5541 % 553 (2 N £ N DO N S S Vol. 41 No. 3
2021 4£ 8 A Journal of Guilin University of Technology Aug. 2021

XEHS: 1674-9057(2021)03-0664-07 doi: 10. 3969/]. issn. 1674-9057. 2021. 03. 025
BEMBENRN S GHEREEEEFNEES

¥ R, RAR, RAAA

(1. FEMRPET R H22BE, )7V BEAK 5410065 2. ILPGIMTE R B4 5 MEE220E, 1LPE 1% 041000;
3. Rt K2 WHBl S TR, 107 KiE 116025)

OE: MELEN T WIS, T2 RS v s PR 5T AR B, IR TR
ALK AR [ R LAAR [ 98 0 s 85 ) O 78 o o 3o S AR A A 3 R B iR B (T ik 2 10 T 2 Rt g i — 1
IR e R IM , 1580 T I8 LM 5T i, HARBHAR S REZ MR /&M, JBie
A TCM MR, Sesl) B Bt e SEHMARCE LUK b i) R Bce 6 oe, Hesh) mpyAliE 5
BRI, BRG] B ARIBHANENAE, 530 T EN SHARETTE; 8428
B, BRI A ORI D PR R 5 IO AR B LR, YRR S SR N, A I A
SREMEXT BT A 5 7 >R A AR sSOWE A 55 R W A

KB WAL ; BB SO a4 s NI Mr ;s BRek gl g 0%

FESHES: F224.32 XERIRERS: A

0 5 7

o IR ) Cournot 75 1838 4R4& M, R & LA 1 R ah RO SEk SRk LA™ i S it
Frigs, PRI R L, 4, i R O M FRIE A REAIN 2 — | T T R RO 11 2%
HAT I SERX TR AR | SRR ROBCR S DL, IR R T AR SR O, IR T R R
BT, DX st v AL e S A AR R AR ORI T o AR v S Sk IR SR AT
gy, i O RS TR v S R I T S AT e SR Y, MTARSRAS B BE— 2T L AR R i TR A
J", — & Nash P 830 0 AR 2 T RPSERIFTE , Dout B B A i — 2 R oR T

ARG SR IR R R T S R RSO AR — 2, FE L AT bR W R [ B i O R 69
iz 25 XA R R B A AR, oA 225 | TS IBC B G il A7 A, Wi 2s 28 RIBILER | T 0 S50
FAAEBCR AR 25 BLGE . AR BRI AL SE 70 IS ILSCRRL 10, 7EZ2 W) RIBEFE A, A B BE 52 45 1)
TARZAF RS, ST 11-13 ] HF5E 7 28T RIZE A% B2 1F R BRI B R AR IR Xk — 2 A%
WARRIREBE T, 453 220 RR AT n BOE A SR T i R AL 7 58K T AR RS L B8 00 1 e Rk A 7™
BT SR 14-15 )0 S BRSO A O REAT TR, R TRMITE S, SCIR[ 16 )3 — RS T
MM BRI 1] B HARRR A2, A58 T 3RIBON %2 B IR AR B 9 AT P9 (4 o B8R, 4T 1 ol oA B 2R S
o SCHRL 17-18 13Tt zs 28 Rl SN 8 MM AR L, 321 T 22 A AR i R ek . p* = 1 - Q) -
Q5 = -+ = Qu(p" FTRMEE k ADRHARIE s n A ELEEG Q8RS § AFIRHT A MRHAR SRR, i= 1, 2,
3, -, n) , SERRER TR SE SR R HAT MM B BT RL 28w ) — 7 i AR TR R R
(9 SR BB O R A, 7RSI AN EARPEXIFRIIE OL T, 2E— 2 1 X PR s s

s EHER: 2019-09-24

EETH: ERARRAESTH (11661030) ; )75 HAAREH 40 H (20166GXNSFAA380059 )

fEEEN: ¥ W (1996—), L, Wit W5EIrm . AESVERZRS 1T, 1683707985@ qq. com,

WBIES: KAk, L, %, songqiqing@ 126. com,,

BI3HE: DR, KA, sk, BA MBI A 2] R s A SR p g oo (1], BRI TR 2B, 2021, 41
(3): 664-670.



53 3] BPEAE . BA MBI 2T R s v s TSR i 2 o B 665

13T Ee IR B S EAZ M R . FESCHRI 17 ] ARG b, SCERT 6 ] #F— 20 00 7 ot A 1 28 b 2
ANFER NS BRI HEAT T 200, RUTERBEH M B 7 SR TS B, TiAEsedevh, G H BA
PR R 2 R A B AR B SO0 H s SCHRL 19 ] AARZRIEAN KSR BON SR, WP RS SRR 2,
YA T AR B ARIBCNE SRS T A R RO, o — 245 ol v I R R rp T 37 B~ S A0 s 5 A
MIRRBETCOC, R ZRPE T, SISO iy vy REZR OB IS AR 55 14 S8 07 T s B 3R B A s 4
[l ; SCHR[ 20 JBF5E 1 AR SR Sk 2B Wb = B M M L 52, UEIA T F- 35 M6 A 52 400 s B I A J3E
ARSI, LAY 2Z AT A X R S Wiy I3 52 B A BT Bl 85 A 77 97 i L, Tl 2 oAt 3 2
FREAA R AR AR A . SCHR(21 25 1A BREPE I TR A A A R 1

FT YHTOF T PAS BB B OGTE | AR W2 RIS S A IR A A SO IR G , AR SCHR
T TS B 224 X AR TE Sk Ur B8 v AR S OS2I, A9 3 T R SE RN I 5 R o AT AR
FER DK BICR, XFHE TR BRI DL, 2E— LW R WIS A A% B UL 22 T Ry 397 35 o e 1o
5, Bk TR R i ) S AR O TR B I ELIL PRk sl , KT R L i SRR n LI KT
HE R RCR n JCOC, TR 3N TSR RN S K IOk

1 APARERLR n ) T AR 2R 54521

AT Z ) R se A TSR AN B B . S —BrBOR ) /Y 1 AR SEs) RS EATY, 5
T BUREHAR n - VAT RIS ST RIS R)RY 1 HEA TR RO B s AR, PR
H R RICHT RIS SR, i B o )R, B e o205 TiZmimny) Resce: , MR M AS LT 2%
FOPRK AR, TR k)R (SEh TR SeHEAT, HRTTR =2, 3, -, n(JRBITRY) T#
R LB, A kAR RIC A ¢ (k =1, 2, 3, -+, K), SRIEARIE) R 1 AR A S
PR qi(i=2,3, e, ns k=1,2,3, -, K), RGEKT RGN REBCA BE A, ¢ BRI
IS BI RRRAALAPR A, ¢ AHEL

XEREI k., 7= IR REON p* =0 — b0, Fhib, @ = 3 0, FomBTATT IR 1 ~ kAR

PR R B S QF = Z}q{, i=1,2,3, -, n, FmIR R L ~ kORISR TR BRSSOk
[17 - 20]., ﬁ?ﬁﬁé&%ﬁ%@ﬁﬁgﬁﬁﬁﬁiqﬂE@Ei%@ﬁ?%?, XTIz AR, R S 1R U 997 FK ek 20
EHATTE, B 1 4 TIXISE TR 58 L 341
EIE 1 HAMSEAN n | R s AR TR A M — - 1R 58 SE A A 34 4
g =(a-¢)/(2b), ¢ =0, Vk=2,3, - K;

il

' 1 a-c

Tk 1 20 - DY

IERR : PR A SRR ¢ BB, Xt Q" FIFHX R, A

Vi=2,3,,n; Vbk=1,2,, K,

¢=Q§+m—1xﬁ=;<¢+<n—n¢%Vi=13,m,% (1)
NIRRT, B a=a-c, W) R AT TR A
7Ti=;qﬁ(a—bQ’),i=l,2, e, n (2)

FIMRIRIHGAE: , Se7% i ve s MR A0S — BBy, 7RS0T 7 1| ERIU™ i ¢\ IE DL T, Xfi=

o7,
2,3, e, n, SEAR(1) L R(2), PR RIS, A T =041

dq;



666 oK O T Kk % % ) 2021 4F

o, Lo o
Pl a-b0" - (n-1)bgi = (n-1bY, gl = a=-bQ; - (n-1)bQ! = (n-1)bg: - (n -1, ¢
q; j=k+1 j=k+1
= a-bQ - (n-1)bQf = (n-1)bg' = 0, (3)
1]
6775 aﬂ-i k k k-1
G g b (= Dbl (= Db =0, k=203, K
B ¢ 5 ¢
gi=(n-1(qg"=¢), k=23, K, (4)

NHRG) A, Yh=10Ha-00) - (n-1)b0F = (n-1)bg! =0, WERi=1, k=11, Q' =
g, W QIE g}, 8 a = bg} = (n = 1)bQY = (n = 1)bg! =0,
INIEEES:0
g =a/b-(n-1)0Qf - (n-1)q, (5)
WA — BB, JeE R L AR s . (1) AIsk(2)
m= Yaila-bX (g + (n=Da)]= gila=bg = (n=Dbg!] + X ai[a =63 (¢ + (n = D],
(6)
K (5) IRAR(6)
7n=ﬁun—wmﬁy+;ﬂ[w—lmw—b§;%+<n—n%ﬂo
Kk (4) fRA LR, A |

7 =qi(n - 1)bQF + ;q?[m - 1)bQf —b; ((n=1)(g" —-¢) +(n-1g)]

= g(n = DB + X gt [(n = DBQL = b(n = 1) gqf;"]

=qi(n = DOOI + (n = DI X gy = b(n = 1) X i X g
=qi(n - 1)bQ! + (n - 1>2bof;<qf" ¢ = b(n-1) ;q’;;qi‘l

= gi(n = DBOL + (n = D080l = ¢) =b(n=1) Tt T
R (5) #EB s
o= [ab - (n=-1)0F = (n=1)g! 1 (n = 1)L + (n - 1)%Q5(q! = ¢) = b(n-1) ;q’f;q’;"o
A A1)
mo=la(n = 1)QF = (n = D)?6(Q5)?] = (n = 1)QF ¢F - b(n - 1>2;<q,‘f" ¢ Y g

=2
k

= Latn = Q! = (n = (0] - (0= D8]0l + X (" =4 X,
ik — AR
m = Laln = D! = (n = 1(@D*) = G- %[0t af + 3 ()7 - 0! ]

=a<n—1>0f—<n—1>2b<05>2—<n—1>2b;<qm (7)

o,
WHFAETRE 1 BRARE, (7) FAX ¢ RS, IS a”k -0,
q




53 3] BPEAE . BA MBI 2T R s v s TSR i 2 o B 667

om, om, 0q"

E k k (8)
dq;  dq;  9q,
FERIHA(4) /1R
a; 1
P (9)
B (9) RAK(8) A
! 1
[(n-1)a=-2(n-1)%QF - 2(n - 1)2bqf)}(—nj)=0, Vi=2,3, -, n,
&l
a-2(n=-1)bQF =2(n-1)bg' =0,
LI
Qf +q/ =a/[2(n - 1)b], (10)
L (10) X Fhk=1,2, -, KB, A
KOE+ 0 =5y K
I
«_ K ] o
Or =k 2(n - 1)b° (11)
X (10) FI(11) A
g= L W i=2,3, 5 k=1,2, -, K, (12)

TK+1 2(n- Db

= (4) . (12) 1%

¢i=0,k=2,3,4, -, K,
FaE(5) . (1) (12) T4
g, =(a-c)/(2b),

EEE

HUE S 1Rl AER AL, 400Sk )R 1 ARAR S KA, & ORI A o e R T 2R AR SR A, A
XFHAM n - VNG R, TR 1 eSO AR L RE XA ] 4 7 B S e e A A

X T IO AR n | RIS S AR 2, BIY K = 1B, p s B0 1 AT DA R g an R, ot
JESCHk[22] HE(8) F1(9) .
L1 MRS o | RIS S AR R A M — IR IR SR L N A A N

q, =(a -¢)/(2b),
il
g =(a-c¢)/[4(n-1)b], Vi=2,3, -, n,

EIE 2  FEA MM o ) RIS s AR T S8 A S Sh)R | R A BB p, MR
K 38 R A5 ) B8 e JE56, AR —J5 8 R/ @ TS BN p., 5 KR n JE3E,

IERA . A H 1 AT, o AN RIXTRT B AR B N

L& a-c¢ k a—c k a-c
Qk:;;[fi: 2 +<”_1)K+1'2(n—1)b:(1+1<+1) y k=12, K,

W3 55 SR A pR R pt A

- k
pk=a—ka=a—a c(l ),k=1,2,~-,KO

2 " K+1
R, 40k) /1 ME—mEm




668 oK O T Kk % % ) 2021 4F

a-c 1 a+c a-c
pr=a=" ( +K+1): 2 2K+ 1)°
ATLAEH p, 2 K B934, JEH S n TK,

JEEh Wi (i =2, 3, -+, n) HESMELNKE p, N

K

vk o _a-c k I a-c
:“qu:;{{a 2 (1+K+1):'K+1 2(n-1)b :a+c_a—c:a+3c
. 1 a-—c 2 4 4 °
21¢ K 1 2= 10
AW, p., 5 K.n ok, UEEE
2 GRS S A TCI AR B Y LA

MG TG B, RIS 1 R, kTR 1 M ER A m IR
q, =(a -¢)/(2b),

JE BT R R R
g, =(a-c¢)/[4(n-1)b],
PRI A7 30 575 SR AN A% PR
p=a-b(q, +(n-1)q)=(a+3c)/4,
Rz S-S 0 A%
Do = (a + 3c)/4,
ATLARI . p,, SAEMAREAE S0 R 2 80 p, —30, WER 2,
R 1 ARAS X A
7 = (a =)/ (8h),
7R i BARRLE A
m,=(a-¢)/[16b(n-1)], Yi=2,3, -, n,
Mo = 10, TGS e liAs e %, nJUEM, n=20F, 7, > 7, Yi=2,3, -, n, BT
b FERTRT L AN AR TR SRR, LT R L BRI RS 3 a - LAY RRNEZ R 245, FE
T B R s se Ak S e, PTLUAS . M5a ) RIECH n AW RIS, 40k Rh 4 B SGshit
P, PRIHEEZ RSN ROIFA A5 2 A
T GAFAEMAR BT, FE R 1A, GEKT R 1R S B & A% R

a-c 1 a+c a-c
pr=a=y (1+K+1): 2 2K+ 1)
JEEN)R @ A AN R
P =(a+3c)/4, ¥V i=2,3, -, n,

B, MRS p,, A

picqi *(n=Dp, ~K-g (3a+50)K +4c
0* 402K +1)

pa\' =

SISk TR 1 B
K (a- c)z.
"TK+1 4b

Ja s @ AR A R
1I, = Z(p -¢)q =K(a-¢)*/[8b(n-1)(K+1)], Yi=2,3, -, n,
Tﬁfﬁfﬁﬁiﬁﬁ’]l‘*ﬁ? Bl A REAL K (ARWTE R, LT/ 1 B2t p, AWHE K, miEsh)



53 3] BPEAE . BA MBI 2T R s v s TSR i 2 o B 669

T i TR p, AVS; 403k TR 17, B2 BEARL K ARk i e, 11 EL 1T, 50 T
Bon T3, BITR | RIS BT R R TS | 5 EhE 4 R FIREZ R
TR, (EL R WS, 53 R R L 2 R AR K ORI R TR Y = 2 B, T,
> 11, BV Rk TIn 3 R AR, e sh RIS n - 1 AT RIRIEZ A 2 7,

B, 6F T 0 RIS TR S S TR L JERIURNS  HA 0 — 1A R SRIGRENS LA
EL 5 AT ORI | AT F 2516
B RS T L 0 p, SRS IR 3 R ., — L
B2 S ARG AT AR B T R K ST M i T L | 5
TR T, 09N (0 — ¢)2/4bs SRR § ORI T R (a - )2/ [8(n - 1)b],
B3 TSI O, SeEh T R R BT 5 3 BRI 2 Y 2 4%, ELSEEh R e
SRR n e,

B 4 SRRSO NG | BT TR ARG T B A L O

AP 1, T A R (0 = 1, b= 1, c= 0.2, n= 3), FINIHEE K ORIATIRIA, Wi
R TR, MRS, %S SERROM AR 4SS AN A R, 4 K /N, AR I 90 e
IR AR J I 5 5 ROIREASS 8 K, RIS R M R U, 1T, Bk T o,
“;C—M?TU>“1%=hmWﬁ%%Aﬁ%ﬁ%E,Fﬁl%m%ﬁ
FHE— IR 3 R R R, JEER LB LR (a + 0) /2, B 2,

SRS O B M T | DR 1 R R RS TR B0 RIS , T — N B R
R TR RS AR, AR 2 R, A (a =1, b=1, c=0.2, n=3), I3 R
BT R A AR S BT R | B R S AR QPR 1 o BRI — R K ORI, R
DORERE LA ; 25 K SN, ORI NS R SRS R 1 A R O Y S

Z£igs5 MK> 18, p =

0.16
0.14F
0.12F
0.10F
=
= 0.08F
i<
0.06 [
0.04 1
/’H—.H—'—r 7
0.02F
0 5 10 15 20 25 30 0 5 10 15 20 25 30
K K
E 1 EFEES TS e R L B2 BAEABANLRI AHFEHNETtt
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Equilibrium analysis of multi-firm stackelberg games
with price discrimination

LUO Ping', SONG Qi-qing”, ZHANG Wei-li’
(1. College of Science, Guilin University of Technology, Guilin 541006, China; 2. School of Mathematics and Computer
Science, Shanxi Normal University, Linfen 041000, China; 3. School of Management Science and Engineering, Dongbei U-

niversity of Finance and Economics, Dalian 116025, China )

Abstract ; Price discrimination is a common phenomenon in the market. Based on multi-firms Stackelberg models,
price discrimination is introduced. Such as that, a firm can charge different prices for different groups. The only
sub-game perfect Nash equilibrium is given by backward induction and implicit function extremum method. It ob-
tains the relation between the equilibrium and the number of firms as well as groups. The results show that regard-
less of price discrimination, the optimal output of the first mover is independent of the number of groups and the
number of firms in the market. The profit of the first manufacturer has nothing to do with the number of manufac-
turers. Although the prices are different for different groups for the other firms, the average selling price of the
other firms is independent of the number of groups. Comparing with the case without price discrimination, as in-
creasing the number of group classification K, the net increase effect of profit obeys the law of diminishing margin.
When the group classification number K is small, the price discrimination strategy improves the profits of all man-
ufacturers most obviously.

Key words: price discrimination; Stackelberg competition; Nash equilibrium; implicit function; market aver-

age price
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