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> scale(test. x)

length welght width
a 1.5786571 —-1.4555365 —1. 37565255
b —-1.1737986 —-1.1326534 0.49767635
¢ —0.3786447 1.3069078 -0.52115165
d 0.2941778 0.3023826 0.85919596
e —-1.2145757 0.6611416 1.41790809
1:
g
>

0.5592291 0.5535139 -0. 91553668
0. 3349549 -0. 2357559 0.03756048
test. comp<-prcomp (scale (test. x))
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> test. comp
$sdev:

[1] 1.3880742 0.

$rotation:

L 1]
] -0.6591333
] 0.3961853
0. 6392030

[, 1]
-2.4965289 0.
0. 6430603 1

<A 1T 1T 1
X Lo —

a

b

¢ 0.4342333 1.
d 0.47509/8 -0.
e 1.9688330 O.
f -0. 7345263 -0.
g -0.2901742 0.

2019/12/14

9128352 0. 4898796

[, 2] 3.

—0. 2140799 0. 72091137
—0. 9136582 0. 09091691
0. 3455408 0. 68/03/84

[, 2] [, 3]
9165599 0.06061356

. 4581123 -0. 60725954

2930859 -0. 51220014
0423646 0.382986794
1459040 0. 15866410
9417975 -0. 17552999
1566719 0. 24584407
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o BR300 (Scientific explanation)
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e >olm(formula = 02.bin h
T((V9 < 200000) % (V9 - 200000) ) -
T((V9 < 200000) * (V9 - 200000) 2) +
log (V27) + ol + log (V22 + 0.5),

family = binomial)
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1. Raw data

MSs4

E

MSS5

7

MSS6

2. After G.M.

Tgs
~0.960"
0.840,
0.190¢
i 0.9960¢

transp

-.96
1.00

SS

~0.9607 0.840%
09205 +008  -08log
~0.8l0g 0.710% +0.29

0.190%
~0.180%
0.160% -0.03

.03
1
MSS4

04
1
MSS5

Chioo | 1 usse
(- .
3. After Cov. Structure Analysis

0.99602
~0.9602 —0.05
0.8402 +0.05

—VU.1L00 100 . —VU. . O« TU. AY0 . +U.
0186%  0.166%-0.03 0.0360% +0.044 019052 +0.03

~0.960% -0.05 08402 +0.05

0.190% +0.03

099302 +0.29

4. Estimated Covariance
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e BRIOR I Z A5 7-0I121F, BARDAT—1% D RE (impurity measure)
DN
o REML DA Deviance (TLBEE, RALE, TEBLE)
s BIEZESKREY A
- RFZEESI/IE - R




S— ]

2hlOEE{Z > LeFL <

* Impurity measure

- BMZEHAERRNTREY—THEIEERBR
« BREHD FTEE  FEZEFIIM

Se = Z(Yi - y)z

« BNZEHMD BN : D h 1 "5
) I\/ l\ D to_

_ A ~ N
D=-2) nclog by, pk—/znk,
-

Kt
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Lmlt
N

))& 51 (AID)

Automatic Interaction Detector

s TAZEDE (MEZXE, IBEFREROXNER, DERER
>—2, SRR ICEOWT, BRIOMENERELD LD
ERICEEDE R EZ BEIERER

 Morgan and Sonquist(1963)Problems in the analysis of survey data,
and a proposal. J.American Stat. Assoc.,58,415-434.
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Flury and Ridwyl(1988) T B2 Yz Al 70 4T

o IR T kbu

o DENF BT BRI D pZ &£ [F AR EFIEY

e ¥ /N7 /J EXIEEED?

e  DZ(Y-u)'z! (Y-p) (1)
« ZEEFRETILOTTDUL, BREpDHA _EDH
e w, IDHTEZTET H7-0D, HANEBEEIRE L RAE2ZERHNNHE
e MR EBEET — XD BB S N 2 FR 22 fE] % B 22 ]

e HNZERICET AT — X AZFHRIERTE B EILRS AUy
o« T—RNONTICHWAERAFRETIEIRIRREICH 5 & (48
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BADAT © F

N/NT BXEH%&@EX Fﬁ A

MEEREIA HHEEE MIHEEEAY IHLEE

Mean 10.9 10. 4 6.9

Cov. 1.95 1.90 1.45
1.90 2.23 1. 45
1.45 1.45 1. 90
1.78 1.96 1. 41
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STEP 1 & L7

AIUBERTH GBI
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KFEL, BHSMTIE I DERET
BEMNEED T DOXIR
HIZKPEISBEINTWB AR
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Hitachi, Matsushita Electric Industrial
TOYOTA MOTOR, ITOCHU, Marubeni
MITSUI & CO., SUMITOMO, Mitsubishi

East Japan Railway,

NIPPON TELEGRAPH AND TELEPHONE
Tokyo Electric Power, Chubu Electric Power
Kansai Electric Power, Tohoku Electric Power

Kyushu Electric Power
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TR E2.5 Lo Estt
EWERE A SO ITICTARE & T 5REENIRTR
Nippon Express, YAMATO TRANSPORT
FUKUYAMA TRANSPORTING

Daiwa Motor Transportation

TOKYO BISO KOGYO NIPPON KANZAI

CENTRAL SECURITY PATROLSN TECHNO
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Chugai Mining, Shoei, ORIX INTERIOR
CAROLINA, ATSUGI NYLON INDUSTRIAL
OKABE, KOTOBUKI INDUSTRY, MIYAKOSHI
Toshoku, Footwork International, Mitsui Fudosan
HEIWA REAL ESTATE, Tokyo Tatemono
DAIBIRU, SANKEI BUILDING, TOKYU LAND
HANKYU REALTY, Keihanshin Real Estate
L Kakuei, Sumitomo Realty & Development,
Towa Real Estate Development,
TATHEIYO KOUHATSU, NICHIMO, TOG
URBAN LIFE, ANA REAL ESTAT
ISUZU CONSTRUCTION, AIRPORT FACILITIES
Mitsui 0.S.K.Lines, HINODE KISEN, SEA-COM
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HIRABO, Nichibei Fuji Cycle, SEA-COM
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SAKATA SEED, TEIKOKU OIL

Kanto Natural Gas Development

KITA KYUSHU COCA-COLA BOTTLING

Shin Nippon Spinning, MIYUKI KEORI ATSUGI
NYLON INDUSTRIAL. SOTOH Hokuriku Seiyaku.
ASAHI DIAMOND INDUSTRIAL SHIMA SEIKI MFG., NISSEI
INDUSTRIES SHINKAWA, TSUBAKI NAKASHIMA
MABUCHI MOTOR., ICOM, KEYENCE Japan
Digital Laboratory, FANUC, NIPPON CONLUX

FUTABA, Sony Music Entertainment(Japan), TENMA

TOKYO STYLE, Fuji Kisen

NAKANIHON THEATRICAL, KOEI

TOKYOTOKEIBA, TOKAI KANKO

Ga-jo-en Kanko, Sumisho Computer Systems INES,
SHINDEN
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ITOCHU, Marubeni, TOMEN, Nichimen
KANEMATSU, CHUO GYORUI. MITSUI & CO.
TOHTO SUISAN, TSUKIJI UOICHIBA
OSAKA UOICHIBA, DAITO GYORUI,
SUMITOMO Mitsubishi, SEIKA, Nissho
lwai, TOKYO SANGYO CHUBU SUISAN,
SHINKO GYORUI,

2019/12/14

=3 +B34ﬁ"“§zfﬁ€ B E+e,D

o EMEALFRFE-2.5LLT D294t

PREZE A

Chugai Mining, ORIX INTERIOR KYOWA HAKKO KOGYO,
Green GCross  INTERNATIONAL REAGENTS,

ISEKI & CO. SANYO ELECTRIC,

HANKYU REALTY HOKKAIDO SHINKO, Diamond City
MITSUI REAL ESTATE SALES, TOBU RAILWAY

Keihin Electric Express Railway

Odakyu Electric Railway KEIO TEITO ELECTRIC RAILWAY
Keisei Electric Railway, IZUKYU

East Japan Railway, Kinki Nippon Railway
HANSHIN ELECTRIC RAILWAY

Nankai Electric Railway, Kobe Electric Railway
Nagoya Railroad, Sanyo Electric Railway
Nihonbashi Warehouse, WESCO

Koshien Tochi Kigyo, DAI-ICHI HOTEL
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The Scope of Quantitative Researches
Data Analysis Il (1)

. Principles of Quantitative Researches (1 )
z)?%ﬁ@&ﬁtﬁiWE%
nEEstT ) 7

Hiroe TSUBAKI
2009/8/29
MBA-IB, GSBS

’®$ﬁ\E%ﬁ%fmz§/afwﬁw =y AT LARZEEI,
PR E AR

N7/
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Objectives
-Model-based Quantitative Survey-

e To understand
e Definition of “Concept”

e How to Quantify Concepts
e Qualitative Approach
 Model based Approach

e Quality of Measurement
e Relationship among Concepts

* by qualitative model-based thinking
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Virtual Market Research Project
Group Work

* Organize Project Teams with 4 or 5 members (10/06: 15t class) at random
* Group-work 0: Choose a product of which function or usage is fairly simple in each project (10/06)

e Clarify the usefulness (recognized quality) of the product from the viewpoint of the customer along the
group-work 1~5 (10/06)

* Develop a measurement method of the level of the usefulness from the viewpoints of customer(10/13: 2nd
class)

e Develop an evaluation method of association between the implemented function of the product and its CS
(Customer Satisfaction) (10/20: 3 class)

e Design a CS survey Excel sheet of several product profiles (by 11/10)
» Collect Data from persons of other project teams (11/10: 4t class)
* Analysis of Data (by 11/24)

* Presentation by each Group and Discussion on the above process (11/24: the last class)
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Project Registration Sheet

* Project Team:

e Members and their e-mail address:
e Leader of 1%t class
e Leader of 2" class
e Leader of 3" class
e Leader of 4t class
e Leader of 5% class

* Product or Service :
e Basic Function of the Product:
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Measurement Process of a Concept
Chapter 6, Bollen (1989)

e Give the meaning of the concept

* |dentify the dimensions and latent variables or factors to represent
the concept

* Form Measures
e Specify the relation between the measures and the latent variables
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Step 1
Give the meaning of the concept

* Developing a theoretical definition

e A theoretical definition explains in as simple and precise terms as possible the

meaning of a concept

e Using not statistical methods but “terminology (FF

develop it

il

Ea
0

i) 7 tO
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Elements of Terminology

* Objects

* Concepts
* Terms

e Definitions
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A Theoretical Definition of “Terrorism”

* The threat or use of violence for political purposes by individuals or
groups, whether acting for, or in opposition to, established
governmental authority, when such actions are intended to shock or
intimidate a target group wider than the immediate victims

 From the US Central Intelligence Agency’s 1981 report “Patterns of
International Terrorism”
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Ex.1 What is the intention of “terrorism”?

* Threat or use of violence
* For political purposes by individuals or groups
e Acting for or against established government authority

* Intended to shock or intimidate a target group wider than the
immediate victims
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Ex.2 Make a checklist to identify whether events below are
terrorism or not.

Hijacking planes and taking hostages

Car bombs that kill civilians in London or Beirut
Gangster-style killings

Nazi’s slaughter of Jews during World War Il etc.
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Group-work 1

 What is the intention of usefulness of the product of your project?
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Relationship between two Concepts

e generic relation

 relation between two concepts where the intension of one of the concepts
includes that of the other concept and at least one additional delimiting
characteristic.

e A generic relation exists between the concepts 'word' and 'pronoun’, 'vehicle' and 'car,
'person' and 'child’.

e delimiting characteristic

e essential characteristic used for distinguishing a concept from related
concepts
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Partitive relationships

* Partitive relation (part-whole relation)

 relation between two concepts where one of the concepts constitutes the
whole and the other concept a part of that whole

e A partitive relation exists between the concepts 'week' and 'day’, 'molecule’ and 'atom’.
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Structural Relationships

 associative relation (pragmatic relation)
 relation between two concepts having a nonhierarchical thematic connection
by virtue of experience
e 'education' and 'teaching’, 'baking' and 'oven'.
e sequential relation

e associative relation (3.2.23) based on spatial or temporal proximity
e 'production' and 'consumption’, etc.

« Ocausal relation

e associative relation (3.2.23) involving cause and itseffect
e 'action' and 'reaction'

2019/12/14 116



Group-work 2

e Create generic relationships of concepts in your product concept
around “usefulness”
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Group-work 3

* Make a set of concepts around your “usefulness”, clarify their
characteristics and analyze their relationships using the concept
diagram as shown in ISO 9000 if possible.
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Not definition but
measurement of a concept

To measure the level of “usefulness”
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Step 2-1

ldentify the dimensions of a concept

 Dimensions of a Concept

e Distinct aspects of a concept
 Components that cannot easily be subdivided into additional components
 Dimensions of “Terrorism”?

* Crosscutting
e Whether an act is anti- or pro-government
 Whether it is perpetrated by an individual or a group

e >Four dimensions
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Group-work 4

 |dentify the dimensions of your concept as “usefulness”

e Usefulness of a product

» (effectiveness +safety+ « + -+ ) X
(function A+ function B+ *+ + )

= effectiveness of function A
+ effectiveness of function B + ...
+ safety of function A+ safety of functionB+ - - -

2019/12/14 121



Step  2-2

ldentify latent variables to represent a concept

* Set one latent variable (or latent factor) per dimension

e Terrorism
e Factor 1: Antigovernment terrorism by groups
e Factor 2: Antigovernment terrorism by an individual
e Factor 3: Pro-government terrorism by groups
e Factor 4: Pro-government terrorism by an individual
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Step 3 Form measures
Operational definition of a factor

* The procedure to follow to form measures of the latent variables
(factors) that represent a concept

e To select observed variables that correspond to the meaning assigned to a
concept
* Responses to questionnaire items

e Not checklists but questionnaire items asking level of the characteristics (Likert Scale)

e Clearly Yes, Generally Yes, Maybe Yes, Neutral,
Maybe No, Generally No, Clearly No

e Quantitative measurements related to the characteristics

2019/12/14 123



Step 4 (Next week)
Specify the relation

between the measures and the latent variables

e Constructing the measurement
model

A measurement model specifies a
structural model connecting
latent variables to one or more
measures or observed variables

2019/12/14

Measurement Errors

1 1 1
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" Level of Political
Purpose

| evel of
terrorism
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Ex.4 Construct an example of measures of the latent variable corresponding to

antigovernment terrorism by groups
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Group-work 5

e Construct an example of measures of the latent variable
corresponding to some dimension of your usefulness or
competitiveness
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Presentation at 10/13

* Make presentation for 5 minutes by each group at the beginning of
the next class to explain its tentative report on the group works, as

* Process of defining concepts
 How to derive dimensions
 How to construct measures
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Table 1 Industry classes for the dataset classification

Industry Class

Securities Classification

Number of Companies

Code
Construction 2050 177
Foods 3050 119
Textiles and Apparels 3100 98
Pulp and Paper 3150 31
Chemicals 3200 157
Pharmaceutical 3250 43
Glass and Ceramic 3400 57
Iron and Steel 3450 58
Non-ferrous Metals 3500 40
Metal Products 3550 70
Machinery 3600 192
Electric Appliances 3650 203
Transportation Equipment 3700 103
Precision Instruments 3750 29
Other Products 3800 67
Land Transportation 5050 51
Warehousing and Harbor Transportation 5200 37
Whole Sale Trade 6050 181
Retail Sale Trade 6100 L 149
Services 8050 o 37
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