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1 [FUsHIC

AT, ZMBRFETINELTEHEINSH
5TV 5 Hotelling DESETFIVEREIHE S,
FETIVIZBIT 2M#9% (Bertrand-Nash 3518)
BT 505, HICRBEZOIFTRAILTD
NTETWAN, FFEORBIWA, RHYLTO
BT 2] PREDNBICHFREERET S (3] /12 L.
FREINEGETI LICL2MINETHo .
IR L. ABETIIBEENBERWICEREOD
J—FEEZAHLTWR I EERELELT. £
TOHERERDZTINVIY XLERET S, €
LT. PIFEBEENERED peak Z2EDPEAICIET
NI X LB ERETRT S &E%2RT,

2 TFI

RELZY—EAZERTI2DOL¥ AL BE
EAD, BLRIBRAEM cacp®fb, ¥—EA
DOt ty > catp > cpTERET 5. BRIBER
MiZnf@o/—F1,2,...,nLIZBBINTWS
EL. /—FEOBER. AZF@BMrS5H—F
AT T2, EOB#BRA g e
EXIOBbDETH, JIT. —BikrkS> &
B eip—c1a> ... > B —CnaZRKET S, 1
F. pr =pr(ta,ts) = min(cka +ta,ckp+tp) &
L. /—FEICHYI2WERE GF&. g »D
EWMZBEE) % qu(p) THAS. AL BOWH
EUTFTOLDICERT S,

Qa(ta,tp) = {klcka +ta < ckp +tp},

QRp(tate) = {Klcka +ta > ckB + i},

QaB(ta,tg) = {kicka + ta = ckp +tg}.
WX, k€ Qap(ta,tp) LORBEFEa: 1~ adlt

¥ % MASUDA Yasushi
799 #F— NISHINO Hisakazu

BTAEBRBIEIERETS. ZDEE, A
E BOFIRBBBENTNUTOL IS,
ma(ta,ts) = (ta — ca){Preq, Trcka +ta)+
Y heqap W(cka +ta)},
n8(ta,tB) = (ts — CB){ZkEQB gx(ckB +tB)+
(1=a) Y heq,p x{ckB+iB)}-
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tgME R 5Nz & &, t-ﬁ(tg) = Ckp — CkA +
tg (k = 1,...,n) L&D B, t4(tg) > ... >
th(tp) ERBIEXERET S, k., i*(tp) =
max{i|ty(ts) > ca} ET 2, AEKIZL T, 5(t4),
J(ta) DEFET D, T5&. UTOREFEMNESH
5, (MAEOWETADRDHET,)

Proposition 3.1 Let t4 > c4 and tg > cg. The market is shared by the firms as in

Table 3.1.
. Table 3.1; Ih:_tqﬂkﬂ areas of Aand B
No. | The relation between ¢4 and g Qa(ta.tp) Qas(ta,ts) Qa(ta, ts)
1.(a) I <ca [} ] N
1.(5) caS <y (... ? G +1,...n}
1.(c) caSta=ty {n.., -1} [§) {+1,..., n}
for some i’ st " 24§22 .
L{d) | casti<tac<ty’ {1,..., i -1} [] {v,..., n}
for some i’ s.t. 8" > ' > 2
1.(e) ca Sta=ty 0 {1} {2 n}
1.(J) ca Sty < ta [] [ N

G, ROEOIB—EHBEEEED 3,
Ta(ta) = (ta —CA)Z;;:l gr(cka +ta), i=1,...,n,
Wﬁ;(tB) = (tp —cB) Z,'::J. ge(ckB+1tB), 7=1,...,n,
COLE, LHOBEBRERWVWS &, ma(ta,tn),
Tp(tarts) EFROX S KA EGME E L TE
T EMTED, (R[] FBE.)

T a(la, tn )

W) @ -t i) ults) t

Fignre 3.1 W a(ts,t0) for givento (n=4 and i*(te) = 3)
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RIT, wh Enl D peak B EHT B,

Definition 3.1 { is a peak ofvr;; (h =A,B, 1 =
1,...,n) if 7i(f) > 0 and there exists § >
0 such that 7} (£) > ni(t) for allt € (-4, ‘tA+ d).

TiRUTE (i = 1,...,n) &ri K Crh,® peak O
BEETB. oI, 7y, Lih, EUTOLD
KED D,

7 - ma.x{wj;(t,.)l ca <ta < Ey(te)} D=1

Ate max{m,(t4)] t“('a) Stasfi(tp)} @ " -12i>1,
# - max{wls(ts)| cp <tg < By (ta)} D=

e max{mh(tp)| &5 '(ta) S ts S Bp(ta)} @ S*+1<j<n

PLFoOE®EIZ, Bertrand-Nash % A NEET
DD DRBETREEERXRZHDTH 5,

Theorem 3.1

1. If A and B are located at the same point and
ca = cg = c holds, then ty = tg = c is the
unique equilibrium. .

2. Otherwise, (t%, tp) is an equiltbrium iff
(t4, th) satisfies one of conditions (a)-(c).

(a) i Qa(th,cB)=N, Q@s(th,ce)=10
i th e TS,
1. Tx(th) = max ("ﬂt.tb yeen 77_";,1;3)-
(b) i QA(CArtB)zwr QB(CA)t‘B)zN
i. ty e TS,
iii. mh(tp) = max (Trg',;‘,...,irg,a).
(c) i Qalta,ts) ={L,...,1},
Qe(th,ts) ={l+1,...,
1), and Qs (t,th) = 0
. th €Ty and ty € Ty,

n}(l<n-

ii. my(th) = max (7} e ..,T'r;:t.) and

l+l(t8) = max (7"13 RAAE _g t% )-

4 MEBRERODZTIVITUYXA

B TIRUT, BN TH D, HOHBEETH
HERET B, Th, ={teTil &' (ts) <t <
ty(tp)} fori=1,...,4" LKL, £ (tg) = ca
&9 5, I_E]ﬁlCL/TTfB't-A’BE%?‘%)e
FINDEQ
Step 0 E = 0.

Step 1 '
1. Foralli=1,...
2. Construct T,",,CB foralll1 <i<n.

ra .
yNy, t4 :=ciB —cia +CB.
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3. (Check 2.(a)-i and iii in Theorem 3. 1
) Foreach s € T}, ifta < caB—Cna +csB,
..and '
nejy — i ] —-
ma(ta) = 1??5)("{“"(0' t €Ty, ort =

4}, then add ((4,c), (N, 0)) to E.
4. If E =0, then go to Step2. Otherwise, go
to Step4.

Step 2 Forallj=1,...,n, i’é = cja — cjB +ca
E L. Stepl LEMKD TOE A %L TDip € TEIC
L. Ei7,

Step 3 Forall ({a,t) € ThxTh ', 1=1,...,n—1,
do Steps 3-1 to 3-4.

1. Foralli=1,...,nand j=1,...,n,
4 := cip—cia+ip and th = cia—cip+ia
2. 1" := max{ilty > ca}, 5 := min{j|th >
cp} and construct T, ;, for alli <i* and
T’ for all 7* < j.

3. (Check 2.(c)-i in Theorem' 3. 1)
IftY <ta <ty and t < 5 < B4,
then go to Step 3-4. Otherwise, skip Step
3-4.

4. (Check 2.(c)-iii in Theorem 3.1)
IfwA(tA)—  max {TI’A(t)l tETl'q ort=

f4} and _ .
nhi(ts) = max {r,’g(t)[ te T’.-A ort=
i*

tg}, then add ((tA,tB) ({1 Sh{+
.,n})) to E.

Step 4 All elements of E are equilibrium points,
each representing both prices and the market
areas of each A and B. If E = §, there exists no
equilibrium in our model.

Bi%1Z. FINDEQO#ARMIZDWLTUTO
FHICELED B,

Theorem 4.1 If Ty and Ty are known and |T}|
and |Th| are polynomial in n for i = 1,...,n, we
can determine within polynomial time the. ezistence
of equilibrium and find all equilibrium prices in which
both A and B earn a positive profit.
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