Application of Econometric methods to
Socio-econometric models of Small regions

Makoto Yamaguchi

Abstract

It is long time that the macro econometric model has come to be used
for a socio-economic policy of every country in the world and also in Japan.
On the other hand, the example of using a regional econometric model for
the city planning of the small town is few. It is an immediate reason to take
expenses and time for development and maintenance. Among them, the
application of an econometric model to the ten-year plan of Mitaka city is
an excellent example with a long history. Until now, the econometric model
was used five times in long-term city planning to calculate the basic trend

.of Mitaka city, which is located in the western suburb of the Tokyo Central
Business District (CBD).

The main purpose of using an econometric model was to calculate the
future trends of basic variables: demography, land price, various urban land
uses, industrial outputs, tax revenue, and public expenditure in a consistent
manner. So in the course of policy making study, the figures predicted by the
model were discussed in an interdisciplinary group and were incorporated as
a part of the integrated report to the city authority.

In this paper, I want to consider the application of the econometric
analysis in the future to the small-regional social model by taking a general
view of the development of the Mitaka model for 40 years, and examining
the feature of the model. Here, I will do empirical consideration concerning
the population decision structural equations included in the population
blocks of 1V, V, and VI models which I constructed.
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VI : In(NB/NR_,) =—.94089 +7.7346 % (Y/NR) ,—3.912D—03 * ((Y/NR) _, *T)

<—4.490> <3.532> <—3.584>
+1.49932 * In(NI/NR) _,—4.956D—02 * (D76 +D80+D90)
<15.786> <—2.081>

RR=0.9867 RRB=0.9847 SD=3.823D—02 DW=1.979 DF=26 MAPE=0.68
V ! In(NB/NR_,)=—1.12757+12.1789 % (Y/NR) _,—6.131D—03 * ((Y/NR) _, * T)

<—3.598> <2.590> <—2.611>
+1.44750 % In(NI/NR) _, ~5.223D—02 * (D76 +D80+D90)
<11.625> <—2.135>

RR=0.9862 RRB=0.9836 SD=3.901D—02 DW=2.047 DF=21 MAPE=0.67
IV: (NB)/(NR)_,=2.9491 ~—1.0808* (Y/NR) _,+5.475D—04 % ((Y/NR)_, *T)

<13.998> <—5.425> <5.469>
—1.484D—03 * (T) +1.350D—03 * (D73—D76—D80—D90)
<—13.971> <h.228>
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VI:In(ND/NR_,) =—5.5047 —19.1441 * (Y/NR) _,+9.681D—03 % (Y/NR) _, % T)

<—82.067> <—10.381> <10.617>
+4.768D—02 * (D78 +D85+D88—D99)
<2.308>

RR=0.9605 RRB=0.9561 SD=3.904D—02 DW=1.736 DF=27 MAPE=0.56
V :In(ND/NR_))=—5.5611 —17.7659% (Y/NR) _,+9.006D—03 * (Y/NR) L *%T)
<—65.281> <—5.963> <6.097>
+3.602D—02 % (D78 +D85+D88)
<1.533>
RR=0.9471 RRB=0.9399 SD=3.794D—02 DW=2.071 DF=22 MAPE=0.55
IV : (ND)/(NR) _,=.16787 —.22839* (Y/NR)_,+1.154D—04 % ((Y/NR)_,*T)
<4.263><—6.276> <6.314>
—8.280D—05 * (T) +2.992D—04 * (—D77+D85—D86—D87)
<—4.168> <6.516>
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RR=0.9759 RRB=0.9695 SD=8.835D—05 DW=2.216 DF=15 RRP=0.9608
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VI : In(NI/NR_,)=—1.32623 —5.323D—02 * (PLS) _;+1.35348 * ((Y/NR)/(YT/NT)) _,

<—4.388> <—-2.979> <5.232>
+5.864D—04 * (LR) -,—1.3128260 % (YYT/YT) _,
<1.308> <—3.915>
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cEEERZ, SEHRAE (NL/NR.) LHRAOEA LT TCARORHEFEEZFHAL 7-AT
b3, VOREHH I ZEoFEREFHEIRFORESHANIIREETNTO RO T, BE
EEEERICHHANEH Y, WOrEFEICA-TW (PLNIR=ED AMEHM, WTIZH
g (FHH), SE3E - BU/NGERAEREN).

VI : In(NO/NR_,) =—1.37653+.334918 * In (NI/NR_,) +1.295D—05 * (X ~'(NI-NO))

<—5.494> <2.774> <6.528>



+.11581 * ((PL/PL_,)/(PLK/PLK_,)) +.064489 * (D79—D91 —D92—D99)
<3.885> <3.917>

RR=0.9740 RRB=0.9700 SD=.03059908 DW=1.012 DF=26 MAPE=1.08
V 2 In(NO/NR_,) =—1.05562 +.483270 % In(NI/NR_,) +9.934D—06 * (= "' (NI—NO))

<—4.290> <4.056> <4.762>
+8.958D —02 % ((PL/PL_,)/(PLK/PLK_,)) +5.279D—02 * (D79)
<3.349> <1.890>

RR=0.97569 RRB=0.9713 SD=2.714D—02 DW=1.529 DF=21 MAPE=0.94
IV: (NO)/(NR)_,=.22458 +2.265D—03 * (PLN)_,—2.606D—04 * (WT) _,

<32.031><1.316> <—5.906>
—9.334D—04 * ((SM+SS)/(EM+ES)) _,+7.562D—03 * (D78 +D79)
<—2.684> <2.813>

RR=0.9774 RRB=0.9714 SD=3.067D—03 DW=1.630 DF=15 RRP =0.9632
ERAOER R (NR) 13,
(NR) = (NR) _, + (NI—NO) + (NB—ND) + (NE)
D&Y, AHMEICHMIERY (HWEKA F REEH, NB—ND) & #ittam HaMAAOY
A4 F AEFHEAL, NI-NO) t AOZEHRE%E (NE) 2MATEEING, MERN L Mkt
SILEFEMIHEDFE U & 9 10D L TO TR D Ao Tk, B : L THLBE)
BEDHD LT BB TEF 7S A E>TR S,

(5) HHTHFEREEE (NF : #3F)

BRI, AOSH7% R (NF/NR: ##R) o cEbr Rt L, VORSET
BZIZALFLYF (T) OHADKRE I THLOB L IIT, FL v FEL kdrhd oLz 4
DTHHAT 2 EWHRED T8, FU 7AEMEZV, VITIE, RAUETOHERZEB2
T ESHIRTc, RTIHER, AEEOREERTH 2 ZBRIIREESA DN, WAE (B
FHEHSMEHS = 7), BBE2RTILAL LY FOHHAT 2RISR TCOREBTRZYTH 5, B
EHRIT, FLBBPADORM L HIHEH - BRI Z THEH 7 ) OFERIWAERICH
5ILRRLTVS, BMERSHFOMMbLEA TS, VEVITORBEFROREILEE
DD SVIOHFHAE S HT W3, | |

VI : (NF/NR) =—3.4735 +.466857 % (NF/NR) _,+2.416D—02 % (NJA/NR_,)

<—4.580> <4.144> <3.302>
+.11229 % (NI/NR_,) +1.850D—03 * (T)
<3.376> <4.585>

RR=0.9991 RRB=0.9990 SD=9.915D—04 DW=1.85]1 DF=26 MAPE=0.16
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V o (NF/NR)=-3.9341 +.367123 % (NF/NR) ,+3.146D—02* (NJA/NR_,)

<—4.453> <2.465> <2.828>
+.102858 % (NI/NR_,) +2.101D—03 * (T)
<2.640> <4.444>

RR=0.9985 RRB=0.9983 SD=1.047D—03 DW=1.807 DF=21 MAPE=0.17
IV: (NF/NR)=—5.2639 +2.847D—03 * (T) +.049665 * (NJA)/(NR) _,
<—52.966> <54.790> <4.989>
RR=0.9967 RRB=0.9964 SD=1.074D—03 DW=1.701 DF=17 RRP=0.9959

©6) 14BUTAORES (EPAD, NRIA)

EAHANA, FEFBRAD, SBMADOEBEBRIAOORENIIBVETLVLSDRATH S,
FEPAOLEBAOZHEZEL, AEEHRADRZERRL LTI FE -T2,

DIALEE DA SREEITIZ R E R EHM WD, VEVIRRUSETHET 3 2 & stk
oo THOELANORSGHOBERZR VML ML F (HEEHE) LA (NI-NO)
THHAL -, MBRAOBEOEA LT DR EBEADELEEFEAOBOL NV E2ETERTHS, 5
M7 RIHEOREX, RBEOREZIDPSBA VN7 POKREIVHEHEINETH L, SEHEHD
RE X LSHMBAREDE L, BEOTMAANOICED ZEP AN = 7 OMAHEEZRL T
Wwa,

Vi (NR14—NB) = 1466.516-+.89221 * (NR14) _, +3.781D—02% (£ ~' (NI-NO)) +.29233 % (NI-NO)

<1.668> <37.663> <2.495> <4.012>
RR=0.9976 RRB=0.9973 SD=286.79924 DW=1.246 DF=27 MAPE=0.78
V : (NR14—NB)=946.627 +.90413 % (NR14) _,+3.242D—02% (£ "' (NI-NO)) +.23026 * (NI—NO)
<0.959> <34.629> <1.985> <2.502>
RR=0.9969 RRB=0.9965 SD=301.49359 DW=1.385 DF=22 MAPE=0.83

(7) 65mELLEANBER (FEAL, NR65: A)

HERAAOBEEIER, VTRVWAWALERZIZEALHEETZHOBERZEAT S Z L5H
ki, REENVBERTHIEETHL VL LT, MEEEEE SM/EM: M/ A), —
A%7 DB (Y/NR: BHM/AN), EEEEL NVOBEYE - A/ G BREEEE»HBAD
TH-7bD ((EM+ES) /NT: A/ TAN), BEELZRAONYA FATHE, flEEL2E
TEEREEREEE - A D (NJA/NR) 2375 ZATHE, LY FLERILOETZRLTTS
ATHEETH 7, UKL TVITRE, FHHAZRICEZ FEOMLERS LB TE
Hicko?, #B, —HEoHEANDOEZ A2 AN, SHORKADIFEEREZMZ b D
6 BRSO % 51\ 7o B EmMELC S LU GESIRIL 2 RS & gL <V (Y/NR: H
JE/N) THBAT A RERALL,



VI : (NR65+ND—NR65_,) =464.3633+4.574D—02 * (NR65) _, +164.1417 * (Y/NR) _,
<5.631> <9.249> <2.210>
RR=0.9425 RRB=0.9384 SD=81.130460 DW=1.795 DF=28 MAPE=4.26
V : (NR65) =—1086940.6 —25.794 * (SM/EM) _,~772.57 * (Y/NR) _, —1304.16 * ((EM+ES)/NT) _,

<—38.446> <—1.977> <—1.884> <—2.627>
—.11755% (NR—NR65) _; +5577.2 % (NJA/NR_,) +563.92 % (T)
<—17.830> <1.981> <38.812>

RR=0.9993 RRB=0.9991 SD=139.69099 DW=1.912 DF=19 MAPE=0.80
EPESERAITIERR (156—643& A1 : A, NRAD) i3,
(NRAD) = (NR) — (NR65) — (NR14)
TEHRINS,

(8) NEAFFREHEIK (FPOP: A)

BEAMICE3RE bHERTH S, VEVITHAL ZARNE— A4 ) KE (Y/NR: BA
M/ N) ZEZEEEHL )L, AIERERZSHEGIORBER L R, BHHEoHEE
RABALZ I ZLbTES, VEIHFEHOAERFL VL Ly FTABRAS @B oM %
AL, VEVITERHE L fEOREIZZ NI EED R VD, VITIXI0EREED S DR
OEFHERZ KL T, BEEEHICNT BB /NS kot

FRAO (NR) HHEASSRERZMZ 2 L, EREREOHEFEAOLRAUHRICR S,

VI : (FPOP) = —280.365+.89432 * (FPOP) _,+289.87 * (Y/NR) _,

<—3.052> <20.825> <3.617>
RR=0.9874 RRB=0.9865 SD=85.904400 DW=2.561 DF=28 MAPE=23.58
V : (FPOP) = —324.20 +.82398* (FPOP) _,+398.01 * (Y/NR) _,
<—3.687><13.978> <4.216>
RR=0.9845 RRB=0.9832 SD=78.995285 DW=2.864 DF=23 MAPE=3.84
IV : (FPOP) =56793.935+.03625005 * (YYT) _; —28.915591 * (T)
<2.471> <7.636> <—2.469>
RR=0.9526 RRB=0.9467 SD=83.134266 DW=2.034 DF=16 RRP=0.9395

4, BHYIC

BETHAE I N HIBE 7 VIZ3500 (L TWwEbDiIk12ELT) ZEBbn s,
2D ) LHETR 2 05R & U7/ E F AR 50187 v, EEE, BN YEOTHMRICES L
TVWELDRIFLAERVL, MELTVWALDREEEFLEITTH S, FEREFIZ, K
BROFIAFEDRRTHY, = 7uR I/ nBHRzDEILZBAELR THRBOREZ UM 2
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LTS, HERIIN L TRTILEREAT, 20 LSHBHRORERICOBAZFEES
¥TWVB, FE, MBI TR, BT LLEEELBEL LEVWHEHEHET LY I 2L —YarvE
FNNOMEBEDSHEETH 5, HBHEROERNL, HELDOZDIIHEIEDEABRRBBELZDT,
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