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Summary and Acknowledgement

This book titled “Methods of Quantitative Analysis of Social and Economic
Structures (1-5= « FEHFOHEIT) ” is a text book written for lucid explana-
tion of many kinds of theories and methods of quantitative analysis of
structure found in social and economic phenomena which have been devel-
oped in the field of statistics and econometrics.

This book consists of ten chapters. In chapters from Chapter 1 to Chapter
5, especially, methods of statistical analysis which can be used for the
analysis performed by using single equation model are examined. In Chap-
ters 6 and 7, methods of econometric analysis and path analysis which are
useful for multi-equation model or simultaneous equation model are stated.
In Chapter 9, the input-output analysis are referred. And in the last chapter,
Chapter 10, rules or properties of matrix and determinant which are used in
many places in this book are plainly explained.

Incidentally, the author have written other books, “Tntroduction to Statisit-
cal Methods (¥(Et8%3%),” Vol.1 (E) and Vol.2 (TF). In this book,
methods of econometric analysis, elements of input-output analysis and path
analysis which could not be stated in these books are treated.

The author wishes to express his thanks to all the persons who gave him
valuable guidance, knowledge, suggestions, or encouragement, especially,
Dr. Riichiro Nishigori, Professor Emeritus of Hosei University and Dr.
Hiromi Arisawa for their guidance on economic statistics ; Professor Yuzo
Morita of Asia University, Professor Shimpachi Mochizuki of Saitama
Medical School for their valuable suggestions on statistics and economic
statistics ; Professor Jan Tinbergen of the Netherland School of Economics

for his valuable suggestions and encouragement which are given when
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Professor Nishigori and the author translated his book, “Econometrics” into
Japanese ; Professor Walter Isard of University of Pennsylvania for his
guidance on regional science; Professor Ronald E. Miller for his guidance
on mathematical methods in economics, Dr. Ryozaburo Minami, former
president of the Population Association of Japan, Dr. Takuma Terao,
Director of the Family Planning Federation of Japan, and Dr. Minoru Tachi,
the Director of the Institute of Population Problem, Ministry of Health and
Welfare for their invaluable guidance and suggestions on demography ;
Professor Eiichi Suzuki of Aoyama Gakuin University, Dr. Kameo Matsu-
shita of Teikyo University for their invaluable suggestions on the theories
and methods of statistical analysis of data; Professor Hisao Nishioka of
Aoyama Gakuin University, Professor Junjiro Takahashi of Keio Univer-
sity, Professor Tatsuhiko Kawashima of Gakushuin University, and Profes-
sor Masahisa Fujita of Pennsylvania University for their invaluable com-
ments on the quantitative analysis in the field of regional science; Professor
Kiyoji Murata, Professor Hiroshi Ohbuchi and Professor Masashi Kaneda
of Chuo University, and Professor Yoshikuni Ishi of Josai University who
gave valuable comments to the author’s study of the statistical analysis of
regional structure of population and encourage the author in his study; and
Professor Asao Mizuno of Chuo University, Professor Toshinobu Kato of
Asia University, Professor Hiroyuki Kanekiyo of Meiji University and Dr.
Yoshio Yoshida of Asahi University for their helpful discussions of the
problems in the field of demography.

Incidentally, some of the calculations of the analysis performed by the
author were done at the Computer Center, the University of Tokyo and the
Information Science Research Center, Aoyama Gakuin University. The
author indebted to Mr. Masanori Miyata and Mr. Shigeru Hongo, asistants

of Aoyama Gakuin University, and Mr. Ryuichi Nakamura who was a
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This author is also very grateful to Mr. Yuzo Kambe, the director of
Taimeido Publishing Company, Tokyo for undertaking the publication of
this book and Mr. Mitsuru Ito, managing editor of the publishing company
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B1ET WEREEET A7 —DEH

#HE, BEHEROBELEENCAHLIS LT3 LA,
Y=acta Xi+a: X+ +asXs (1.1)

£ ) KREBEE Y (linear function) 1 REEEE b bz —OF%E L
1R TEOBEERTHBESPEL, 7L, YV, X1, X, - , X id, ZOBE
OHEHELNIERTHY, FZ, BERY &, OBRCL->TEFOKES R
I N TV BEDT, HERAAEH (explained variable), %7z, Xp{p=1, 2, -+ s
E)IIER Y OREIR2SFHHELTWADT, HIAEY (explaining variable) &
Wb TWw3, X5IX%7, o, a, az, , @x 1%, /3T A—4%— (parameter,
ZOEZEBRCRDBIER Ths,

oA DIR, BENRE2 bR, BERKROBRER Y 25,
Y DA OBRER X1, Xz, VX EBEE LD, B, EX Y 0BZEL
28, BHE X, X, , X DERRZERIC L > THASNE ZERRLT WS,
L b, ZORZ, ¥V OFEHER L Z->TOEEER X, (=12, k) D
1 o) (BWEE) 28 Y WL T ax(p=1,2, - LR EVRIEE RS L
Z2ZLERLTVARTHE(EB, a3 YDHoTWBEEDSH, FOMD
BRXp Ko TREBEZRIROVEIERL T2 LERLBIERTH ).

EZ5T, n¥bhbhid I L) SRBHEE THEHRKCERHEROEE
ERBALBIOTHS I, RBICIE, e, SFHRIIVEECBELD
>TWT,

Y=avtanuXs+a: X3+ as X3+
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+anXe+ azXi+anuXit -

_+_a31X3_|._ ..............................

+auXet aneXitawnXit-- (1.2)
DEIBARATRENGI b LR, 12720, ao, ape (p=1,2, k; g=
1,2, 385 X—F —Th 3, ZRIZbpLLST, k¥, ERoR1.1)
D& 5 R EHLBEERC L o THE, BEBEKROBELXRZILTZ0TH
25, 2O MY 2EOHERNERY 5 X 5 TEY, T15—
DSEEE (Taylor’s theorem) TH 3, ZOEHIC LHE, [H3HEHAETE ¥V 28,
FHHER X1, Xz, -, Xo LEBEZEBRE L > TWT, Ly, HPEAZH X,
Xa, oo, X ORBORES TN EV AR LEBIHBEE, Y L X, X,
------ , Xr £ DEENEG (EENEE) 13, R(L.DD &I REFERCL-T
RENEB) EwZBDTHS.
T4 7—-0DEEIF, EEDOL S, #HE, BFRELRQ. DO LD kli#Hk
M TTRZES LT84, FO L2 BRT2-00HRIRBRE52 2
BELEEROTHS.

B2HE BOREL IRIMOREL

I % 2 R

745 —DEHIZBVTHE, MAEPRBSEC L > TH SN 2MARER
RAEESBVwLONS, ZZTE, ZhoD/RBICOVWTEHET 3.
—fric, R A(2) BT, 2 DfER a»S at+dr KELL & &, B
f)DEDOKREE fa+dx)—fla) (=4f(a)) % x DEMDKE S
TH - 72l Af (a)/dx ORBRE (4r 2 0185 dr ¥ L2 EDOfE—C
Drx, 4f(a) iz df(a) L2 ) kx=a BT 2BE f(x) DA FEEDH



