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The Expansions and the Presentations of the New Essays on Both Multipliers
Theories of Tourism Income and Area Income Containing Social Cost

Hojo Yusaku

Summary

In my former works [Hojo: 2000, 2001a-b, 2002a-b, 2003], I tried to develop the multiplier models
of tourism (income). Then, in an article after that [Hojo: 2010], I summarized the related former
researches, such as Ohakweh’s tourism multipliers (tourism income multiplier and tourism
employment multiplier), Archer-Ozawa’s tourism income multiplier theory (models 1 and 2), and
tourism (income) multiplier models based on Archer-Ozawa models. And more, I tried to extend the
models to handle tourism (income) multiplier and area income multiplier. As both multipliers
contained investment function, same as the changes of the model 2, the models were classified into
three types (3 cases respectively). After that, I developed tourism (income) multiplier and area
income multiplier models that contain the innovation effect. These multipliers were classified into
three types (3 cases respectively) by the status of investment function, too. In addition, on the same
article, area innovation multiplier theory was developed tentatively.

In this paper, I try to develop tourism income and area income multipliers that contain social

cost. I hope that this article helps to develop in related fields in the multiplier theories.
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bHEAHA, sa DEARE L HNE R L1TE, FEHEIZ NS HDLTHS ),

i (P=Fr——NRETIN2) OEBAOHZWEAOBZNOBA—FD {1}
(AX, DHFE)
AYi / AXo={1+ 1 —my) hi} /{1 - (1 —ma) hi — (1 — mic) ci + sci}
(AX, D)
AYi/ AXp= {1+ 1 —ma) hi} /{1 - (1 —m) hi — (1 —mic) ¢i + sci}
(AXow AX, DHE)
AYi /[ (AXo+ AXp) = {1+ (1 —my) hi} / {1 = (1 = mas) hi = (1 - mic) ci + sci}
WFNOBETS, BH SN ZREERFA L TH L, 20 {2f - {3] TEERHILTHLH,
sci DIEAREL ZNE % Z1IE, FREINS LB THS ),

i (F=Fv+——NRETIN2) OEBANDHSHWEROBZNEA—ZD {2}

(AX, DY)

AYi/ AXo={1+ (1 - mix) ho} / {1 = (1 —ma) hi = (1 —mic) ci + sci}

(&X, DHE)

AY;/ AXp= {1+ (1 —my) ho} /{1 - (1 —my) hi — (1 — myc) ¢ + sci}

(AXow AX, DHFE)

AY;/ (AXe+ AXp) = {1+ (1 —mi) ho} / {1 — (1 —mix) hi — (1 — mic) ¢; + sci)
WTNROBETD, Hl L REEIIR LT 5,

v (P=Fr——NRETIN2) DEBEANOHEHNEROBZOBEA—2D {3}
(AX, DY;E)
AY; [/ AXo={1+ (1 -mix) ho} / {1 — (1 —mu) hi — (1 — mic) ¢i + sci}
(&X, DB
AYi/ AXp={1+ 1 —mgu) hy} /{1 - 1 —mu) hi— (1 — mi) ci + sci}
(AXow AX, DHE)
AYi [/ (&Xo+ 2Xp) = ({AX, / (&Ko + AXp)} {1+ (1 —mig) ho}
+H{AX, / (&Ko + AXp)} {1+ (1 —mig) hp}) /{1 = (1 —mig) hi — (1 —mic) ¢ + sci}
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WINDLGETH, ROZFEIIRL D,

() $H-H8 (FE) EFER/NOHSHWERAOBSOEA

i R B {1}
(&Xo DYE
AYi/ AXo={1+1-mi) hi} / (14+ A —ta—Dbi) {— @ —mx) hi— (1 — ti — mic) ci + ¢} + sci)
(&X, DA
AY/ AXp={1+0-mg) h} / (1+ A —tia—Dby) {~ @ —my) hi— 1 -t — mic) ¢ + cii} + sci)
(AXow AX, DHE)
AYi /[ (AXo+ AXp) = {1+ (1 — my) hi}

/ (14 (1 =tia—by) {= 10— mq) hi — A —ti —mic) ¢i + ¢} + sci)

WTROBETS, IS REME, MLIChb, 22T, KORM (2] - 131 LAk

12, sc DK E L BNER 2128, BHEIINEED2THA 9,

i B R (2]
(AX, DHE)
AYi/ AXo={1+1-mg) ho) / (1+ (1 —tia—bi) {— 1 —mi) hi —(1 —t; — mic) ¢i + ¢} + sci)
(AX, DHFE)
AYi/ AXp={1+1-mg) ho}) / (1+ (1 —tia—bi) {— @ —mi) hi — (1 — t; — mic) ¢ + ¢} + sci)
(AXow AX, DA
AY; /(AKX + 2Xp) = {1+ (1 — mi) ho)

/ (14 (1 =tia—by) {= 1 = mq) hi — A —ti —mic) ¢i + ¢} + sci)
WINOBAETS, EH I FEEER, LIRS,

i & B {3}
(AX, DYE)
AYi/ &Xo={14+ 1 —my) ho} / (14 1 —tia—bi) {= 1 —mi) hi — (1 -t — mic) ¢ + ¢} + sci)
(AX, D&
AY;/ AXp={1+ 1 —m) hp} / (1+ 1 —tia—bi) {— A —ma) hi— 1 -t — mic) ¢i + ¢} + sci)
(AXow AKX, DHE)
AYi/ (AX, {14+ (1 —mg) ho) + AX, {1+ (1 —my) hy})

=1/ (1+ 1 —ta—bi) {~ I —mi) hi— (I —t; — mic) ¢ + c;} + sci)
WINOHETH, ROZFHIIRE 2,
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(V)  #F/-GHEMERICERNDHSHNEROBZDEA

i B R {1}

FERIE. FRFRORBE (1 -2 - 31 2BV, FfioRK1 - 2 - 3LEEICRSL, Lz
HoT, TITOREM1IE., BEOREM1 &, (AF, DBE) DAY/ AF,. (AF, D¥E) oA
Yi/ AF,. (AF,. AF,D¥4) O AYi/ (AF+ AF), BT hIFE LEICR 5,

i B OB (2]
CZTOREM2IE, WEORE2 LEEECR D, (AF, O%E) DAY/ AF,. (AF, OGE)
O)AYi/AFp\ (AFO\ AFp wiﬁﬂf/ﬁ\> ®AY1/ (AFo‘l'AFp)x W?(LCZB\N“CZ@)EJLﬁE’C%%O

i R’ OB {3)

B 313, Wi DR 3 L RKOFEIHRIZE D (AF, DHE) DAY / AF,. (AF, D¥E) O
AY; /AF,. (AFy,. AF, DE) DAY/ (AF, {1+ (1 —mg) ho} + AF, {14 (1 —my) hy}]. 4L
IZBWTHRETH %,

(V) BXEH F#) OERZECE8X (FifF) RECERNOHSHNEBEROBZNOEA

i B R (1}
(AX, DY)
AYi/ AXo={14+1-mg) hi} / (1+ (A —ta—b) {= (1 —ma) hi— (1 +i— t — mic) ¢ + ¢} + sci)
(AX, DEE)
AY/ AXp={1+1-mg) hi} / (1+ A —ta—b) {1 —ma) hi— (1 +i%—t — mic) ¢ + ¢} + sci)
(AXoy AKX, DYE
AY;/ (X + AXp) = {1+ (1 — my) hi)

/ (4 (1 =tia—by) {= (1= ma) hi — (1 +175 — ti — mic) ¢ + ¢} + sci)

WENOEAETH, S SNAEHEIX, MCICh b, ZNh5, ROER {21 - {31 Lk

12y se ODMEDPRKREL RIUER 213, BEMEIINSCARETHA I,

i B R (2]
(&aX, DHE)
AYi/ AXo={14+ 1 —mi) ho} / (1+ (1 —tia—Ds) {= 1 —mu) hi =(1 +1i—ti — mic) ¢ + ¢y} + sci)
(AX, DHE)
AYi/ AXp={1+ 1 =mi) ho} / (1+ (1 —tia—Di) {= 1 —mu) hi = 1 +1%—ti — mic) ¢ + i} + sci)
(AXow AX, D)
AY; /[ (AXo + AXp) = {1+ (1 — ma) ho}
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/ 1+ A —ta—b) {(— 1 —mi) hi— (1 +i5—ti — mic) ¢ + cj} + sci)
WINDOBGETH, EHE SN/ BEI, LIk 5,

i & B {3}
(&aXo DHE)
AYi/ AXo={1+1-mg) ho}/ (1+ A —tia—b) {— A —my) hi— A +i%—ti — mi) ¢ + ¢} + sci)
(&X, DA
AYi/ AXp={1+A-mg) hy} / (1+ A —ta—bi) {— @ —mi) hi— (1 +i5—t — mic) ¢ + ¢y} + sci)
(AXow AX, DE)
AYi/ (AKX, {1+ (1 —mi) ho} + AX, {1+ (1 - mg) hy})

=1/ 1+ @ —ta—b) {= Q@ —ma) hi— 1 +15—t — mic) ¢ + ¢} + sci)
WINOLETH, ROTFEIIER D,

(VI)  E3 Ghiksh) OERE%2ECHEBMERIERANOHSHNEROBZDEZEA

i B R {1}
GEXD

COBBSTHRT 2 EBEHEE. G=Ci+a Yi-Ta+B)—c; Yi—-Tu+B). Th5, HEHK
AL =hAY; — taYi — bYi) + hAF, + hAF, ik, 55 A, HMUIHETIER CFRTE % &I
BWTWA, i OB G d, Bifbozoar 2y > e LTS, BRsomEkiz, 1 -
(VI) - i OBBSCTHEEATH D,

CCTIRETAHERIL, KDL R DTH b,

Yi=Ci+ T+ T+ Gi— T+ Fo + Fp — My — Mic — SG; (1)
Ci=Ci+ ¢ (Yi— Tia+ Bi) — ¢ (Yi — Tia + By) (2)
Ii= 11 (C) (3)
Ti=1t (C) (4)
Tia = Tia + tiaYi (5)
Bi=Bi—-hYi (6)
Mik = mix (I;) (7)
Mic = mic (C) (8)
SCi=SCi +saiYi (9)
WEZI L EBEDOFNFNOEIIOVTIE, KO LS 1% 5,
ACi=GA(Y; — taYi — biYD) — A (Vi — taYi — hiY) (10)
A=A Y- taYi - bY) + hiAF, + hiAF, (11)

22T, (11) X hA(Y; - tqYi— biY). hAF, B XL O hAF, &, i 2B B AL ET S, 2D
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VA ER - B B M O/ R & DA W LR (i) DR E bt £hEiuRL
TWb, BBIOETVTIE, AN —taYi—biY). AF BL AR ICZNETNFL h—Z 0%
FERBUI MR L MEN 52— LTBY, L2 o TINEERELZEAL TS, £2C
BMEEET NV, REPE &N PO W & FERIRE IS T AEEL 2D TH %,

F72.

Al =1aA (Y — tiaYi — biYi) (12)
AT =taA(Yi— tiaYi — biYi) (13)
AMik = mpAli = mi {hiA (Y = tiaYi — biYi) + hAF, + hAF,} (14)
AMic = mic AC; = mic¢i A (Yi — tiaYi — biYs) (15)

TIW R, LR - R TR OSSR 5 OWLAZ W LB (Hl) oZ&fbid, 1 #iic
RIBD &) iEFEMRE 7257,
(AF, DH )
AYi= A (Yi — taYi — biYs) — cpA (Yi— tiaYs = biYs) + hiA (i = tiaYs — biYs)
+ hiAF, + 1A (Y — tiaYi — biYi) — tici A (Y — tiaYi — biYi)
+ AF, — [(mix (A (Y; — tiaYi — biYD) + hiAF,}) — micci A (Yi - taYi— biY) —saAY:  (16)
S5
AY; / AF, = (1 +h; — mih;)

/ {1+ (1 —ta—bi) (= hi— ¢ + ¢ — i%ci + tici + mich; + micci) + sci) (17)
Thbb
AYi/ AF = {1+ (1 -mj) hi}

/ 1+ (1 =tia—bi) {= (1= ma) hi — 1+~ ti — mic) ¢ + ¢} + sci) (18)

(AF, DY)
AYi= A (Yi — taYi — biYi) — ¢y (Yi — tiaYi— biY) + hiA(Yi — tiaYi — biYy)
+hiAF, + 6 (Yi— tiaYi — biYi) — tic A (Yi — tiaYi — biYi)
+ AF, — [mi (A Yi— tiaYi— biYi) + hiAF,}) — micci A (Y — tiaYi — biYi) — saAY;  (19)
a6
AYi/ AF, = (1 + hy — mychy)

/{14 (1 —ta—by) (—hi—ci+ ¢ — i%ci + tici + mich; + micci) + sci} (20)
Thbb
AYi/ AFy,= {1+ (1 — mi) hi}

/ (14 (1= tia—bi) {= (1= mg) hi — (1 + 1%~ ti — mic) ¢ + i} + sci) (21)

(AFy, AF, DBAY)
AYi =AY = taYi = biYi) — A (Yi — tiaYi — biYs) + hiA(Yi — tiaYi — biYy)
+ hiAF, + hiAF, + G A (Yi — taYi — biYi) — tiaA(Yi — taYi— biYi) + AF, + AF,
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— [mi (KA (Yi—tiaYi—biYi) + hiAF, + hiAF}) —micci A (Y —taYi—bYi) —saAY;  (22)

51
AY; /(AF, + AFp) = (1 4+ hj — myhy)
/ {1+ (1 —tig —bi) (—hi— ¢ + ¢j — i"ci + tici + mikh; + micci) + sci} (23)
bbb
AYi /[ (AF, + AFp) = {1+ (1 — mi) hi}
/ 1+ A -tia—b) {- A —mg) hi— A+ i -t —mic) ¢ + ¢} + sci) (24)

WTNOBAETH, B ENREMEIF IR 2, 25, KITRTERM {2 - {31 &M
FRIZ, s DIEDPKRE L T % 2138, FEIEIINS B2 THAL ).

i B B (2]
(AF, D4
AY;i /AF, = {1+ 1 —my) ho} / [T+ 1 —tia—bi) {= 1 —mi) hi — (1 +15 -t —mic) ¢ + ¢} + sci)
(AF, DHA)
AY; /AF,={1+ 1 -my) ho} / (1+ 1 ~tia—bi) {= (1 —ma) hi — (1 +1%— ti — mic) ¢ + ¢} + sci)
(AFo. AF, DY)
AYi /[ (AF, + AFp) = {1+ (1 — mi) ho}

/ 14+ QA —ta—b) {— A —mg) hi— 1 +i%—t — mic) ¢ + ¢} + sci)
WFNOBE TS, B SN REMEIF L1255,

i & B {3}
(AF, D4
AY;i /AF,={1+ (1 -mi) ho} / (1+ (1 —tia—b) {= 1 —ma) hi— A +17— ti — mic) ¢ + ¢} + sci)
(AF, DHA)
AYi /AF,={1+1-my) hy} / (14+ A —tia—by) {— @ —mux) hi— (1 +1% — t — mic) i + ¢} + sci)
(AF,. AF, DA)
AYi/ [AF, {1+ 1 - my) ho} + AF, {1+ (1 —mg) hy})

=1/ 1+ 1 —-tia—b) {—= Q@ —mg) hi =1 + i1 — ti — mic) & + ci} + sci)
WINORBETH, ROZFBIIRL D,

b
EHREBZONRT, BERERIOWTHZFE LTIV Mi%sdme Lo e v, L THRE7%
5

EFETHLHEMBEN HESWIEK) £, Wk L TE 2L )12, 7—F v ——/NREDGI R



EIFREFE N 5% B4 2012

T
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BHTH D)0

LHOBEL LT, T - (M), T - (V) 122w Tld, AL=hAY; - taYi — biY;) + haX, + by
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