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K1 AR (ET~4F—)
(a)
log—HA%H(EA) |  loghFAz{EM) logFFIZF(RA) logAEM{EA) | logEMR{EM)
Estimate tvalue |Estimate tvalue |Estimate t value |Estimate tvalue |Estimate t value
(Intercept) 0.107 == 2,487 | 0.055 1.835 | -0.022 -0.839 | 0.084 1.432 0.113 = 1.859
diff(sales) 0.414 == 6,617 0.357 == 4,996 0.168 ==+ 4,844 0.630 === 6,134 0.344 == 6,595
diff(rate) 0.022 == 4,027 0.011 == 2.385 0.013 =+ 5,619 0.040 ==+ 5,659 0.023 #x+ 5,998
diff(pop) 9.453 == 2,693 3.053 1.373 7.836 =xx  9.734 | 11.379 == 2.867 5.623 === 2.862
diff(em1) -0.024 -0.971 | 0.049 = 1.730 | -0.016 -1.448 | 0.062 1.440 0.035 1.485
lag(ERR} -0.003 == -2.362 | -0.002 -1.483 0.001 0.917 | -0.003 -1.381 | -0.008 = -1.841
D-W Statistic 0.01 0.022 0.014 0.023 0.022
logR+MA({EM) log+FIEA) log B (EMA) log—F(@M)
Estimate t value |Estimate tvalue |Estimate tvalue |Estimate t value
(Intercept) -0.063 -1.30 0.034 1.118 0.004 0.477 0.068 === 3,907
diff(sales) 0.260 === 8,826 | 0.220 *= 6,327 0.159 #+ 4,964 0.092 ==+  2.891
diff(rate) 0.016 == 3,991 0.015 === 4,695 0.013 ==+ 5,957 0.006 == 2,248
diff(pop) 9.696 == 7186 6.053 #x 4,940 5111 ##¢ 5,466 5321 =+ 5,826
difflem1) -0.010 -0.999 | 0.012 1.213 0.002 0.194 0.026 === 3,500
lag(ERR) 0.008 1.322 | -0.005 -1.125 | -0.001 -0.548 | -0.011 === -3.956
D-W Statistic 0.014 0.020 0.023 0.021
wex; 1%, #2:5%, =:10%
(b)
log—HA%H{EA) log A FA% M) logFAE{EA) logZEAERA) logEA{EA)
Estimate tvalue |Estimate tvalue |Estimate t value Estimate tvalue |Estimate t value
(Intercept) 0.118 =+ 3,409 0.033 1.099 -0.009 -0.415 0.065 1.390 0.095 #= 2.001
diff(sales) 0.409 #22  4.745 0.392 == 3,985 0166 =*x 3.360 0.705 == 4,619 0.391 ==+ 4,821
diff(rate) 0.022 s+  3.363 0.013 *= 2.375 0.013 == 4.699 0.044 === 4,929 0.025 ##* 5,465
diff(pop) 9.364 == 2.514 2.463 0.907 T.793 =% 6.774 9.756 == 2.021 4,623 * 1.885
diffiem2) -0.032 -0.761 0.078 1.610 -0.021 -0.938 0115 1.450 0.066 1.512
lag(ERR) -0.003 s+ -3.236 | -0.001 -1.051 0.001 0.505 -0.003 -1.334 | -0.007 #* -1.979
D-W Statistic 0.012 0.020 0.014 0.023 0.023
logE-+FAER) log+M(EM) logEF({EMA) log—F ({&F)
Estimate tvalue |Estimate tvalue [Estimate t value Estimate t value
(Intercept) -0.060 -1.259 0.039 1.391 0.004 0.561 0.076 === 4,778
diff(sales) 0.261 =+ 5147 0.240 #==  4.864 0,167 =+ 3.860 0.124 === 2,959
diff(rate) 0.016 == 3,476 0.016 == 4 288 0.013 == 5.056 0.007 == 2470
diff(pop) 9.504 =+ 5261 5.547 ==  3.551 5.036 =+ 4.318 4511 =+ 3.936
diffiem2) -0.010 -0.388 0.027 1.199 0.004 0.215 0.063 =xx 3251
lag(ERR) 0.007 1.281 -0.006 -1.408 | -0.001 -0.651 -0.012 #2+  -4.866
D-W Statistic 0.014 0.021 0.023 0.023
ek 1%, #x:5%, *:10%
PRBFHBETHLHMHERTH 5,
%2 (a) ZBIFZRALNDOREIZOVTIRWTNO@ERIIBWTHMAMICHELEREE

IS
Joh
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TWwb, LALess, EHEMIIOVTRATHRETHEZERERICBVWTEDOfEE &
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K2 GFRER (ZLIy MA—F)
(a)
log—AM#H (@A) log R FA% (M) logFr% (M) logHEM{EMH) logEM(fEM)
Estimate t value |Estimate tvalue |Estimate tvalue [Estimate tvalue |Estimate t value
(Intercept) -0.091 =+ -5.708 0.005 0.121 -0.046 * -1.832 | -0.163 =+ -4.498 | -0.108 == -2.529
diff(sales) 0.186 +++ 6£.537 0.260 s+  3.795 0.163 #=*+ 4.874 0.267 =*x 4,287 0.190 *#x* 5705
diff(rate) 0.016 #+++  7.031 0.002 0.394 0.032 #=+ 11,169 | 0.049 =+ 6,592 0.036 #++  6.173
diff(pop) 17.599 #+ 29.337| 7.362 %+ 5718 1,724 = 2427 | 14.705 =+ 7670 | 4.072 =  2.616
difficc) 0.249 s+ 6,392 | -0.369 #==  -4.828 | 0.048 1.422 | -0.366 =+ -4,963 | -0.194 =+« -4,003
lag(ERR) 0.003 === 5894 | 0.000 -0.011 0.002 = 1.855 0.007 =+ 4.650 0.008 =+  2.576
D-W Statistic 0.020 0.025 0.028 0.030 0.028
logh+FA &M log+A(#EA) log R (EM) log—F ({8}
Estimate t value |Estimate tvalue |Estimate tvalue [Estimate t value
(Intercept) -0.039 -0.474 0.257 #+x 13,550 0.021 #+*  6£.996 0.063 =+  7.023
diff(sales) 0.257 +++ 14,860 | 0.01M 0.618 0.103 =++  8.856 0.089 #++ 5535
diffrate) 0.024 #+#+ 2,985 | -0.008 ##+ -3.623 0.012 #+x  17.647 0.007 #++  3.753
diff(pop) 6,999 =+ 2481 | 14.068 == 19,704 5751 =2+ 27255 | 5.505 =% 9.679
difficc) -0.132 #+ 2,537 | -0.113 ##= -9,491 | -0.051 #++ -5303 | -0.086 ##+ -6.755
|lag(ERR) 0.005 0.492 | -0.036 ##x -13.543 | -0.005 =+ -7.146 | -0.010 =+ -7.089
D-W Statistic 0.021 0.060 0.056 0.067
we: 1%, =:5%, #:10%
(b)
log—AA%FRM) logRFMAHEA) logFFIZF (M) logHEM{EM) logEM ({8
Estimate t value |Estimate t value |Estimate t value |Estimate t value |Estimate t value
(Intercept) -0.072 #*x  -8.698 | -0.141 #+  -4.881 | -0.106 =+ -6,166 | -0.269 =+ -12,280| -0.285 =+ -9.928
diff(sales) 0.176 +++ 4,906 | -0.058 -0.852 | -0.100 =+ -3.229 | 0.087 1.499 | -0.005 -0.134
diff(rate) -0.001 -0.123 | 0.010 1.270 0.003 0.708 0.071 =+ 7,935 0.046 =+ 8468
diff(pop) 22,258 =2+ 9438 | 9.233 ##+ 3,146 | 13.611 #8151 | 10.452 =+ 3,284 3.505 # 1.810
diff(cc2) 0.255 = 1.792 | -1.250 === -8101 | -0.588 #=x* -5,626 | -0.829 =+ -4.920 | -0.694 = -6,457
lag(ERR) 0.002 ##+  8.817 | 0.007 ##+ 5,251 0.006 =+ 6.654 0.011 ##+ 12,571 0.022 #=*+ 9,990
D-W Statistic 0.064 0.049 0.043 0.042 0.044
loga+MA{EMA) log+A{RA) logR M (BA) log—FEM)
Estimate t value |Estimate t value |Estimate t value |Estimate t value
(Intercept) -0.255 -1.360 | 0.285 #+ 25,551 0.029 =+ 9.406 0.070 #++  9.641
diff(sales) 0.232 s+ 2,721 0.106 +++ 9209 0.108 #+*+ 7.233 0.116 =+ 7176
diff(rate) 0.049 #+= 6227 | 0.014 3= 7.510 0.018 === 10114 | 0.016 =+ 6,545
diff(pop) -0.576 -0.192 5.952 s+ 9.422 3.564 =+ 5557 2.469 =+ 3.093
diff(cc2) -0.193 -0.352 | 070 #==x 6,993 | -0.054 = <1776 | -0.063 = -1.786
lag(ERR) 0.031 1.331 | -0.040 ##+ -26.055| -0.007 *++ -10.438| -0.011 *++ -10.088
D-W Statistic 0.034 0.066 0.063 0.064
e 1%, #=:5%, £:10%
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£3 HFHE QRI-F)
(a)
log—AF% (@A) log BFF#(@M) log % (@A) logHEMA(EA) logEM(fEM)
Estimate t value |Estimate tvalue |Estimate t value |Estimate tvalue |Estimate t value
(Intercept) -0.090 = -1.946 | 0.108 #++  9.375 0.015 1.521 -0.119 #+#+  -13.610 | -0.078 **++ -10.358
diff(sales) 0.348 #=#+ 3,292 | 0.845 ##* 35566 | 0.492 ##+ 32.625| 0.764 ##+ 26.750 | 0.381 #++ 20.902
diff(rate) -0.006 -0.286 | 0,022 %=+  4.553 0.020 #*+ 5,998 0.074 =+ 16,768 | 0.047 *x+ 18.811
diff(pop) 14.367 1.479 |-13.134 #=+  -5991 | -6.425 #++ -4.318 | -6.420 ##+ -2.934 | -4.170 #+* -3.410
diff(ar1) 0.003 == 4,280 0.002 =+ 12.277 0.002 #xx 13,479 0.002 =+ 14419 0.001 #x*+ 6123
lag(ERR) 0.003 #+ 2.110 | -0.005 #++ -10.224 | -0.001 * -1.891 0.005 #++ 13.982 | 0.006 *++ 10.399
D-W Statistic 0.309 0.280 0.690 0.491 0.125
logm+A(#EA) log+FM(fEM) logBA(EFA) log—F({&F)
Estimate t value |Estimate tvalue |Estimate tvalue |Estimate t value
(Intercept) =-0.110 =+ -18.285| -0.478 #=* -7.929 0.027 =+ 3.001 0.025 0.664
diff(sales) 0.426 +++ 29232 | 0.443 +=+ 10.751 0.276 +++ 0,383 0177 ##+  6.551
diff(rate) 0.037 +++ 24.745| 0.031 +++ 12.363 | 0.026 +++ 5.756 0.020 #+++  5.396
diff(pop) -3.463 =+ -3.954 4172 ==+ 3861 -1.870 -0.784 1.722 0.626
diff(ar1) 0.001 ==+ 15179 | 0.007 #=+  6.621 0.000 -0.504 | 0.000 -0.817
lag(ERR) 0.013 =+ 18,361 0.067 #++  7.95] -0.007 =+ -3.077 | -0.004 -0.679
D-W Statistic 0.403 0.396 0.127 0.105
e 1%, #:5%, £:10%
(b)
log—HF3 (#FH) log AFHZF({#R) logF % ({8/m) logREH {#EA) log &P ({#F)
Estimate tvalue [Estimate tvalue |[Estimate t value Estimate tvalue |Estimate t value
(Intercept) -0.100 = -1.910 0.1071 === 11,715 0.006 0.423 -0.125 #+= -10.807 | -0.081 #+= -12.798
diff(sales) 0.325 == 2.644 0.844 = 44.870 0.487 == 20,401 0.758 #= 23,348 0.382 w2 22,276
diff(rate) -0.002 -0.105 0.024 ==+  £.659 0.023 #ex 4.484 0.076 +++ 13,564 0.047 22 22165
diff(pop) 14.602 1.308 [-13.555 #=+ -B.046 | -6.758 #x+ -2.930 -6.678 -2.470 | -4.332 s+ -3.BB0
difflar2) 0.002 ==x 3 545 0.007 == 14218 0.001 #xx B.773 0.007 == 10.083 0.000 #x  7.547
lag(ERR) 0.003 == 2,077 | -0.004 = -12.819| 0.000 -0.644 0.005 ##+ 11.095 | 0.006 %= 12.917
D-W Statistic 0.305 0.550 0.655 0.633 0.179
logh+A({ER) log+MUEm) logRMUEM) log—F{{&F)
Estimate tvalue |[Estimate tvalue |Estimate t value Estimate t value
(Intercept) -0.117 === -13.294| -0.414 == 5377 | 0.025 #++ 2,995 0.017 0.503
diff(sales) 0.427 == 25126 | 0.397 == 8.023 0.219 #++ 0,302 0.179 === 6.534
diff(rate) 0.039 ===+ 18813 | 0.028 == 9.487 0.026 +++  5.900 0.019 #+= 5936
diff(pop) -3.657 ==+ -3.310 | 5.364 == 4542 | -1.777 -0.750 2.153 0.859
difflar2) 0.007 ==+ 11.219 0.0071 ==  4.637 0.000 -0.240 0.000 -0.637
lag(ERR) 0.014 ==+ 13.339 0.058 == 5.392 -0.007 #x+ -3.071 -0.003 -0.521
D-W Statistic 0.640 0.444 0.1 0.096

=% 1%, *%:5%, #:10%

ThOBRIZBWTIEOMEZ L), HEAHHT M s/ ERLZLbDE R -TRE, 35
2, 2L Yy b — FIZBT 2 08 diff (cc2) OFREICBI LT, M2 & NI H DA
DEWIZBVTREITIICA B ZRHERP GO N — MR ETHRICBIL7 LYy P A—FD
RFSHORBOFZRIEDEE, ZRUNOFEE o RBOF T EVTIRbAOME L 5
TWbo BAEBIEEHIZOWTIE, 3MEOMEEZ 5N, HAEMNE & AMEICBT 2 REBUIHE
WICHEETIEDEZ, $2THE, AR E—MRICBT2REEADEE & 5T,

F3EFvy VabARBEFRELT, QRI—FIIHTIERZTFZHCHRTH S, H
AHUIHZ 2020 45 1 A5 2024 4 6 HE TO 4 MM &% %, 72, K3 D (a) EQRI—FIZ
B3 2 HRAEEE, (b) ZZNPRFEHRTH 20 HHRTH %,

F 3BT B EHENORBD—TT %, ALOREBAY—TH 1%, KRR E—MEEIZBWT
MATINCHBRRERE RO Rh o2 b 0D, ThUHD B DIZOWTIIMIER R, EHEMNB
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L ORADOBREUIHMFICE R HRIEBONT MENICERE o722 N5 DREDH
L, HEBGEHOBREOHF T IIVTNOBEICBWTEDfZ, F+HEICBITE2EBAO05%R
BoresbEoz L), b 2NN S5 &0z L2 bon, Th
VSO b O3 HEm» S EN TR SN A/ 5502 L T an 2 EPHRI N, &5
12, QR I — FIZBT 2 F &% diff (qrl) B X ORFHEE diff (qr2) ORI LT, #¥%
7 b NI & — MDA OIS BV THRENNICH E R RSB O N ThooFEE
Gol2RBOFFIEINVTNDHEOfiE L 5 THEY), ThOOERFELE T A —OUFEHE/
PEBBE OIS 2 BRY S 5 & & DR S N7z, MEBIEEIZOW TR, %3 (a)
T2 5 —MRUANOREIZB T 2 RBSRETNCHERERY, LTM%, THERELM
BIZBWTHOEZ L 5 TWd, F72, £3 (b) TETHMHFEE -MNEUANOBIZIZBIT 2 /RE
AHRFHICAEZE 2D, ATHEEAHBICBWTADEZ £ 5> TWb,

RIDPOHR3EFF Yy P2 VARFFEEL —DOTOMY LIFHRETH -2, B4idF vy
VaLARFFELLT, BI~A—, VY vy MA—F, QRI—-FIIHTIEHRNEETH
PAERTH Do HERHIMNIE 2020 45 1 205 2024 4 6 HETOSA MM L %2 %0 72, K4 D (a)
EF Yy a2 VARBFERICHT 2 BRI REEE, (b) BZNRBFHTD 5 50HRT
H%o

#4 (a) T, ETHHFETIRICBT 5 HEBEGEEORE, %5 CIC—MR 2 KRR
WlZB T 2 FEESMOREK, LTME THEE-MARZERCERIIBIT2RADOMREIZDO W
TIMATNCH BRI/ L 2 LA TE, MATWICHE L & o 2R BGEHE & A TTOLRE
BIEOfiZ & ), B, ZN TR SINEHFTEEZMZLTwa, L2 L&ds, #Hat
MICHEE L o ZEBEESMORBMIEDEE & ), HEmAHET 2H 5450 RE22b0L
o TWhe WX A—ORFSFHOMREIIH L XA TR, AHE, AMKE—-MKRIZBW
THREITNICE R E Lo aho72b 0D, ZRUSNDr —RITBWTIEMEINICER L RY, Z0
a2 BRE, WFhHIEDfliz o TwWh, 2L Yy M — FORFEFEOBEICHE L
TREMAKE—MEEZBR T —ATREIMICAR LR D, TOFFIREVTRBIEOMHEEZ L 5Tw
%o QR I— FORFLHEORMCH L CEATMNEL HIROARKEMICAERL LY, ZO%F
FEWTROADEE & 5> TWwb, BEBEHEIZOWTIE, A% TH% HFMge M
BT 2 REDMAICAHEE Y, WTFhbADfEEZ L > TWwh,

F4 (b) Tid, THE:—MEZEBRL A —AZBVWTELEEMOREIIHETICHEEERD,
ZNHRVITNHIEDflZ & o> T b BEIGEHE & RATORED W oIz B v Titiat
MICHEBE L 2D, BEEBGCEORBITHEG A S Wt SN2 55 &2z L Cw b2, BAOD
ZL DT =AWV TR T 2HELMIRERELZDDE L5 TVE, Frvial A
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£4 HFRR (LF<A—+7L Ty b= F+ QRI—F)
(a)
log—AR# @A) | logBFA%H{EM) logF 3% (#F) log A EM(#F) I logEMUEM)
Estimate tvalue |Estimate tvalue |Estimate t value Estimate t value |Estimate t value
(Intercept) 0.054 1.319] 0.196 #= 3.575| 0.139 #== 2,939 0.037 0.833| 0.036 1.063
diff(sales) 0.240 1.453] 0.464 == 2.598| 0.200 1.444| 0.098 0.521] 0.009 0.109
diff(rate) 0.052 =+x 3.798| 0.043 == 2.876| 0.057 #== 4,444 0130 === 8.256| 0.069 === 9.240
diff(pon) 6.693 1.248| 1.885 0.309] 1732 0.378| 14.267 == 2.357| 9.080 === 3.508
diffem1) 0,495 =+ 14101 -0.013 0.323] 0.136 == 4.049( 0.155 == 3.672| 0.003 0.162
difficcl) 0.992 #x 2.753| 0.723 = 1.739) 0.766 == 2471 1.487 == 3.584| 0.692 #x= 3.689
difflarl) 0.000 -0.376| 0.001 0,611 0.000 0.261| -0.007 -1.052| -0.001 -1.57
lag(ERR) -0.002 -1.391] -0.008 #=*= -3.654| -0.007 == -3.028] -0.002 -0.881| -0.003 -1.073
D-W Statistic 0.553 0.673 0.681 0.288 0.201
log#+A{EM) log+F({&A) logH A (EA) log—F(fF)
Estimate t value |Estimate t value |Estimate t value Estimate t value
(Intercept) 0.093 #++ 2.727| 0.476 #x= 4.488| 0.008 0.232| 0.184 0.937
diff(sales) -0.091 =1.124| -0.295 **x -3.589| 0.012 0,113 0.038 0.568
diff(rate) 0.076 =+ 12.635| 0.053 #*= 22.259] 0.037 *x 2487 0.015 0.549
diff(pop) 10.842 #3+ 4.698| 12.058 #x= 9181 7.438 = 1.723] 4.215 0.878
diff(em1) 0.082 #»x 4.693| -0.082 # -6.650| -0.069 -1.511| -0.194 -1.715
diff{ccl) 0.963 #+* 6.405| 0.739 #= 10.559| 0.333 1.010| -0.018 -0.044
diff(ar1) -0.007 == -2.555| -0.007 **= -5.176| 0.000 -0.740(  0.000 -0.191
lag(ERR) -0.017 . -2.786| -0.067 *+= -4.495| -0.002 -0.240] -0.029 -0.935
D-W Statistic 0.314 0.263 0.154 0.147
e %, +0:5%, 0%
(b)
log— R #( 8 loo® T (8FA) log TF% (M) looEAM (B} loo BB
Estimate tvalue |Estimate tvalue |Estimate tvalue  |Estimate tvalue |Estimate tvalue
(Intercept) -0.230 ==+ -B.704| 0,193 =+  14,043| -0,054 =% -4,211 -0.331 #+=  -20.207| -0.326 == -24.550
diff(sales) 0.834 ==+ 27,180 0,837 #+* 53,369 0.572 =+ 37.478| 0.787 #x= 32.581| 0.307 == 31.636
diff(rate) 0,057 == 12,412 0,010 %= 3.515) 0.035 = 13.883| 0.105 #== 28,551 0.059 ==+  38.477
diff(pon) -13.750 ==+  -6,257| -6.581 **+  -4,864(-13,308 =+  -10.994| -24.043 #+=  -13.114|-12.159 ==+ -15.658
diff(em2) 0.598 == 21.877| -0.074 #*x 4.681 0,118 =+ B8.183 0.146 #x= 6.469| -0.008 0.814
diff(cc2) 0.857 ==x 5.442| 0.457 #xx T7.502| -0.285 ==x 5.909 1.300 #+= -12.705| -0.867 ==+ 17.897
diff(ar2) 0.007 === 6.253 0.007 #== 10.606( 0.007 ==+ 10.484 0.007 ##= 11.2971| 0.007 === 14.079
lag(ERR) 0.007 == B.523] -0.008 #*x 14.285] 0.003 =+ 3.993 0.013 #+=  19.809] 0.025 ==+  24.345
D-W Statistic 0.787 0.998 0.947 0.903 0.899
logH +F(EMA) log+F({#FH) log £F () log—F (iR}
Estimate tvalue |Estimate tvalue |Estimate tvalue  |Estimate t value
(Intercept) -0.307 =+ -5.613] 0.900 *+x 5.737| 0.146 =xx 45,4517 0.364 #=  10.463
diff(sales) 0.478 =+ 23.619| -0.215 #+ -2.5710| -0.080 =+« -14.305]  -0.190 #= -6.525
diff(rate) 0.046 =+ 19177 0.000 -0.002( 0.027 ==+ 103.102 0.000 -0.264
diff(pop) 10197 =+ -5.816| 5.121 = 5.237| -5.736 #x* -26.250| -1.529 = -2.362
diff(em2) 0.032 = 1.960| -0.311 =+  -7.245| -0,189 = -102.778| -0.326 #== -19.986
difflcc2) -0.563 ==+ -3.393| 0.564 % 9.434| -0.585 =+  -31,992| -0.307 #==  -6.818
diff(ar2) 0.0071 ==+  8.013| 0.000 -0.962| 0.000 #** 82.272| 0,000 #z= 4.674
lag(ERR} 0.037 =+ 5.513| -0.127 *++  -5.756| -0.036 =+  -46.444 -0.058 #+= -10.513
D-W Statistic 0.833 0.215 0.538 0.562

wx; 1%, =*:5%, *:10%
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METICEREL o TR Wb o0, ZRUADDDICOWTIIMEINICAERREREEL2 L
ATE2, LTS, HHE AHEE—MECBI2E T —ORKIADE Fhlsto
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x5 WM BF~A—)

o i) i i)
i A A0 WFIF— fFE R A0 L FIFE
— % 0.414 == 9453 wxx -0.024 0.022 ==z 0,409 s 9.364 &= -0.032 0.022 #ax
AT 0.357 == 3.053 0.049 * 0.011 == 0.392 = | 2,463 0.078 0.013 =
FA% 0.168 == T.836 = | -0.016 0.013 =52 066 =+ |  7.793 === | -0,021 0.013 ==
#® |5Em 0.630 =22 | 11,379 =z 0.062 0.040 s+ | i 0.705 #++ 9.756 #+ 0.115 0.044 #4x
g aA 0.344 === 5.623 *=x 0.035 0.023 === é 0.397 e 4.623 = 0.066 0.025 =
e 0.260 === 9.696 == | -0.010 0.016 === | & 0261 =+ | 9504 == | -0.010 0.016 ==
+A 0.220 s+ 6.053 #x¢ 0.012 0.015 =22 0.240 #++ | 5.547 22 0.027 0.016 #+
Eiz] 0.159 === 5111 #ee 0.002 0.013 =22 0167 #x 5.036 == 0.004 0.013 #=
—A 0.092 === 5,321 wxx 0.026 sa= 0.006 == 0,124 s 4.511 aax 0.053 w=ex 0.007 #*
£6 FOM (FLYy RH—F)
ki Eanm it e
i | AR AQ o HFE EFENRE A0 Sl h—F [Ex
—FHm 0186 s | 17.599 +ex | 0249 3% |  0.016 #2x 0176 #+ | 22.258 we+ | 0.255 * -0.001
BT 0.260 =+ T.362 # | -0.369 ==+ | 0.002 -0.058 9.233 =% | -1.250 w* 0.010
FA% 0.163 == 1.724 *= 0.048 0.032 ==+ -0.100 s2= | 13617 == | 0588 == | 0.003
*® |5Em 0.267 =2x | 14705 #+x | -0.366 2 0.049 == | iR 0.087 10,452 =ex | -0.829 w+ 0.071 2=
2 Elgl 0.190 =a= 4,072 ~0.194 ax 0.036 ®xx é -0.005 3.505 = ~0.694 wx 0.046 sax
W |a+h 0.251 s 6.999 ** -0.132 *» 0.024 == | 5 0.232 #ax -0.576 -0.193 0,049 #xs
+F3 0.om 14.068 *++ 0,113 #ex -0.008 #x= 0.106 #== 5.952 = 0.170 =% 0.014 22
Ez] 0.103 =a= 5,757 #ex -0.051 a=x 0.012 === 0.108 #== 3.564 == -0.054 = 0.018 aax
—A 0.089 =+ 5.505 ¥+ | -0.086 =+ 0.007 #++ Q116 #+= 2,469 # | -0.063 * 0.016 #+=
®7T WO QRI—T)
F; TR A0 QRI-F nFe AT AQ QRI-F BT
— AP 0.348 === | 14.367 0.003 === | -0.006 0.325 == 14.602 0.002 »ex -0.002
AT 0.845 wx= | -13,134 s 0.002 === 0.022 *xk 0.844 s== | -13,555 &= 0.007 # 0.024 ==
TFE# 0,492 #x 6,425 #% 0.002 ssx 0.020 % 0.487 ss= 6,758 #x 0.007 #*x 0.023 ssx
* |5EA 0.764 #+¢ | -6.420 +++ | 0.002 %+ | 0074 +es | ® | 0758 #++ | -6.678 = 0.000 ##+ | 0.076 *++
}; =) 0.387 === -4.170 wee 0.007 === 0.047 w=x ; 0.382 === -4.332 wex 0.000 w== 0.047 ===
W |E+E 0.426 55 | 3,463 = 0.001 ss= 0.037 *++ | & 0.427 #ss [ -3,657 == 0.007 = 0.039 »==
+F 0,443 w5+ 4,172 = 0.001 s+ 0.031 #++ 0.397 s+ 5.364 = 0.007 #+ | 0.028 s&s
EA 0.216 ++= | -1.870 0.000 0.026 #== 0.219 w= | -1.777 0.000 0.026 ==+
—M 01TT 2= 1.722 0.000 0.020 *== 01T #2e 2.153 0.000 0.019 =2+
£8 WO (BF<A—+27L Yy PA—F+QRI—F)
=M
otk S
&8 FEREERE Ad BFVR— [ILPwbA—F| QRI—F TR
iR | —Am% 0.240 6.693 0.495 #+x 0.992 ==+ | 0.000 0.052 #x=
AFMH 0.464 *« 1.885 -0.013 0.723 = 0.001 0.043 ==
% 0.200 1.732 0.136 ##+ 0.766 = 0.000 0.057 #=
AHA 0.098 14,267 == 0.155 = 1.487 ==+ | -0.001 0.130 »e=
BfA 0.009 9.080 =k 0.003 0.692 ==+ | -0.001 0.069 #u=
A+H -0.091 10.842 s+ 0.082 #++ 0.963 =+ | -0.001 #+ 0.076 #==
+H -0.295 #+x | 12,058 =+ | -0.082 #x 0.739 =+ | -0.001 ##+ | 0.053 #==
AA 0.012 T.438 = -0.069 0.333 0.000 0.037 *=
—A 0.038 4.215 -0.194 -0.018 0.000 0.015
RiEfR | A% 0.834 % | -13.750 wex 0.598 #+x | -0.857 = | 0.001 %% 0.057 #or=
AFMY 0.831 ##+ | -6.581 ==+ | -0.074 #++ 0487 =+ | 0.001 #s+ 0.010 #==
T 0.572 #6% | -13.308 wex 0.118 ##x -0.285 =k | 0.001 #ex 0.035 %o
ABEMA 0.787 #++ | -24.043 ==+ 0.146 ##+ -1.300 =+ | 0.0071 ##+ 0.105 #==
BHA 0.307 ##+ | -12.159 == | -0.008 -0.867 =+ | 0.001 ##+ | 0.059 %=
a+HE 0.478 #ex | -10.197 wex 0.032 = -0.563 = | 0.001 *xx 0.046 =
+8 -0.215 # 5.127 == -0.377 #x 0.564 =+ | 0.000 0.000
afA -0.080 »x | -5.736 =ux -0.189 = -0.585 = | 0.000 *ex 0.027 wwx
—H -0.190 #s% | -1.529 *= -0.326 #++ -0.307 =+ | 0.000 #++ | 0.000
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How Have the Advent of Cashless Payments Affected

the Demand for Currency in Japan?:
Comparison of Three Types of Cashless Payment Methods

TAKEMURA Toshihiko
KOZU Takashi

Abstract

In this study, we analyzed the impact of three types of cashless payment instruments
(e-money, credit cards and QR codes) on the demand for currency (the amount of currency
in circulation) in response to the sequential development and release of data on cashless
payment instruments in Japan. As a result, we confirmed that there is a substitutive
relationship between e-money and credit cards and the demand for currency in a model that
incorporates all three types of cashless payment methods, as in previous studies. This
substitution relationship is confirmed for small amounts of money for e-money, whereas it is
independent of the type of money for credit cards. The elasticity of demand for e-money and
credit cards was found to be at the same level as the level of economic activity. On the other
hand, QR codes have a complementary relationship with the demand for currency, and the
level of elasticity of QR codes is quite small. This indicates that not all cashless payment
methods lead to a decrease in the amount of currency in circulation.





