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Makoto Yamaguchi

ABSTRACT

The purpose of this research is to construct an econometric model that can comprehend the social-
economic effects of development planning of Tochigi Prefecture and an evalvation of regional
development plan by running simulation with the help of this model.

The model consists of 9 blocking parts (population, employment, production, citizens’ income,
expenditure, capital stocks, potential, industry and public finance), and contains 51 variables. Forty
variables are endogenous (35 estimated and S definitional equations) and 11 variables are exogenous. The
estimation period was form 1975 to 1991. The estimation methods were OLS.

The variables of population-block are natural change, moving-in and out population and general
population. Those of employment and production-block are employed persons of 3 sectors and gross
products of 3 sectors. Those of expenditure-block are private final consumption, government final
consumption and gross capital formation. Those of capital stocks-block are private and social capital
stocks. Those of potential-block are population and production. Those of industry-block are persons
engaged of manufacturing, value of manufactured goods shipments, persons engaged of wholesale-retail
trade and value of annual sales of wholesale-retail trade. Those of public finance-block are the point of
regional buildup plan. Therefore, we need to treat as endogenous variable in this analysis to find possibility
of acquisition of a source of revenue of the future urban infrastructure construction. In each model, we
treated 3 variables of local taxes, revenue and expenditure as endogenous variables.

The aim of this analysis is to make clear the influence to regional economy by the change of
transportation time, investment and land planning. And we run three simulations for 1976-1991 by

changing 3 exogenous variables.
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(~1.987) (1504)
LA$1
+1.2126211 * In (PN¥1) +.74799173 % In ( }3&111 )
(1415) (3485)

+.04020533 * (D 76~79) —.03830558 * (D81 + D82) + .07526324 * (D84~86)
(1.767) (—2.915) (7.019)

RR=10.9937 RRB=10.9896 SD=.01374688 DW =2.868 DF=9 MAPE=0.94

(82) BhEEMEEHEH EMSD
FEHBHEORBEHTH LAIIAL &, B&EEORBEYTSH 203 & MBSO EET

2k DEBA Ul

In(EM$1)=—7.7051380 * const. + 1.7481855 * In (NN $1)_,

(—6.180) (10.769)

: SM$1/EM$1
+ 11099463 * ln{ (SA$1+SWE1+SREL)/(EASL1+EWE1+ERSL) }—1
(1.207)

-.0280954 * (D 78~81)

(~2.776)
RR=0.9781 RRB=0.9727 SD=.01162550 DW =1.888 DF=12 MAPE=0.15

(33) TR MBERRNE (SM$ 1)

WARRAREEOEEERICL O i SN RROUWEHER L T 5, MWEEMELAHLE
RAMy VREEBERETS, 27 - 575 ABIOEERBECERE Ulc, TEMRXERE bEREE
RO1DEEZ, BHEHEUTHOTNS, £/, 2L UTHREE, S OHBERTERERT ¥
v VEBIAZERE UTMA oo JHIREREREGIC X 5 LS oL > BEE, B#=RO

LR, EEBOHRERL TS,

SM$1\ , ‘ (K2$1_, %* ROU+KI$1 )
1n( =~ 1.0707004 % const. + 60505642 * 1n{ 61 }

EM$1
(—1.407) (6.649)




IM$1._, )

+ 23142853 % 1n (PY¥1) +.22499730 % 1n(_ﬁ\4$T

(1.787) (1.326)

—.04923431 % (D 76~79) +.02288053 * (D86~89)
(—4.476) (2.204)

RR=0.9974 RRB=0.9961 SD=.01086057 DW =2880 DF=10 MAPE=021

(84) HIFEEMAEEMEIY EWSD
SHB R ORBERTH BHIPAD &, HIZEEORIR - BODIRILE 2 3 Rl DENsEsE Rz #RI
F O L7,
In(EW $ 1) = —7.4819647 % const. + 11741111 % In (NN$1)_, + 44918101 * In(SW$1),
(-1.365) (1.366) (2.523)

+.03420304 * (D 76) —.05009007 * (D83~86)
(1.975) (—5.820)

RR=0.9909 RRB=09876 SD=.01462965 DW =2.061 DF =11 MAPE=10.26

(35) ENsEEMRFEARRERL (SWE D)

Ere A M L AN EEDORBRORERH TS 5/Ek DFER TR U, &/, £&
UCRERD S OMEERTHERT V¥ v VERBEERIIMA foo BRI X 350
ZAk, Wk AT LAOWBEFIC L EBESY, REHOPHREE LTS,

In (SW$1)= —8.3591868 * const. +.68658067 * In(EW $1)+.91733082 * In (PY¥1)
(~2.794) (1.391) (2.158)

+.43988104 % In(LS$ 1),
(1.889)

RR=0.9840 RRB=09799 SD =.03860257 DW =0.532 DF =12 MAPE=0.37

(86) /NEEMEBRHEI (ER$1)
FEHHBEORBEMTHARAD L, BLEEORBEYHTH 5/\5e LMESE L AR
iz k D E;éﬁg L7z,

In(ER$1) = - 7.7967657 % const, +1.6547354 % In NN $ 1),
(-3.834) (6.022)
, SR$1/ER$1
+.15046915 ln{ GA$1+SM$1+SWS1)/(EASLI+EMSI+EWS1) L

(1422)



WA MG B £ 7V O

+.0196992 * (D81 + D82) — .02388780 * (D84~86) +.024331563 * (D88 + D89)
(3.144) (—5.235) (3.943)

RR=0.9907 RRB=0.8861 SD=6453D-03 DW=2650 DF=10 MAPE=0.08

37y /NFEERFHBAR (SR $ 1)

INFEEMEEEEARR by J ORBERTH 2/NRERDBEEICE DHA Lz, 2L UTE
EEN S DHEERTIRART ¥ v VEBPERITMA 12, BEEMEMIC X 55 M0Z&1L, 7
EHADT 7 AWEFIC L HHEW, BETHOMRERL T 5,

In(SR$1)=~9.0573642 % const, +.43005573 * In (ER$ 1)+ .41874592 % In (LS$ 1),
(-13.731) (1451) (3.914)

+1.0806026 * In (PD¥1) —.05835273 * (D88~90)
(9.871) (—3.752)

RR =0,9962 RRB=0.9948 SD=.01421157 DW=1.684 DF=11 MAPE=0.14

BT Ty 7)
(38) BUNAABE (TASL)

BHROMRE LT, BREED SUHEERTH oF], BHER, B5|HE BEEIERTH 25
REEEEZEDH TS (Erk4EE), FUERNWERIEOD, RN CRERBICHIET 28
WA D L CHEBITHIG T 2 RABEEZHHZHE UTHO ., ABEBEEOBINE, Kitd
BNEAEDTFEFICL LD TH S0, B U7eBHCHE L TR,

In(TA$1)=~ 22016367 % const. + 24583758 * In (NN $1) +.99818705 5 In(YY $1)
(~3.626) (2.350) (5.154)

RR=10.9933 RRB=0.9922 SD=.02750537 DW=1751 DF=13 MAPE=041

(39) AR (RE$1)

BB OmAZ ANOLTE DR - 7 EPid A &, gilORB 2R RATHE L, 22T,
ABHTE D k- 7 EPRRERER, PRBIFN SN Sh A EER P Z N, EESZHS
HFeRIREEHTH S, EATEIRRERTEHTSH 5,

NN$§1
NN48

(RE$1-TA$1)= 10253148 % const.  +.01771567 s ( * YY48)

(3.612) (3.198)

-1

+.43632509 % (RE$1—-TA$1)_,—28.076309 x (D76)— 29.231391 % (D84)
(2.778) (—2.250) (-2.882)

RR=0.9557 RRB=0.9397 SD=96820281 DW=1867 DF=11 MAPE=192




(40) ARH%ERI%E (GES$ 1)

RS HAEBBRUB I A & AR VR Uice TEROBSECHBIOZILIIRECERENE HO
TH B, TNODOHAIC L BEHNBMERER > TS LTRIKEIAEMICE ORI HGdD
AOT, I TRIBABKICI SEMERZ LD & Ui

(GE$1) == 58776939 * const. +.99509434  (RE$1)
(—2.260) (180.677)

RR =0.9996 RRB=0.9995 SD=18044276 DW =1.033 DF =14 MAPE=0.31

3. Ty AFINTRMEE

FAREEFVOHEE/BRIR, RHOLE, HiRERSERE UERBRZY Th 5 &l
Ahbd, TITH, 2EOESMUEHETA7OIT -7 74 7T A MORERIT OV THRIC
WD, F-1137 7 1 FIVF A MEROHBBER & EIHOTAERONFHEE LOIRIERTH Y,
F-2FBERMAONERF VY v VEHAERLS TRTOREZEDT 7 4 TV T A MERZBEH LI
LEDTH B,

LikEH AL, FHBIRE0.99 L L TRz R 3 %6 R 278 (RFHO 73%) NEEN
B, HEBIRE0.95 L) b, TPHHaXT IR 3% R T 34 B (92%) TH B, ZOHEFICNE 57
WA SR AL, EIFERIGEE 8 1RERARED 3B TH S, RARERERL L, 10
BAZ BDNE | IREEEEMAT, MCIIEFERGEED 73%, HSRBADOD 6.5 %A T
Hb, PRI U TEEMEEDHEEZ R T 272D DORK 3 HEDERERTIT 10 % EHBA 5L
3754, Abw ZEHIZTNTL 3= I VLTI - T3S,

LEHDO VY RIS 7LD FL—2Th, BB REOUESEFREHRE L TNE I L0
SNTHY, REFVEHARERESREMEDHT & FRICTAILENZR > TS LHl Ui,

E-1 HAREBEFINT 74 FIF R MEROMBIER

MAPE *2)
1 %Ki 1~3% 3~5% 5~10% | 10%LlE | & F#t
THEAREL * 1)
1.000~0.990 16 11 0 0 0 27
0.990~0.950 2 1 0 0 8
0.950~0.900 0 1 0 0 0 1
0.900~0.800 0 0 0 0 0
0.800 s 0 1 0 0 0 1
L 18 18 1 0 0 37




W ARIRHIRE T BRI & 7 VO 1SR

R-2 HAREEFNT 74 FIT R bORKEOENFE

% M & HHBE{%EL IMAPE % | BokiEssR +3) | BESAEOBEER (%) *4) |Bpmirmss
*1) *2) | ) NIERRE] 1989 1990 1991 *5)

A ] 0.999 | 0.259 | —0.459 (1986)| —0.176 | —0.136 | —0.038 | —0.748

# & % A A [ 09687 | 2057 6.132 (1988)| 5378 | —1.188 | —1.746 | —0.947
* & W Ol A | 0784 | 2017 | —-6.529 (1991)| —1.566 | —2319 | —6.529 | - 2.861
Jiox H # 0.996 | 0650 |- 1.793 (1991)| 0.293 | —1.020 | — 1.793 | — 10.546

it % % o E| 0991 | 0710 |- 1.625 (1989)| ~1.625 | —1.285 0.744 7.367
w1 RBEEGEE K 098 | 2512 | -5.125 (1980) | —4.582 | —2.301 2.863 2,712
B2 REEERMEE K 0995 | 0670 | —2056 (1983)| ~1.110 | —0.874 1,008 4.012
03 REEEGEEH M 0997 | 0703 | — 1.947 (1983)| —1.386 | — 1.406 0.129 0.644
® O™ % 4 B! 0999 | 0884 | —-2103 (1979)| 0.174 0.051 1.599 | 111.250
% 1 OB ¥ M B % 0930 | 2860 | 11.248 (1982)| —3.490 | —1.819 1.270 2.322
2 OB ¥ K O ¥ 0999 | 0998 | —2418 (1979)| —~0536 | —0.304 1.070 35.868
3 OB ¥ A4 B OB 0997 | 1794 | —5279 (1978)| 0.684 0.462 1.763 63.782
BB OB K B X B 0998 | 0927 | —2197 (1987)] —1.489 | —0.831 0.719 21477
BN R BN E X M 098 | 1613 | —7075 (1981)] —0.071 | ~0.625 1.032 4,927
B A %R HIE RN 0997 | 2492 7.936 (1982) | 0.948 1.160 | —0.488 | —6.983
E M # = # &| 0988 | 2222 7.098 (1988)| 3544 | —3.178 | —2.408 | —8.866
EEfAogEagsz by 2| 1000 | 0772 | -1.951 (1976)| 0.107 | —0.310 | —0.056 | —7.148
wIRERSEgEAR Y 2| 0999 | 1091 2.263 (1977)| —0.448 | —0.264 | —~0.379 | —8.176
HWoOmBERIMNEEA Ay 2| 0999 | 0.898 2476 (1981)| —0.833 | —0.656 0.014 0.843
WIRBEMMNEGRA Ly 2| 0999 | 1.984 |—5.010 (1978) 1.760 0.152 0.004 0.184
BEfETEERR My 7| 0996 | 1141 2.468 (1989) | 2.468 0.979 | —0.499 | — 26.750
&8 &K X by 2| 0999 | 0546 1.283 (1982)| 0.866 0422 | —0.012 | —0.376
EEREEEA Ry 2| 1000 | 0941 2.363 (1981)| 0.000 0.030 0.000 | - 0.000
BEEEEANR My 2] 0999 | 1.257 3434 (1989)| 3.434 1612 | —0.007 | - 0.047
BHKEBARR P v 2| 1000 | 0684 |- 1706 (1979)| 0997 0445 | —0054 | —0.331
=3 = B Bl 0998 | 1.137 | —3546 (1979) 0.130 | —1.053 2.194 | 117.0861
B om % #F | 0986 | 2506 | —5.084 (1980) | —4.594 | —2.311 2.858 2.665
B ¥ 3 &£ E #| 0982 | 0.89% 2,096 (1982)| —1.379 | —1.275 0.704 2,045
B % OB ¥ F | 0987 | 0949 | —2645 (1985)| 0602 | —0.874 | —1.044 | —2.702
T o o#8 5 W % %] 0999 | 0935 |-2.102 (1980) 1.276 | —0521 | —0.245 | — 19,409
B OE ¥ Ot ¥ OE | 0997 | 0923 |—-2233 (1986)| —0.791 | —0600 | —0210 | -0.118
B 5% ¥ B 5 #H| 099 | 3.002 7.280 (1979)| 0.837 3.921 3.636 | 148422
AN oFE O ¥ F | 0994 | 0587 | —1.308 (1986)| —0.112 | —1.223 0.461 0.482
N % OBR & HE| 0998 | 1.022 | —2315 (1986) | —0.095 | —1.298 1.346 27.875
B (F) 0.997 | 1.963 | —3.536 (1988) | —1.367 | ~2.275 | —0.486 | — 1.144

% A ® #] 0995 | 1440 | —3.420 (1978)| 1.439 | —0586 | —2.217 | — 13.957
% H ® #H| 0996 | 1.394 |-3.337 (1978)| 1.785 | —0.166 | —2.052 | — 12.708

* 1) HBIREE, 774007 2 ONEEEREOBIAEDOHBIRE TS 5,

% 2)

MAPE = - £ |ias

MAPE (E#fitisiz®) 13, UToRicd s,

n: ¥ v 7rE

*3) BARBRERIE, 7745072 MEMBOBABEEREZOERERLIZBDTH B,
¥ 4) RRIMEORERIL, BIHMORKETS 5 1989~1991 FIL D W TOBRELL F LD bDTH 5,

*5) RCEBOMEN, 1991EDRETH 5,

&) ADORHEZ, BHABAOTREEEERIOSRDONLAOTT-> T3,

4, WHiY I 2l —va VR

ETINVNERRT B AR O AZEMENERED A /37 MIBLTED LI ITHER LERT S
N RRD B & & BIT, BHETIVHLE LB E R D EENEEBIOHE TS 50 ERET L, &
D& I REDEESNTEDITE L TOENERRT B 7HDITN S OODOAEY I 2 -V 3




VEEM U, THOARTAIBRNT I EITLY, ETNMIEXAREERLIELI LI
THEEPHEARHTE, HHOBBREOSEER &35 NSMIBOFMMENTEE S T L1775 5,

ZITE, 3T —ADA VY MY a b=y g VIEDWTORBETI. D RIRIERUERSR,

2) A EWEEE, 3) TERAMEMEAMRIIONTD 3y —ATH b, HMRIIEREITEIT S
BN Gt A4 FNF A ME) AXELBEENTHSEEAD, HEFH RNRLRE BRH
BOAERITONTE & BT,

(r—=x1

BARBR TSR FSaLREBHEESI L ) ERREH T 5h, 4% SIEREHE
BN EAE VRFIEOZEICH T AW ROTBREETH 5. 77— X HIREFIVARERITDR
o CREEAREMIC L AR EIET S L ENARETHEDDONET X M EFHRL LD THH %,
HE I, VIalb—ya VERIRO 3R GFAK BB, KD RIFHEEEE 20 %658/ L TT -
7o 20 %\ RERD KA R DS IS IERAR TdH B o

EEREOMIHE & OREV O I HRE O, BEAD, BEERE BIC4F TTFAOREMCE > 72, R
AR, ELRFFEIL 5.8 %A 1, HEEMELIRAE L, HARESHEEBICHAAThIIGEICE
KBEEZBIELTED, ZOEFNTI, RFHEEEEHDENBEYIC BRSNS ST
EBHIER LT -7

%R-3 ¥—R1OVIal—a VERHEE (ADRTA, £ERIOREM

TrAFNFAME| Yialb—va Vil BALEEREI R (%)
WHEAD 1951.469 1998.927 47.458 2432
W E R 997.359 1044.569 47.210 4.733
PR RE 7068.225 7478.495 410.271 5.804
HER & 5451491 5768.126 316.636 5.808

(r—22)

BRI P AR T MM OB O ARSI B 1) B B G ORFHR W4 57
DOV I alb—YarThb, V3Ialb—Ya VHHbOARELEICERED 20 %0247 54 %
EEA LT,

KEFHE AR BT, ALREEOEMIRBUERNOH T DEDROEENS L, BELFE
5 O3 AHHBICAR A FHOLENL VO T, BEBCEMIIIEEEIIRNIICWEE L 6N S,
SEDY I ab—Y a3 yTHREOEENREEOMIIKESL -1, EFVOHEE bAKKRER
HEAERZ by 7 OMADRO A% U TROVERFICHEEHZ L LI WR>TNBDT, £
OB TIHELBERTH 5,

— 30 —



WE AR IR AR5 & 7 O

F-4 F—R2OVIal—Ya VBEREE (ADRTA, 4ER 106&M)
TrAFNFRIE | Yiab—va Vil BRI R (%)
WEAND 1951.469 1956.982 5513 0.283
mEER 997.359 1002.062 4702 0471
IRPALEEE 7068.225 7478.495 44,930 0.636
BEEW® 5451.491 5768.126 34,675 0.636

(r—23)

WARBETRT 7 ) R ZAMHESOWNEME UT, $h, MAOTERBHREARD, LENMED
KB TEBREEZRT U T 5, FERIGICS TERMBMOBMIMIENGESNTEY, €
FNORGERS U TE BEND D, HETIE, WIHHET A ME#ERT 197640 TERHID 10%
M7 5T (341ha) ZEIITMA 7,

WARBOE 2 REEAERIIENBEED OBBETH LN, 52 REEDOMING 12 R
INBHERTHLEEZHI L HTE S,

£-5 F—R3IOVIal—a VERYME (ADOETA, AER10EH)

TrAFVFAME | viab—va vl AR HINER (%)
HHEAD 1951.469 1993.314 41.845 2.144
¥ EH 997.359 1026.856 29,497 2.958
IR PR EE 7068.225 7422057 353.833 5.006
HEEREB 5451.491 5724.569 273.078 5.009
5. BbhHiC

NTNVOREE & Bickk 2 WEENEEL L, 4BROBEAREOITHNRBHIZ > Tnb, &
£ (1996) FiRkoRAMAME, Ba¥oREl, BXEEOBNE SHlgE 28 2 BREOE/LT
BROEMEEO RE LS8 UORRIZIE - T 5,

NEFR SRR T N T IC K AMIREE BRI, #4970 b ROMSRFIEZ I NE
T5HI &L, MORES BARE OS2 SEICE O CTHERPEE 2 T E LRITTNE, H518
EBENRITERNEDIEEZBRILA D,

UL, BIRTIRHIBOBEETSITRE Uk B CEEPHEEIIR L, WMEEREDLNSHE
TUTOL BENEE » T B, AFFER, £h 5604 ANER S BHEOBUE - FrHEEICEIT
LI2HDHDTH 5,

SHOBERRORICEHEIN S,

1) EFVOPHAOXSEIEHEE, HE,
2) JLBIREBEEORFRICR Ao 2R BE KR 7V E0HE,




3) HHE & OIEFIRERE T 5 BREE MR M ER 1
4) HAREZRHIESE Ui/ N & € 7 VIC & S MBI
5) BT EEE BRI TR S EEHEE T TV OB,

(Rt ]

AT, () &b SRATIEHE, ) 54 7 v 7 COREHFETH S MLBERABHEIC LS
SRR OEBFEE] O—IE2RLLTWH5,
BABTORKERCHT UCTHNCZ SICEH UE T, Fri, MHOEAERRRES ATy
JORNBERBEAREBICETNTE > THHEHITRDO, ZOWENELE DB ZADIEN
WEBEIANKTHBEEZTHOET, LWER, TOMNIKHET 2T NCOMBIIER IR
T5HDTY,
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