and to exhibit color samples acceptable as a
standard by presenting “a complete range of colors.” They contended that “while stan-
dardization [had] been arrived at in practically all other fields,” attempts at identifying
color sensations were usually “chaotic” and could lead to financial loss in business. One
disadvantage of using the Dictionary, however, was that )some of the neighboring color

samples on the charts looked so similar that it was difficult for examiners to specify

which named color on the chart corresponded with the color of the product.

In setting color standards for canned fruits and vegetables, the USDA used the color
charts of Maerz and Paul, primarily because their dictionary had the widest variety of
colors. An examiner simply compared the color of the sample with a plate illustrated
in the Dictionary to determine whether the product had attained the desired color. For
example, frozen green peas would not be graded above US Grade B if their color was
lighter than the color designated as “L-9” in Plate 17 in the Dictionary. US Grade
A canned grapefruit juice needed to be no darker than “G-1”7 in Plate 10. Like the
Lovibond device and other colorimeters, (3)the standardization of color description based

on numbers as well as alphabets provided investigators with common vocabularies,

allowing them to communicate more efficiently.




@ Even though color scientists commonly understood the principles of color measure-
ment by the 1930s, there was no single widely accepted way to present the results of

measurement. (%) | The Commission Internationale de I'Eclairage (CIE; the In-

ternational Commission on Illumination), an international organization for developing
standards concerning light and color, established methods for the measurement and
specification of color in 1931. The CIE system allowed an examiner to calculate and
quantify colors by assigning values for the three primary colors (red, green, and blue).

Colorimeters and color charts provided examiners with a set of standards for investi-
gating the “naturalness” or “rightness” of food colors and determining to what extent
the color of the finished product deviated from the standard. But judging color with
the human eye did not provide uniform or consistent results; rather, it depended on
the physical and psychological conditions of the viewer, such as lighting, presentation
of the sample, and the observer’s fatigue. Since no two persons respond to a given
light or color stimulus in quite the same way, there were discrepancies in measurement
data among researchers when they compared a sample with the standard. Moreover,
as a range of product lines expanded in the food industry and as food production and
food processing technology became more complex, it became increasingly difficult for
individual experts to have precise and detailed knowledge about all products and to
make accurate judgments.

During the 1920s and 1930s, color scientists began experimenting with new equipment
called spectrophotometers to replace the human eye for color investigation. Spectropho-
tometers provided a quantitative measurement of color by calculating the intensity of
light reflected from a sample of foods and beverages. In the late 1920s, Arthur C. Hardy
of the department of physics at the Massachusetts Institute of Technology developed one
of the earliest spectrophotometers. Hardy assigned his patent rights to General Electric,
which began the commercial production of his equipment in 1935. Food industry trade
journals reported Hardy’s development as revolutionary. The trade journal Oil and Fat
Industries, for example, introduced Hardy’s spectrophotometer as new technology with

no visual errors. (T) It was not automatic and required too much calculation

by its wielders to evaluate a color. It was not until the mid-to late twentieth century
that colorimeters became fully automatic.

Nonetheless, (4)spectrophotometers and other colorimeters of the 1920s and 1930s

allowed researchers to detect colors more uniformly and consistently than did ear-

lier equipment. Managers and manufacturers of food companies were well aware that
“small differences in color [meant] thousands of dollars in the sales” of their products.
In addition to the elimination of human involvement in measuring color — not to men-
tion errors of calculation and discrepancies of individual perception, spectrophotometers
provided “a definite and permanent record” of color. The original shades of the color
standards — such as the glass plates of a Lovibond tintometer and the color charts of
Munsell’s Atlas and Maerz and Paul’s Dictionary — tended to fade over time depend-
ing on storage conditions of the instruments and prints. Because spectrophotometers
measured color by calculating reflected light rather than using color samples, the result
was almost always consistent.



The spectrophotometer epitomized a turn away from the individual body and, thus,
a turn toward a standard that was above and beyond what any single person or body
could measure. In the 1939 article “How to Obtain the Right Food Color.” published in
the trade journal Food Industries. USDA chemist Benjamin I. Masurovsky asserted that
color was a kind of “yardstick” in the selection and judgment of foods: “Doubtless this
eye appeal depends in good part upon the appeal of the color of the food by association
through our sense of sight to our memory. Hence, to gain this eye appeal the color
of a given food must be normal and right.” His emphasis on the “normal and right”
color of foods suggests that memory and the sense of sight were not simply personal
sensations or perceptions; rather, the visual modality was a shared experience that
could be normalized and standardized. Moreover, according to Masurovsky, individual
memory and sight were not reliable in and of themselves, whereas the measuring machine
was more reliable than one’s bodily apparatus of sight in telling a consistent “truth”
about color.

To make foods look “normal” and “right.” it was crucial for food producers to know
what exactly the right color meant, or how it looked. How green was a green bean? How

yellow was butter? How orange was an orange? () One food chemist noted in
1941 that color, as a means of quality control would “help keep the enterprising business
out of the red.” By measuring and quantifying color, food manufacturers sought to
translate expectations about the “right” color of foods to the actual appearance of their
products.

Color notation systems and measuring equipment provided scientists and food pro-
ducers with “objective” knowledge about colors and a means for quantifying and stan-
dardizing the color of foods. As Jonathan Crary has shown in his study of nineteenth-
century visual culture, the new ways of measuring and seeing colors marked a significant
advance in the process of “capitalist modernization”: they trained food manufacturers
and scientists to “recode the activity of the eye, to regiment it, to heighten its produc-
tivity and to prevent its distraction.” The colors presented to the eye at the market
no longer represented the full, variable range that nature’s bounty would ordinarily
possess but rather the narrower range chosen by mass producers using new tools of
color measurement. The apparatus for color analysis altered how people understood
colors fundamentally, and the rationalized and standardized perception of color became
essential for manufacturers to give foods a () “natural” color consistently.

Colorimeters did not eliminate human involvement in measuring and judging the right
color of foods entirely, however. The measurement of food color was a complicated task
that crossed over diverse disciplines, including physiology, physics, electronics, optics,
and psychology. In particular, the psychological effects of color on food purchasers were
problematic. Color scientist Dorothy Nickerson contended in the late 1920s: “To mea-
sure color we must deal with it psychologically — in terms of what we see, not in terms
of the wave-length stimulus.” Quantitative data obtained from photoelectric measure-
ment offered no information about consumer preferences in color or whether they would
like, or even accept, the color of a particular food. Understanding psychological effects
of color and consumer preferences became a critical part of marketing strategies in the
food industry, resulting in new professions such as color consultant and marketing agent.
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[Adapted from Ai Hisano, Visualizing Taste: How Business Changed the Look of What
You Eat. Cambridge, MA: Harvard University Press, 2019: 22-29.]
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A. The instrument, however, was difficult to use.
B

. After research in nutrient science took off in mid-nineteenth-century Europe, scien-
tists began to analyze every component of food.

Q

Understanding how a certain food should look, as well as reproducing its color, had
a direct impact on the marketability of the product.

D. Each color, or hue, was arranged based on the scale of value (the lightness or darkness
of a color) and chroma (the saturation or brilliance of a color).

E. Nor were there standardized light sources for measuring color, which were essential for
accurate color measurement, since the perception of color depended on the reflection
of lights.
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(D Choose the statement that best explains what Matthew Luckiesh meant by
(a) "Is there a more ridiculous instance of neglect?”

A.

B.

C.

D.

E.

Luckiesh disapproved of the unbalanced lifestyle of a color scientist working
hard to develop a new field.

Luckiesh felt that the forty colors presented in Albert H. Munsell’s “Atlas”
were terribly insufficient.

Luckiesh was amused by the humor in the unique names color scientists assigned
to various shades and hues.

Luckiesh was annoyed that the study of color was underdeveloped and that
communication about colors was imprecise.

Luckiesh was frustrated that his employer, General Electric, was reluctant to
adopt Munsell’s color charts.

@ Select the author’s stance on the notion of () “natural” perceptions of color.

A.

B.

The author argues that modern food producers have influenced what qualifies
as natural food colors.

The author asserts that it is only through the use of scientific tools that we
can understand what is natural.

. The author believes that it is natural for humans to reduce environmental

overstimulation by focusing on a few main colors.

. The author indicates that people who eat natural food they have grown or

hunted possess fewer names for the colors of their food than people whose food
is highly processed.

The author insists that use of the word “natural” in marketing must reflect the
absence of artificial colors in manufacturing.
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Matthew Luckiesh and Frank K. Moss noticed that humans surrounded by the magic
of color are less rational than those in duller environments.

Governments found it desirable to regulate the nutrient and color content of food so
as to protect consumers from deceptive food manufacturers.

. Although the tintometer ended up offering scales for a variety of colors, it was origi-

nally created to distinguish among shades of beer.

. Albert H. Munsell’s “Atlas” of color charts did not gain widespread use because colors

could not be reproduced accurately by printers.

. As the food industry expanded, unions were formed to support color specialists who

became overwhelmed by increasingly complex product lines.

. Benjamin I. Masurovsky discovered that bright colors appeal to our eyes more than

pale colors and stay longer in our memory.

In 1941, a food chemist considered red to be a color to avoid as an additive to
processed foods.

. The United States Department of Agriculture and the food industry found that con-

sumers welcome diversity in food presentation as a sign of quality.

. Dorothy Nickerson argued that quantitative data about color is insufficient and that

people’s perceptions need to be taken into account.

The author advocates returning to simpler, more traditional food production methods
and color choices.
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In 2012, while reviewing reports of recent crimes, a data analyst for the Cambridge,
Massachusetts*!, Police Department (CPD) noticed a striking pattern of thefts: laptops
and purses were repeatedly being stolen on Tuesday and Thursday afternoons at a local
café. While no incident on its own would have indicated much, the full set presented a
clear case of a thief acting systematically. Having determined this pattern of behavior,
the analyst could predict when and where the thief would strike next — and catch them
in the act.

“We provided the detectives with Tuesday afternoon between four to six as the best
timeframe,” recalls Lieutenant Dan Wagner, the commanding officer of CPD’s Crime
Analysis Unit. “The detectives sent (,ya decoy — their intern — with a backpack and a

computer hanging out of it. They were there a short while, and they see the guy steal
the laptop and make an arrest.”

It sounds straightforward, but such patterns typically go undetected as analysts strug-
gle to find patterns within large databases of crimes. Indeed, it took several weeks for
CPD to identify the café crime series, and the identification was possible only because
the analyst happened to remember having seen records of similar crimes when new thefts
were reported. Despite being glad that the café thief was stopped, Wagner realized that
»this ad hoc, individualized approach was quite limited. After all, he explains, “No

crime analyst can truly memorize and recall a full historical database of crimes.”

CPD’s Crime Analysis Unit was founded in 1978 as one of the nation’s first such
teams by Wagner’s mentor Rich Sevieri, who has overseen the unit’s transformation
from analyzing crime using pin maps and punch cards to databases and predictive
models. Sevieri began his career as a journalist, and despite multiple decades enmeshed
in data he still focuses on “the five Ws”: who, what, when, where, and why. Even
as policing becomes increasingly focused on data and algorithms*?, Sevieri’s analytical
approach remains the same: “You have to know the motivation and you have to know
the scenario around the crime.”

Recognizing the futility of relying on an analyst performing manual database queries
to find crime patterns. Sevieri and Wagner approached Cynthia Rudin, a professor of
statistics at MIT, hoping for a way to automatically analyze crime trends. Although
incidents within a crime series are known to follow patterns based on the offender’s
modus operandi (MO)*3, identifying these patterns is difficult for a human or computer
working alone. Crime analysts intuitively sense what characteristics might indicate that
a string of crimes are connected, but they cannot manually review data of every past
crime to find patterns. Conversely, computers are proficient at parsing large sets of
data, but they may not recognize the subtle connections that indicate a crime series.

Sevieri believed that if they could teach a machine “the process of how an old-time
analyst worked,” (;)an algorithm could detect patterns of crimes that would otherwise

take the police weeks or months to catch, if they could be detected at all. It would enable

the Cambridge Police to more quickly identify crime patterns and stop the offenders.



When Rudin learned how CPD had stopped the series of café thefts, she recognized
that “finding this pattern was like ()finding a needle in a haystack.” An expert in

designing computational systems to assist human decision making. Rudin was eager
to help CPD sort through more haystacks. She and her doctoral student Tong Wang
began working with Wagner and Sevieri to develop an algorithm that could detect crime
series patterns among residential burglaries (an offense notoriously difficult to solve).

At the heart of the algorithm was a focus on identifying the MO of offenders. For
a crime like burglary, perpetrators typically exhibit a particular pattern of behavior
that carries across multiple incidents. When presented with the right data, Wagner
and Sevieri say that they tend to see such patterns “automatically.” But they may
not know where to look, and can process only a limited amount of data. o) —Ji T,

A2 a—R—Z>TINGDNREX—=VE2R3T5D02KRHIZTLHDIL, EDIEFE
HOFOHEMEFTH S Z 72, Some people force open front doors of apartments on

weekday mornings; others break in through a window and ransack houses on Saturday
nights. Thus, instead of just teaching a computer to search for a particular pattern,
the algorithm had to “capture the intuition of a crime analyst” and (3re-create it on a

larger scale.

@ With significant input from Wagner and Sevieri, Rudin and Wang developed a model
that analyzes crime series in two complementary stages. First, the model learns “pattern-
general” similarities, representing the broad types of patterns that are typical of crime
series (for example, proximity in space and time). Second, the model uses this knowl-
edge to identify “pattern-specific” similarities — in other words, the MO of a particular
crime series. In this two-pronged approach, the model first learns the intuitions that a
human analyst would follow and then applies them to a large database of housebreaks
to detect crime series.

The last ingredient that the algorithm needed was a corpus of historical data from
which to learn what a typical crime series actually looks like. Because of Sevieri’s
stewardship, the Cambridge Police Department has one of the country’s most extensive
databases of crime records, with detailed information about crimes over the past sev-
eral decades. This data enabled the MIT model to learn from 7,000 housebreaks that
occurred in Cambridge over a fifteen-year period, with details about each burglary such
as the geographic location, day of the week, means of entry, and whether the house was
ransacked. The algorithm also drew from fifty-one analyst-identified crime series during
this period, gaining insights about what makes a crime series (q)stand out.

Once it had learned from the data, the model quickly demonstrated its potential
to help police investigate crime. In 2012, there were 420 residential housebreaks in
Cambridge. The first time the team ran the algorithm, the model identified a past
crime series that had taken the Crime Analysis Unit more than six months to detect.

10



In a retrospective analysis, the algorithm further demonstrated its ability to inform
police investigations and draw inferences that would not have occurred to a human
analyst. The Cambridge police had previously identified two crime series that took
place between November 2006 and March 2007. When the algorithm analyzed past
crimes, however, it determined that these supposedly separate crime series were in fact
connected. Despite a month-long gap and a shift several blocks north in the middle
of this crime series — leading the Cambridge police to suspect that the two sets of
events were separate — the MOs of the perpetrators were otherwise similar: almost
every incident involved forcible entry through the front door during the workday. When
Wagner and Sevieri were presented with the algorithm’s assertion that these two sets
of burglaries were actually connected as one crime series, they recognized that it was
right. The time lag that occurred halfway through the series could be explained by the
deterrence effect of more people being home during the winter holidays; (4)the geographic

shift was a response by the perpetrators to having been observed while carrying out a

prior burglary. Had CPD possessed this information at the time, the police could have

identified and addressed the emerging crime series before it expanded further. “If you
don’t stop that series early,” reflects Sevieri, “that’s what happens.”

[Adapted from Ben Green, The Smart Enough City: Putting Technology in Its Place to
Reclaim Our Urban Future. Cambridge, MA: The MIT Press, 2019: 63-66.]

*1 Cambridge, Massachusetts KEXHFa—w vy YN 7Yy I (¥ Fa—y VT
BIRZ (MIT) 72 & DR {EHY)

*2 algorithms 7V 31 X L (algorithm DEEIY)

*3 modus operandi (MO) FH, LHDOX D J

a1
RRER (1) 2 HAGEIZERE,

fE 2
TR (2) & HEEEIZERY,

3
FHRES (3) re-create it on a larger scale &%, 7NV TV XLWa[2$ 5 &, it DA
BEHSPIZ UM SASUZAIL T 60 FLAN D HAGE THAE K. (AHisd XTI
G5, )

e 4
RRER (4) & HAGEIZERE,

11



5 5

THRRED (a), (b), (c), (d) DHNEEZRTEDLLTE-LHHEAREDEED, A0S
E DFl5TEHA &
(a) a decoy

Oaw»

E.

one who analyzes patterns of thefts

one who asks the owner of a crime site for cooperation
one who disguises oneself as an easy target for a theft
one who investigates a crime scene

one who prevents the same type of crime from happening again

(b) this ad hoc, individualized approach

A.
B.
C.
D.
E.

a customized tactic that will lead to a logical resolution of a case

an improvised method that can only be useful in some specific cases

a methodological approach that involves a number of experts in different fields
a rational interpretation that focuses on the characteristics of a particular thief
a universal principle that can be applied to a variety of cases

(c) finding a needle in a haystack

A.
B.
C.
D.
E.

burning the candle at both ends by working long hours
gathering information to better assess the current situation
noticing something dangerous in a peaceful situation
putting the scattered pieces together

searching for something extremely difficult to spot

(d) stand out

A.

=9 0w

figure out
stick out
throw out
turn out

wear out

12
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1.

CPD’s Crime Analysis Unit could specify the hours and days when café thefts were
likely to happen because an analyst for the Unit recalled, by chance, comparable
illegal activities.

Cynthia Rudin was amazed by an experienced analyst’s ability to identify crime
patterns and asked him to help her research project.

According to Rich Sevieri, in order to stop a crime, being aware of the motivation of
the thief is more important than the scenario itself.

CPD and MIT worked together to find a pattern of serial café thefts that had been
reported in a residential area in Massachusetts.

Crime analysts can discover connections and similarities among crimes by analyzing
a vast amount of data on them, while algorithms can hardly do the same thing.

Thanks to Sevieri’s leadership, CPD was able to gather a large set of data on crimes
that had happened in Cambridge including thousands of residential burglaries.

Because of the time lag between two crime series in 2006 and 2007, it took Rudin and
Wang’s algorithm about a month to find their connection.

Wagner and Sevieri rejected the idea that a group of burglary incidents, which had
been classified as two distinctive sets, should be considered as one set with slight
variations.

13
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e Food manufacturers depended mainly on the knowledge and experience of
individual experts for the sensory evaluation of products, including research

on color. (TRAR)

e For the sensory evaluation of the products, including color investigation, food
manufacturers relied primarily on the knowledge and experience of individual
experts. (FA - FESCHE)

e For the sensory evaluation of products including color analysis, food manufac-
turers relied primarily on the knowledge and experience of individual experts.
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(2] (RPN —VEFERTZT7ILI)XL)

2012 4E, :74;‘%: — v YTy T) y VESE (CPD) DERANED, BkOiL
SEICRE T Bt RDUTFHARTWB &, GHRIZET HBHE R NNX — 2D\,
ﬁ@ﬁ7zf/—bnv:/awﬁﬁiﬁatﬁ@5®¢&kf RBRUBENTWZD
2o —D—DO0FEMEMINEIE, TIEFEBKROD D Z D HBFHHL D > =D7ED3,
ERTHZ CGHEILPHAELUKTHLTWA Z AT E D R NT Wz, SE I
ZOTENR =V EREE LD, GHELNAND, EZTROBTEIT S ONFHRTEZ
ZUT, 2OHGBIE BT TR TEZ D7,

o striking BHFE 72 theft 5] laptop [/ — Fh/XYV 3] systematically [FLHIFIZ,
RRINIZ] strike THUATZE T 9] in the act THAITILT]

CPD DNIESFHEDIGHETE & 2 =7 — 2/ F — S d T % 12 W H D45 A B S
6 KDV ER® FIREMED B WIFFEIR 2 & B A, MHEHEZERVIAFEE L] LEET S, THH
2B, Ny IRy oY aVPEAHLTWEB L D REWHH %X D AA
Fl7 HoRLIESKZZITVWT, BAZED /) — bRV IV ERUOEZHEL, dth
L7=DTY |

o licutenant MZ¥###] commanding officer [#EHH'E ]| intern [HE, EHAE]

MMZ S IZHZ B2, HHTEIE, BIEOWART — X R—ZADHIZNZ— % RO
O EEBILTHY, BEZ D LR =21, B EDPLAI IR TER Y, E
B, CPD 23477 =D —#OBFEZFEET 2 ITIFEMB 20D, ThXRETE 2D
H, Fl-RGRIPME I NN, ZEEMENELMUZEEORERZz RZZ 25
tht#bkﬁ%&h@fﬁéoy®ﬁ7l® WA E o722 IXEIX LW,
7 —2JF =%, ZO%HYT 0 RRENOFIETIEFICERENRE D LR T\,
MREOL A, [EREODIPFREDOT —ZRXR—2ADTRTE2ERIZEEL, BT e
TELRED/HEIZ-ADBVARNDOTYT ] EMIFHHALTWS

e straightforward [ffiH#i7:, R[EZ] undetected 5 Of)’i’L’CL\fa\b\J struggle [#5[RY3
5 ] identification [#4E |
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CPD OLFRAHIEE, 1978 4, EHNWDUFELSHF —LD—DL LTI =7 F—D
fliThHdYYF=tT 1 T—VIZXoTEILINZDEN, HIEE Y ZHIUZHX PR
VFH—=REMSTZWRESINS, T—ERXR=ARFHET N EM 20N E, 2D
MPZL TV DERBICE, 2TV TV REYY—FVAMLLULTHHDOF v
V7 #ARX— IR, ITHEST-RIZESBED > TERD, WE5TE 520 W)
WCHRZEWTWS, #EH, [MZ, WD, ¥IT, B, BREEFHIZIBEWTT—X®7
VTV AL ETETEADEIND LS IZR->TWTEH, U1 T—V O FEIE
Eboo\w, THEP LR RITNIERSRN, FUT, ZTOHRIFEZID &L HiFE &)
Do TWRITNIEZR 5720

e found [~%F%.9 5] overseen (oversee [~Z GEJEIT 5, ~%2 M T 5] DiEIFH)
transformation 284k ] predictive [ FH D | enmesh [~%Z & XA ] evenas ~ [ £
ST~ (B)] policing IELZIEH), HZHER] motivation [E)F%] scenario [H7H
&, VFVUA]

WIRAR =2 EADITHTICE, SMEPFEETT —XRXR—A2BETLHI LI
FHoTHMTH L LoD o722y =1 LU= F =1, JEIRMHZ BB 587
THFERMIONDZ L2 HiIfF LT, Y¥Fa—ty YV IRKEZOMIAFZOBEXTH S
VUV T =—T 4 VITEER D DT T, i U 72RO —E T H B FifflX, EIFEEDOTF
1 (MO) IZEEDLKNR =TS 2R oNT WS DD, —ADAFP I Ea—
REZTTHNTE, 5 U=V E2RETLDEEE LW, LIRIIEE, CORE
A, —HOLFEPBERUIZEDE LRI OLVEBINICODNE DN, BIEAR—V% R
D270, MEDHSPBIPIFED T — X %2 FEETARTARD Z LIETER,
W2, AV a—RIEKEDOT — X ONTIIERERDIZD, —HOLIEZ R
MM DILERA T E R WEA D,

o futility [#25] manual [FIEHED] query (T —XR—AAD) MKRER, ER] in-
tuitively [E@BIRIZ] a string of ~ [—# D~ conversely [KXF1Z] proficient 74
U7z parse I~%ZfEHrd 5] subtle [l7%: ]

(6] YTV THOAHEIS £ R oTWEAE] 2B Z2 LN TER
X, 7T XL, HIZEDF ez LTEH, TR ITNITERNET 50D
BOHRBH 2 WNMIBHI A D5 LD RPN R -V 2RE T ENTEEEAS5LED
TWz, TNZEHST, o7 ) w VEREIT ) ZRJUENAR -V 2FEFEL, JUSE
EEARBWIEDDZIENTELEAS,

.aumwm:(%#iﬁ)

CPD B—EDH 7 DGHHEEED LS ITEVIEDEONEL L, L— [ZD5%—
IZEROK Z ek, FUEDIIDOHRTEZRDIFEZ LIZBlTWa] L@#iL, V—
‘?"f VIIANHOBEPREMBEEWNE Uz, 3V Ea—RE2MFALEY AT LEEERT
BEMRIZ572DT, CPD ALV Z DT URENSHIF CTHASFIIT2H - TH
Too WRHEMILBROFEL ST b= V%, EREADBE FRIEPHL W
EAEWLE) B WT—# ORI -V E2RANTELZ T VT AL KT H7-0
U—JF—xv e =) LRI 2o T,
e computational [ a2 —XIZEARL 7] beeagertodo TLEDIZ~UL7A 5] sort
through ~ [~%fR5, ~% 389 5] doctoral TELIRFED] offense JEFE] no-
toriously [H#E < ]
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IOTNIYALDOKLREDE, BREDFOEZRET S I LICEREKS L
Zolz, MED LS BMIETIE, BANIEBROEMICE 215K EDITEINE — V&R
TOR RN TH B, T—rF =Lty TV, BYRF—2BEZ 5L, B
DTHBIZIEZED U XZ =20 THEIIZ ) b stE[BEHbE 55, LrL, ok
EZIZEHTREDPDOLDR > TWARWAREME D H D, BRoN-8&D T —X UMY 52
EMTERY, —HT, AVEa—RIZE>TINSDNE =V A5 50% KNI
THDIX, YORFHEOFOLMFETHS Z L7, FHOFRIHIZ, T/8—=FOXKED
R7 20 Z UM 2EBVNIE, THEHORIZBENSEALT, KE2FRHTEHED
Wb, UL7zDoT, BIZa ¥ a—RIZREDON X = 2B U T Z 28R 5D T
<, TOT7NTY AL TEFEIMEOEB2FE L], Thz L0 KRELHKTH
HURTNIE RS oz,

e perpetrator MJEA] multiple 1D, Z8D] force open ~ [~ZMHP D Z U
7% ransack [~%F# 59| intuition [TEE]

9] v—rFr—re vz Uhs RREREGT, L—F 1T Viz—HOMEE
DMTDETNVERA L, TNE2 DOEMMNZREREN S50 TH S, H1BE
T, ZOETNVE [RNR =TI FEMEEZEEHT 5, ZOBELMER, —EOR
FECHBIFNIZ R 5 ND KIRD AKX — v (FIZ X, BPREOEX) Z2RTHDTH S,
OB TIE, IFEOBHmAERAL, X — el B rsRedss—F
WHZ NIE, —EHOUFEOREDFEINTH S, ZO2RKOHENPSREFILT, ZOET
WEERHNZ AN DODHEDRE S B2 FE L, T2 EREANORBICET IR T —
ANR—=Z\ZBTIEDHT, —HDOPFEZ2LEE DB DT,

e significant 12720 OED, FEHEZ] complementary [ffi5e B72, MFHTED | proximity
EWZ &1 two-pronged 2 AFED, 2 D] housebreak {3 &R ]

T R BERESOELRIE, MR —EORENERIIEE DL S RED
DEERZODMEDT —RD A=A 572, ¥ T4 T—) OFEHEHDOE NS T,
VT VEREILXT A ) T KEEAILIERERO T — X RXR—=AD—D % b,
WERA I B SIIEDFEM 2 T — A DB 5Tz, TDF—RDOBEMIFT, MIT DEF IV
B R 15 EDRNZ T > 7)) v U THRAE L 72 7000 O EADOEE FM1 S, HBRK L
A&, BEH, RAFE, KBTS INZNEDIRE, TNTNOREFMIZEET 55
MinT =R EBELRVPSEETEIENTEZ, £72, ZOT7NTY ALIZZTOHM
WA EPRELZ51H0O—HEOLREILSEFEH L, 5 HOUFEEHNL >72HD
W2 BRI T AR BB TV,

e ingredient B3 4] corpus [T — %A, & from which to do 1% BiE + BAFR
&G + to do DY THERAT D4 F % (EH#id 5 WAL, extensive [JAHIFHD ] entry
M2 A insight A% (J7)]

IOEFIVE, —HF—ano2ET oY, BRMIIEELMET 2T & 745 Wk
Pz PP TR UTe, 20124, 7727 v TR 420 O ERADIRE AR U 72,
F—LDPPDTTNT) AL Z2Mo720;, TOETIVIE, LSNP EEZLDZ FT
W26 WHAEZBE U@ ED—HDOIPIEZRIE L 72,

e potential [VEFERES], FIEEME] tun (I ¥ a—XTTuT I L%) HHd )
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WEIZHS T2 B VT, 7L XAAFEROMEICERZIEMET I8N E2 LD
—EIFIAL, AEDOOHE TIREW O h > - afethkhib s#timrE s Lz, 7V
Ty VELREIT 2006 4 11 A & 2007 43 HORIZFE L - —HOE5EE 3 TIZ 2 4
%mbfmkob#b,?»ﬁUXAﬁﬁ%@ﬂ%%ﬁﬁbtﬁ%,:@ﬁ%%ﬁt%
ONTWE—EHDOILTED, EBEIFFHE T OVWT WA EHE Uz, ZO—#HDOIETED®EFIZ
W1 AHDOHERD D, G Ty 7BFIL T\ 2Dl izkoTr v
T VST 9 DD EMIZEEMEN RN EEZ T W E—BADFE, FNUSND
ﬁfii<MThk@ﬁoﬁE?NT@$#T,¥HK§%@F7#6ﬁ@%D@Ké
NTWiz, 7—27F =ty —V1% ZTD2O0DRENERITIIODOLFRETHS L
WO TILTY ZLDHEBIRREINE E, o ZTNBELWEHE L, —HDIELT
DBRFUZFANZENT VB DL, XARADH, £ DATZENRFKIZWIZE WS HHERRT
MTE 225 L, o UTESABE L 20, MENcdEz L Tws el s

PHEEIN-Z L KﬁB]\ﬁ}iFExbf:f:@fioko CPD Y4 Z DIERZ > T\ 6,

ZO—HDOFEMEDPILKRT HHNT, HiZITRETHUREZREL, WUTEI LN TEL
255, Ric—dHofEfzmnEdonmnwe ] T TV IdRkOVES, [Z5
WS Z &> TLEHDTY

retrospective [#EZEIZHM 5721 inference [HFw] supposedly [3% & <] otherwise [l
DTI, ZNLAAATIX] forcible 179 < D] assertion [F5R] time lag K2
halfway [&HTJ deterrence effect THIIERR] address [~IZHUD #E3 ] emerging [H7
TIZHET D] reflect T~ZFB WY, KET 5]
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2R (BaE)

[1] 20124, RV Fa—tyYMNTr v 7y VERE (CPD)DH 2T — X AHEN, &
WMFEUNEREZ RELTWT, GEROEHERASX—VIZK&I W, HTxodhdh
7T, /=AY AVRMAPNKIER EREHOF BRIV IRUEENT W ZDTH
5, 1MEHROIXZNIEEHIN 2D 572725 50, 28D S IXGIEA Az 17
FLTWB IO N o7z, TOTEINRZX—VERFELZZ 8T, ZORNEIXE
BIEHPREIEAT I RS & G2 FHIL, BAZBEGERFTLEZ DR TEZDT
HD,

(2] T2k, KEHDOFHAREDS 6 R THRERRME TH S LHEBEIEAE
U721 &, CPD OISO FHE Td 5 Dan Wagner I EEL TW5, [
BELZBIIHMEEZ2B L DIZMHW, I Ea—X—=BNEAR LNy Iy 72 E&D
BTEDIAAFE U7z, BRDIAABKROTIEFE L, BEA// -V a2V 2EBLD02 AT
TEEIZEST-DTT ],

(3] B ERIC B2 208, DERAX -2 EDF XS5 L ERL TWAHETIILIRIC
BTE2REDT —XAR=AKRDT, ZOLIBNAX—=VIIMULTRBIINTL X S,
FEBE, CPDBZ D47 = DILIED KM% RE T 5 DI IFEEM 22 > 72 L, KED
AREE 7o 7= DX, 7RG X N BRI E A EMOILI RS2 HIZ LD
Bl FELEFRCVHEUEZLSICEE RS-, 7 cDGHELEI A oNZDIEFEIZL W
Lo, ZDHRY O OMRBIKTIRIZIEN R0 DRV H 5 Z &5 Wagner 12
EOhroTWz, MEE-TH ZNFTODHSPBIPTED T — X RX— A% 5E2IZEIE
LCTRWHTZENTEZRFEAMELRLEVEEAL &, HIFFHHLTWS,

(4] CPD OEFRESHIILZ DD F —L 2 U TIREAYOEDD 1D LT, 1978 4F
IZ Wagner DFgEH TH 5 Rich Sevieri 12 & o TV X N7z, Sevieri DEEHZ L - T
F—LDIPFREDHIE, oy TRV FH—RE2Ho725D0 56T — X2 RXR—=2P Tl
ETNEFobDANEEEINT-, V¥ —F VU ADNELUTREZFLG L2 Sevieri 1,
BAHEIZO ) T2 D& 7o CELBETD, #H, Mz, WD, ¥IT, i,
E\WS 5 D08M] #EMGL TWE, BROEHVPIEEIIT—RETNVIT) X L%EE
T DL BHFIIH->TH, Sevieri DA FIEIFEDL SR, THEEZRD, LI
OBV F VA EZHBBENRHBLDTY ] EHIEE D,

(5] BEPIWIEASNR =% WD 57201247 FEETDT — X RX—AMRRIZHS Z
IR TdH B L DRIk 5, Sevieri & Wagner 1 MIT OFEEHF###% Cynthia Rudin
IZEi RS2 T, LI Z BEINIZ T 5 HikE R 7z, #EliZE £ 5 HM4
APADFL (MO IZHE DL NRNZ =S Z RIS TWED, AfMbarva—
R—HLbHMOIEETINODNR—VERET DI LIFH LW, JLESHEIE, —#HO
LIEDOBIHMEZ /R T 25 LR WREE BBICREN->TH, XX —V2HDIT57
DITHEDH 5P BT — X2 FEETRET I LIETE R, #HiZarya—&k—
i, KEDT — XENIIEE T HEFIL % KBRS 2 i 2 B 2 585k © & o Al ek
b5,

(6] TEHORITEDOWMOMASDOFIE] ZEWIZHEZ S Z enTEnE, THRTNIE
RN, RICERTE2ZeNTERZL LT, BAZDIZECEM D 2 WI3EH A b
ZXIZRBIIEDNAR =2, TUT) XALIIFERTEIENTESZAS, & Sevieri
FEUTWE, ZRIZE T Y7 )y VBRI — v 2 LD HERIZREL, B
Nz RTHZEeNTEBEAD,
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[7]Rudin ¥, CPD DX SIZLTH T 2B 28 HRDEGILE KD 58720 %
Moz TZONRX—VAE2RDIFEZ21E, FLEDLOFR» S8 %2 1 ARDITS X
SREDE Loz, ANEOBEBPREZITA 3 a—R—Y AT LD %= EM
95 Rudin i%, CPDALOZ<DOTFLHEDOILIZWETE S LD, BIFLBHKZITIE
e B o7z, WL DR DFAE Tong Wang 1%, FE5REE (LA HFE X
THISND RNIETA) OEFILONRX -V EFRTHIENTELT NI XL %FF
$ 57217, Wagner X Sevieri & 151 % HIE L 72,

B TNTYZXLDHFLERDDIE, JLHEEFEDO MO ORELEMT 5 707, ik
D &S BRI TIE— MBI, EEOFEMFITHBET DRED R R — VDL ANIZ Lo TR
N5, WYRT—ZPRINNUE, BDHIEZTDOII A= THT &) BRX
TL5HD7ZL Wagner & Sevieri [dBRXTWS, UL, E¥ZIZHZAITERE NN
LR WGEELHD, WHETEET—XDEERSNZEDTL2RY, —HT, I
VA= Rl o TINGDNE =V ERIT5D%2N#ITTE0D1E, EDLREED
FOBMEFTHBZ L7, FHOFIZT N—MDOIEHXEZ Z UHHIT2ED VL, ©
BHOWIZBPSBALTREZRSTEE WS, LW ->T, AV ¥a—XR—IZHBILH
BEEDNRE— VR ETEIOHZ R0V IZ, TIVT) XL DERESE OEE % T
ZTCT] FNZ2 XD RKELRHBBCHALET 2 BEDH > 7=,

(9] Wagner & Sevieri 706 EHEZRERORMZET, Rudin & Wang 13E KL% 2 DD
RN EZRTOMT2ET V2K LR, £9, BT (XX —icd@7 5 )
FUMEZ 29 208, (B A XM, RIS L T\ 5 A Y) il R 72
JREIFIZ S TIEER R =2 2R U TWVWS, IRICETVIXZ DRERZFIHL T XX —
VZRE O O, D F 0 EROESILDO MO 2RE T 5, I 02BN S D Tk
T, ETNVIEIETABODNEZ SRS THASEBZFEL, ThrERACET
LRI T =R R=ZZ AL CHElIE 2L Z 1D 5,

[10) 7V TV XL BERERAEO BRI, AN AEGILAERIZE D & 5 2kkiiz 2
TENEFEETEH-HOIZ, BEDT—X2EFT LI L TH->7-, Sevieri DEFHEE
DENTTT V7)) y VERBEDRF DGR D T — X RX— 1%, @BEHHEROILSE
BT 2t g E A 7z, ENTRSILEHZEDOD 1 DI ONE, 20T —
ZIZ & o TMIT € 7)VI%, HERALE, BH, RAFE, FERKS LOFELR EHE~
DIREEMDOFEMARTER 2L S, 77V v VT IS ERNITHAE L 72 7,000 H0(EFEE A
MOFERTLIEeNTERL, TIVIT) ALER, 2O HELRE L 7= 51
D HEGILDFHRD S, D5 HEGILE BN 72 TWADII AP DOWNT DR %2157,
1] T =R P o DEBENET T 50, €T IVHIEROILIRMEE KL D AREMED N 5 A
o7z, 20124EI2 7 ) v VT, 208DEFEFEAPFKEELZ, F—LBT VT
DAL ZHOTEFTULZRNZ, JUFROHENFKER T L0126 A ERD - i EDH
WLz ETIVIFEE L 72,
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12 @BEIZIDDIFELZ R TIEX ST, TITY XLFEROMEIZIEREZ ML
MTHhEIOEBEIZIZIRVWEFSho-ThAdHwmerEEHITRIZR U, TV T
) VEEEI PLRTIZ, 2006 4E 11 25 2007 4£ 3 2T THRAE LU 2 D0kl %
FFE LT\, UL, 73 ) XLWEEONRFEEZ DLz Z 5, HlfEEEbinT
W2 Z o OEKEILIERIZEEL TWAZ &AL 72, Z OEFILOEIZIE 1 A
ADWEZ 023 D ZORIZILIZE 7oy JBIFLTW=DT, 7o 7)) v VERT2D
DHEMERIIHMETH A S & ZEZ T\, TOMDETIAZZSDO MO IZELLTH
D, FLAEETOFEMINEHIZEKEANPSHEIODIRAT S, LWOEZEEEA TV,
Wagner & Sevieri 1%, T4 5 2 fHORIK FARIFZERIZIEEBEEL 2 1 DDOEFRIIETH -
722w TN ZLZEBEEEZBRINT, TUBELWI L 23D, HEILD
B TREZENE U DI, ZMRARTHEEENEZ -2 22X 2R WS Z &
TR DW=, JATEEGDI BT L 7-DIE, T2 ET L TWH e ZA2HEIN

WA= RR U256 TH 72, CPD DYKFZ DIFEHRZ2Fi> TW\W=7 51%,
LI DOOHLEHFIANE SIZHLRT BT, BEIZINE2EHELNLT A 2N TE
7= ThH 5, NEGIIZEDIZTFR2T 2 E Y 52500k, HEFEMO®@Y T3 &
Sevieri X[A[ZHL T\ 5,
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4 Eﬁ%

(1) #f1

ft 2

Bt 3

fit 4

FFED rﬁﬂ@%f%%i WEASCHIZ B % food manufacturers % f# X (X &\, B ER
X [BIZ2oWT, AIZHA] 272> TWABDT, depend on A for B DEREKH M
iz %, TFEIZ] X mainly ¥ primarily &\ > 72HIGA%Z on OEFTIZEIFIX LWV,
NERIZ L D) ITHE 1R ETHDONT WS sensory THELT & %, manufacturers,
experts, products 7% ¥ DA ELFIFEEIL I L TEL Z &,

HZEkO)L_ {1 look C [~IZRZ %] O 2 XHT, fHiFED similar % so *** that ~
[(ETHBDT~, ~FE] DX &fio TEMiTLIRLMm>TNDS, EHN
some of =+ LS TWVWAHDT, DO RADHFIZIIIEFIZBTVEEDRH 72 ¥
[ DD RARIFIEF A TN 2] Lo 78R iE & W, it was difficult -+
DI AR FEFEOR L L > THED, to specify A FNWEFEFET for examiners
132 DEL LD FFE, which BAF I Z2 L T specify O HIFEE 72> TW
5DT, EOHFDEIPHFDEE —HLTVWE2DO1E2RET2DH0HL VE WV
S NBETIRETHIE L\, neighboring D & -7z, %L 72] correspond with
~ rNc‘:*ﬁIT%J

based on numbers as well as alphabets @f‘fﬁﬁj\ HID the standardization [(f4
DRELD) ML ZAERGT B G A, i prov1de Awith BTAIZB%25 %
5, AlCBZbH7z67] DELR->TWS 7)‘ FEDMEEYI D the standardization

DT, BIFEMIZERL T, D RFEEDEHELIZ ck’)f*ﬁﬂﬁ LA D FERE NG
Zorz] E\Wo iR E AEE, allowing LA N IS FAME T, Xz &EET 5 &
[ZLUT~] LIRU FIFHIEE W, Aaswellas B [B7217 T < A %] investigator
”‘ﬁ 8, #EE] communicate [EEDHEZX S, VD 29 5|

?ﬁ%% L3 11920 R0 5 1930 FARD IR Z DD gD B 5

, REEBIEIMEIORAE LD LT —-HLUZBORANTES L5174
7L:J & W9 REE, spectrophotometer 73 YEYEERT) 1XW R D o KT 5 0LE %
AT 52 ChOERNHIEZIT O AN, TNURIZABOBHIZ L > T
DHE %> TWiz, BETOHMRIZE T MBERIIOWTIE, £73, HI0BHE2 -
3 X (But judging color -+ with the standard.) (Z, AM®HIZ & 2 O 5T i%
DHEEPPRI R E DRETHIEEIZ L > TEPHE S L WS MERPBRENT VWS
7z, 512 B8 4 XX (The original shades *++) Tl%, EOHIEIZHES {EJE%EE’PEH
Rz DWW, RERIIZ & o THEEHE & 72 5 (SRR & 2 B ks 5 &\ 5 i
MO ONTWEDT, ZO2HMEFHRICEEDNIEL W,
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5

(7)) ZERTERTDH 2 Be25 1 3 (The scientific analysis -++) Tl&, 20 & s 5
ZBHOHIZT AV 2T —a v NTEYNZET B 7= 2R — Rz 72 b
DOHo7HBDDT, 19 HILHED I —1 v NORERZDHIIZE KL
7= B. M9 HALHED I -0 v NTREMNZOMEP B E D L, BIEELLI
BRYIOH &) BHERELZZ N LiaD 72 HAEL],

(1) ZERTERTOH 5 BeEE 3 3C (Munsell created what +++) Tl&, k% 2tz R
RS L2 o2 VDT R T AL WS AT —F ¥ —MZDWVWTEKLTVWED
T, TOHIT—F¥—b2FWHLZD. ZhZTnof, J72bb EMHITIHE
£ (EDHZ IR I) EEE (ORI P I) IZE W THSI TN T W
721 ANEY], hue AH] value THAREE ] chroma [ saturation {2

(V) ZERTERTD 9 BEE 1 3C (Even though color ) Tl¥, tAOHIERERZ R 72
DDA ZIFTANS N2 HEDR—DE o728 0D BEEDHNENRAR S5
T\W5, XHED Nor were there & WO BERFUIEH LU TE 2 &R, [k
WZEERHIET 520D FEEHE—InT Wi emE XRIZE D, E. 1%
7z, BERHIET H7-2ODNFEM I NT WD -7=D7EH, BOFRFIZLED
KEHZ Lo TLEAINDZ DT, EMREBOHIEIZIE, KB ARAIRTH - 7]
light source Y& ]

(T) EBATERITN—T 1 DMK EFHZOWTE KL, ZERrEfTIE, BOHEIX
HEICTIE L, H5 ADIEWIZE S DFREZITIBELRH e\ T VWD D
T, XIRIZEDDIFA. TUDLL, ZTOHEIFIHES DDPHL o721 DA,

(F) ZEFRERT T, BRMOHEIREMIZDOVTARSNTE D, EHEDH 14 B 6
X (One food chemist ) T, MEEHOFEE LT, MREEIFFIZLS
BOED TP LT NEEDEE WS LEHEDEZDBENHNINT WS, LT
NoT, HEMOHINEM (RZAH) LED EIFIZOVWTEKALEC. %
BT BHZ I TIEIRL, HE2BEYVBEDISITRABZRERONEFEL
THEL Z X, EEMDPTNEZDNE D DICEENLEELZ RTTEDE 572
HE Y], out of the red IFHRFNSKITHL TV ]
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fft 6

D ZFH MR THE O 2N EDIER T 72FIIMIZH 55200, 2] &0
IRERDKFERKRTH S, —HIMERZELXDOIATIE, Ty F—Yarny
W EDORLHEN RN L E2BENTWS e H b, —H MEEZETEM
EMANICHATEH, £592528HTERVEENLVEHRATVS, L
o> T, D. [Ty F—Ya3 GO/ ENTS D, BIZBYT 5 EEHE
DIEFETHR NI LIZHAL - TWz ) DIEME, underdeveloped [FEDENTZ |
imprecise [ AIEfMEZR] lament [~Z% < | notation D (15)]

A TovFxF =223 2iihd 5720128 aic@ < fERlEEoN
FUVADENT A T ARA )N ERDILN 577

B. I99vF—>ald7 )V N—=b=H. VD [T FFRA] TRINZ400
O AR EE TV

C. 9y F—yal3BERZEDVRRZ RAEWREHIZE D B TEMEDO$
DI —E7 ZHHAN > T\

E. [99yF—YaldEfFEOERATINL - LI N) 2Ry LDH T —
Fr—FNERALZBSRNZ IR ERE > Tz

@ X*X#, 1D [BRR] HAFLWIOIMRITHT2EEDLE 2 28—, —
H N2 20X T, 2SRRI L > TODOMMIRANIZE L7722 H
D, HEREVPRAYEZEIC THRZ] 2T 50, BN EOMRIK
ARARTH 2B EFHINT WS, 5 14 B (To make foods *++) Tl&, BN
EDESIZRZZONITEERDFRD EIFICKRELPEE2 RIFTLHD, H
15 B2 3 3 (The colors presented -++) Tl, BEMHE THIZT 2 fIZAE#EEIC
Ko GEAINIZFVEHFHDOEDTH D RN TWS, DF D, [HARZ]
ek, HEE,PSIFEN, 580 BIFAPMPO R TH Y, EEHIIHEHEEE
HoTZES LB ENLTHED, ToITE, £HIVokBRIZE-T, &M
D THARZ] BIZDOWTOMEIEbsT-eF R oND, LT, A T8
ROBEEESZL, HRZARYOEL L TSIIDObLWEDIZHEE KITLT
CEFIFFERLTWS] PEBEY, qualify 5LV, HAEZREZT)
B. [R50 HARADL D ZMETE 2DIERIFNEEZ > 7255DAT

HdBEEFITIFRLTWVWDS]

C. TDAULOFELRBIZKS Z & T, AEPEREIZHT 2882 EZ RS T
DIFBRDZ 72 EFHIFEFLTND ]

D. THR=BMNETHED, MOZELEZY LTES>-ARGREYZAERNT WY
HAN=HOMTIE, BXYPEEICNLINZANZE LR, XY %K
TEOBA DN EEF IR L TV 5]

E. =074 70281325 THRL] &5 SEOMHIE, BEDBRIZA
TR HDLONTVWARWNWI &2 KL TWARITNIER S R0 e EHITE
RLTW3 ]
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w7 [ [

1.

[vYa—=FvF—2albT75v7=K EXX BOEEIZIIEEN T
BN BIGRIEREREED N 7B & 0 GEINTIZ AW I 225D We ) A
IZZDE D BNEDRBRSNTWDED IR,

[BUAHERE, ANZ272E 3 &5 RaiihEkEn» olHBEZTFL7-0I121F, &
RNYIORBERLOOHGEHHITE2IeNEE L VEE o7 H 2R 5 X
(Government officials also **+) T, BUFDYFHFIX, REESXPEORD XS
IR TS DY, ARMOEERTEICE TS RETAZIDHE S
R FIERZEEBEZ TV HB, Lo T, KAXONEIZ—, regulate
[~7%HHd 5| nutrient [5REFZ| deceptive [ AZ7ZE 9 X 572 ingredient
[H%47 1 color additive [F AR} fraud [AIEFT4)

[HEEEHI RN 2 D HEIE R fER T 5 2 LT o 7278, JuXide—b
DEEWZE XS B 7=DIT/ES N7z 5 3 B 4 3 (British brewer Joseph W.
Lovibond **+) Ti%, ¥ — VOEEERZ 72V a2 T7=W. B KV KB —)LD
BZ2WE T 572D tintometer [HAGEH] ZFB L H D, T HITHE 4K
#&3C (As the equipment *++) Tlk, B ERY FOLAFFRHIZ RS L, B4
REMPHENC B EZ 20, F, HOAORELIELSNZLEH LD TAIXDONE
IZ—2, end up ~ [§EFE~12725 ] shade [E1EV, HFH] brewer [ —) Ui
1

[TUN—= R =H. XV ELVIPMES=AT—F v —bD 7 T A] 1F, FIRIZE
FIZE o TOAEMICHEINGD 572720, KL ffbhsd I Lidihro7z]
ARXHNZZDE D BRABBBRSENT WA ES X7 <, 55 B 2 3¢ (One of
the =) TH, IVELDOAT—F ¥ — MIBFERTILI b TWZLH
5D TA—E,

[BERPEEDILRT BI2D00, 9 £ THMICRD M A ICNET 5 DT
R X®T 5720, FEEEIFERI N AXHIZZ D XS BNEDBRR S
NTWVBEZ LR, union @G overwhelm [~ZERFES 2, ~%
JE#I9 % | product line i |

(RY Ty I V=l YA T AF—FHE VLD BHFRHZREDO P AEHZVOED
o, RKEEICESZ 2R A U] B 138 2 - 33X (In the 1939 *+* normal
and right.”) DI T VR TY AT T AF—DEZNFHEINTWE, ARY)
DEPANDEIZEG A 2HEIIREL, NDBIZHFANTB70I121F, BYO
BIEFEERTIEL WD TRITNIRZR S WL IZBRR SN TWS A, iRt
EHENODHBIZOWTIEER L TWARWDTA—E,

[1941 4, &5 BMALFEED, FEFNTEZEANORNYI L U Tl 5N E
REFEZT] AXHIZZD XS WABDPBRR SN TWESEZIEZR, additive
(&) I

[7 XD HEBEEEBBREREL HEEVPREOHE UTERYORZHDOS
BRIEZBOEL TWD Z 220N e ) AXHIZZ D& S BHNENER SN T
5853 1E 78\, diversity [ZFkME] presentation [H.7zH |
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9.

10.

[FEy—==vh—VUiE, BOEENT —XIEIAR+HHREDT, A%DR
WP EEINDBEND D & ERU 2] BB 4 3 (Color scientist Dorothy
Nickerson ) DIV YA R T RE Y —==w A=V VDEZNFIHINTS
h, BOWETIE, ALIZZDEPREDLSIZRATVE DN LN LEA
HlE 25 HED D BED D 2 LIRRSNT WS, IRDXITIE, ERBAT — X
PO ITHEZEDEDOHFAIZET ERREBFONRNEDH D, Lihi>TK
XDOHNEIZ—E, quantitative [E &7

(BHZL D Y TV CEHN R B EE TR AOBEIUIR S Z & Z2HRIEL
TWa ] FEVID LI BNAEZREIBL TV EHDEAIHITR N,
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(2) #F1

ft 2

it 3

fit 4

that 1 EMDOBEMRNRLG T, B G D patterns of crimes % &3 5 LA % K
LTW53, otherwise [H L% D THRIFNIL] 1, T TITRRAZFHEIZINT BI0E
ERITHET, 7IVITVZXLHBRITINE, HdVWEENEHE>THWRITNIEE NS
WAL S, BIAICIHHIND B0, KXDELETEEHLUTWAINETHEN 6N
FRMA L IZZ VN, 2 DHTD believed 25 K72 D T, could XD —EUZ &
DEFEEELEFEZ, fHiD could [~TENIEX] EHIGIET [~TE357255]
IR NIX KV, take A Bto do TA D3~ 2 DIZ B(FfH]) 22225 ] detect [~
T 5, ~% WD catch [~Z2 /D175, ~I2&9< |

FHIE (A a—RIZ2>T) INEDNRR =V ERFITE0E2REEIZTEDI
(R#EEIZ 2 Z 23] ) DD, BIRARAFED what 2> THFEHiIZ1ED, make O
C LIERNBEWEEDOHE X2 HZIXRFTE 5, MEFEEOFL] FIAXTHEDLONTY
% MO % {fi> T offender’s MO & 95, [EDIUFEDFIIH | (F every offender’s
MO & 757, each ZfioTH L\, EH5HHBBIFTNIZREDTERET S,

TR 2 EO L T2O 7N T ALIERESTTEDOEBZFEH L, Thz kK
SRBETHBELRTNERSBD o7z LW EKRRDT, it BRTHNEIZ ML
SESEOEB] Thbd, XEZEZ DL, [TV XLNRFEEUBLESE
DEB] LLTEWEAS, JBESHEDOEBIZDOWTIE, 25 B 3 3 (Crime
analysts intuitively ---) (2 [ £ DRHEAY, —HDOLFENBERL 725 D72 LR A
EBKIZh»D] EBHINTWDE, /2, ZOTNVITYXLIZDONTIE, 9
B¢ Euf& 3L (In this two-pronged ) THHEICE LD 6NTH O, RIUIZOMEDE
BleFEL, RZENZEFEREICEAT ARG T —ZRXR—-2ZYTiEdd, —H#HD
WREZEZIEDDIEDEZLHHAINT VWS, LMo T, [ZNnE L0 KELHIE
THBETS] 2 it DNEEHSIZULZETHHAT AL, 7TV XLHBEEL
S E OERBZ FEREICET AR T —ZR—=ZAIY I T, —H
DILFEORIR LI DOREEN:) 22 Z kDD, L5, HHWVIE EFEOAZ—V
ERZIEDS] LLTHIWESS, NI AEROER DT, MEEREIZ
B9 5] LIREETIC RO T —XRX—=Z] OL512—HBELTHE LW,

FRED the geographic shift DZFFERIE [Z OB ZRFEE) | 720%, BAKEEE 4 3¢
(Despite a month-long **+) Ti&, &4 2 HFDGAMILICE Ty ZBEHL T
5LHBDT, PITBGPBEIL 722 WO NEPDOPLRBITT S & LW, HiEd
D to AR IXHT T D a response (by the perpetrators) T(JEAD) Kits] % E#fid 5K
Rif], response to~ [~IZX9 % K] having been observed -+ (358 7 B4 7
DZHCHiEH to DHMKGEIZ R >TWAOT, BERICHEINZZ 2IZXT 5
BADKIS] &7:5, while doing T~ U T\WA[H ] prior [HiD] burglary [58¥ |
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Bt 5

(a) 26

(d)

2B T, BEVGREMFOREZ PR, FEBITILANZRIL 727 — A0
MIHEI N T WS, [FBEE 2 - 53 (“The detectives sent **+ make an arrest.”)
T, FRRERDANYIDNy 73y ZIps Y 2V PRIEAHLTED, LANE
DY AV R EATEL ZA 2 MEZLREITIETHEAZLHHI TV
ZOMNDIPLANERHEZD720DBL V572 hbhrbDT, C. IEGHEINE
2 & o THEUFDORENZ AL U 72 N DYIEMR, decoy B & D | detective [T
A TGHEDONRE—=V BT SN

B. TEGEY 1 S OmAEF I ZMKET 5 AN

D. [HHDBGZH#HET S AN

E. [HUXATOREVPFHOHKET D% A

TR ZEECXE TZOA 7 2 DGHELEIHE 72 Z L IFEFIFXLWI L7270,
7= F =3 DY 7 0 IR AEIFIEE ICRERZ EEEL T0z] s
S EMk, 3BT, A7 TOEGHRT, HMEILRENAX -V ERDITT
DIFMBRIZ L IRRENT WD, Lzh>T, TOHMATOABHAT 2REMN
BRHERDT, ZOFEERTEDOL LTI B. [—EBOREDFEFNZ 21T
SEOHIED L] A EB#E Y], improvised [EIED | ad hoc 52472 0 7z ]
individualized [ 5] D |

A, THEAOGRER R AR & D7D 2 K5l 72 E K

C. Thkx 7B n% < OFEMEKBEDL 2 Hikirih 7 7a—F |

D. [FEDEKILDOREHICHE R %2 &b 72 5B 72 fR TR |

E. A B MFIZYTIED D Z LT & 5 Hm

TR, 7 = COEKRGRFEMDOILANE CPD 2 i £ R 72 A1k % B\ 72 B
DIV—=T 4 Y DD T, HIRIZZZ>TWS, (b) D (H&EH) TihA7e
B0, ZOHEMTIE, BRIPEDONRX =V BRROMSTH, B, DHEMHN
ZOVD N =V T —AR=AMLREDIFTEZ LIFHE L, LzA>T,
recognized DD that filZ, LPFREONX—VERATIOEHLVNE VWS H
RIZRBDT, MRHBIIFEAPHEL W L DIRZTH S, TD LI BHNEER
TOIFE THATL2ORMBOTHLWNEDEET I L] THD, needle [§]
haystack T+ UED] spot [~% D)% ]

A TEREEWCVTELEEICUWEFELZES Z &

B. THEDOWRNZ & D EYNCFEET 57201 FRE2ED B Z &

C. DERZRMD R TP fER7ZR S DIk Z &

D. [#ioiEozWifz2o0uhEE5bEsZL]

stand out X THIZLD] &WHEKRARDT, B D stick out & IXIEF UEIKRIZ
AN

A, [~%FET 5|

C. [~%2#T3, ~%2BVHT]

D. [~7Z&HHT 5|

E. [~z2ENnhIEs, R&5]
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fft 6 i

1.

[CPD OIEFES ML, Z DD IHIE D72 £ 72 L8 - 72 @ ET R Z W
HUDT, B7zTCHBPRELZS LRHLIEHZRET LI LN TE
721 1 2BTR, Fr 7))y VERE (CPD) ORFESHEAIRITDO N 7 =
THRAEL TV ZGREHORT X —VIZKADE, IROIBITOREH &K% F
BUTHEBRIOBAZRIL -2 EDBBRS5NT WS, 53 B 2 3 (Indeed, it
took ) M TIE, CPD A7 2D —@EHDIFITK D WIHHIE, 772 F
STEPELUZLFREORBE B2 L 2RATW O EHAI AT
5, UTehio TRAXDHNEIZ—EL,

(oo T7=V—T 4%, HERBREDLDIEDLRIENX -V 2RET D
RENICEEE, ANOWEHE%Z FE-> TUEL W IR L 72 ) Az Zo
KD IRNENBRAR SN T VBT TR,

My F=TsT—VIZ&NE, BIREZILDZ7-DITIE, ZOHEZEHKE
D HEHRIVOFBZK DO ZLAEETH L] 4 BeHA4SC (Even as policing
) DOIAVYVLARTE Y T=VDFEZDNFHINT WS, JLADERE L 4
DOfEEZHML THE ZEAEELLHD, MEZLEL TWEDITTIER
WD TA—E,

[CPD & MIT i, ¥H¥Fa—tkyYHoEEHETHRESI N TV, A7
TOEBEGFEFMEDONR -V TR T 272D LT) 77 2 TOGEEMN
i CPD %% MIT (2131 % RD SRNCHR L TV B D TA—, &7z, fHBH
WTHRI > TW-DIRMETH 5,

DEFESHTEIX, LHRICBETIERREDOT —X 2052 & T, JLIEDOM
DORPY LHPREFKRTZIENTESZD, TIHVITYXLIFIHL Z &I
FEAETERN] 5B 3 - &4 (Crime analysts intuitively -+ a crime
series.) &0, AV a—RIFWKRT —XDOANPRELZN, SNEEFE
ETENSEZFARD LN TERVEDHDLD TR,

ey ==Y DIERIDENFT, CPD X, HFHOAEFRADREE S
O, TV IV THELVZBRICETEIREDT —XE2EZLILNTE
721 8510 BeES 2 - 3 XX (Because of Sevieri’s -+ house was ransacked.) D AT
— 3, residential MEFD] stewardship MEH (FEF) )

(2006 4F- & 2007 F£D 2 DD —HDOILFED N IFH DB D VT W =B nIT T, —
TAYETYDTNTY ALK, TNO6DDRMBY Z/2FHTDOIZHNLAH
ol KXHFIZZDE S BHNENRRSNTWBIDIFR N, e, i
B35 4 3 (Despite a month-long --+) & 0, [1 7 H] FEFEOKRIEFHDO Z & T
H5,

(7= F =T 1=V, 1 DOBMEEHEOETLE O, 200HEKRD
BHIHEINTVDED, ZTHEDOTHIREVEMATZ 1 DOEEL AR
NBERELEWVWSEZEBEL ] BB 5 X (When Wagner and Sevieri
)T, 2 DDERBHEAEN L DI OHRNB > TVDE L WD EREZ TV TY X LN
RRRUEZRIZ, V=20 =2t T 4T )3 TNEIELVWERADTVNHDTA
—%
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5 EEaL (BF4D)

2023 FEH E i 2 o HEE R K E AT LN, 2022 FEE LD H2AEDITEL
BRPPRHEZTWAED, T ZHIEITHEIZ30005EZ2BRATWADTHENTH A S, 2022 FE
CHER T B L BT RRH L K o Tzh, T IEFEO#Y B TRNITEREL X)L,

(1) BEERZORE L ZTOEENHIZOWTRRSNZH, FOHA FERED LS
WRELTWS7200, EHICTOERIZHIZBMERL OOV 2R LM 5 Gistt
D7\, B 1 OFISCHFRITAER depend on A for B DRERIFRBLHD N FE AR IFTEE L 230,
ARXHIZH B HFEBLHZ 2D, HiA O - HEITIFER U720, B 2 OESCHIERIE so -
that ~ DRSO R L FEDORE 72 &AL DA T DO T W2 O TR A& 7210,
3 DIESCHIERE based AR DILAEF & SCR D 735 SCHMLEE T E NIESHEE b2 D X
TV, B4 DONBHIFIZOOFHMIZET 2 2 DDOMENZRFET 5 DIEEZED, FEEIR
MHH7-0, HRGETI VN NMZEEDHBHIDBE, B 5 DEMMARITEIHRO RS 2
I ZANITEMITRL D X TV, B 6 DNEFHHIZD O —FE FERFOEERL PP LN D5 0nE
JEUBZBED W Ly, @ IZBWMEEEVERLENOEZBEXIIZE L T
VWO NEEGHAMBDZ DR Y NTORHLL-7-, B T7TONERESLIZ—EDREFEL
NPT T TETVWNIRIEMRIET T o7z bbb,

(2) 13D X — V2T T B 7L T ZLADERKIZOWTRR S NAHE, JUIE
SEOEBZ 7NV ITY ALIFEHIE, TNEERRT —XRX—=2IZ#EHA L CEE# L 7250
SEERET AW EET, NEMIZIZGHARTWE D 572, B 1 OIESCHIGRIT R E D
VTV DT, otherwise Z WU TE 20 E SN TENH S, B2 DMCERIL, B
FRR&F D what X HWEE DR e ¥ BRI 2SRRI ZF > TEL N TEBLDT
LoD EmIzod 720, B3 ONEHFIFEL RENFIZRDOP TV, FZEIIP P
BWDT, ZITHHAETIAV A MZELOIZHBRMbNTWS, B4 DEHERIT to
PUR DRG] DB KA > b, [ 5 OFRZEFRE % 12 I EIL NI D FE A B 5 HIE%
X0 HETROHRZEE L CIER 2B IMEE 572, B 6 DNAERITIED OB hh
DT IERERD T o7,

HYEDNEL L, RHOEANEIGTEI 3L TWEDT, LM S RWHEENH T
ETH, BREZELDTEZERB LUSEAEDOND IS ZBATEL DR LN, LPH L
W E d B M, BEHEL )VOHBERL DT, TZTHDO ZIFLARVWEIIZLZ0,
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