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Study of pricing policy of information goods on the basis of
nonlinear marginal willingness to pay
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Abstract Firstly, this paper puts forward the assumption of customers’ nonlinear marginal willingness to
pay, which can overcome the shortcomings of the linear assumption. Secondly, this paper proves that every
customer has the strictly increasing ideal consumption. Thirdly, this paper demonstrates both version
quality and price for manufacturer are non-decreasing function. Finally, this paper establishes the general
variational policy model of information goods using dynamic game theory to analyze the behavior of
customers and firms. The result shows that the best pricing policy is that for high-end customers, we can
take maximum quality and fixed pricing strategy, while for low-end customers, we should take variable
pricing strategy according to the quality. These theories have guiding significance for the information
goods’ pricing strategy.
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mi ) BRI P N S RS SR A, HUR T RE 2 MO S R, DASEBL A SR B9 Bk A
FEFIH RSN E M R, R — PRI, IS, | RAS FTRE 883 AN 9% 0 B, (I St
— MM AR ARATATHY, {ET 7 BEA% T2 9% 2 S 0 AR, OB H R MM AR BT, SEti A
SRWG. S A SR B AT T R B X B 5 (flagship) WYRRIIATIERAY ST 1011,

ORI RO B E M A% O . H RIS SCR, 4e R R T A R B, FEZReE
ZH R EE I, Bhargava ffl Choudhary!? BF7E T 15 B = S B ARASSK G, Ay, R ISR R HUZR IR
H, HLIR - i B B e A Hu B, 5 B P R — A T ™ e B i Ry; Jing!® BF5E T (5 2
PRI, MiAh, MAFTEN L BUNAB LT, W) Rta iR s s IS M A 2 B A, A IRRR A
REMAR T HBRAAS, AR F PR B AAS I 25 ; Chen 1 Seshadri™ BF5E T {7 B Sk B ST )£, A
WH, JRITER Bt R S e e, i LA EESE R R INSER M. BT, | AT RN
WSE R B R T TR . BRI, I i 3 B R A PR s ) 2 P B, R R ) 2% P (o 2 He DR B R s
#y, B P AT RS

LR BR ERE X EERET S, HUbs A BN, bR S AT B &l s
B HA SE AL R R I S AT, XOE BRI E R R, B, H S B RR S AT R EE R A i
P 4. AR SR T R AR, AR T AT STk

1) FiA 4503 0 — e SR A8 B A5, XN T AL 92 Ak A S AR E S SRR i
;@ [15];

2) BIAMREFZE, FH LA SR B2 9 S 00, 3 B AT A S SOk A SRR A IR R I 3 Rt
M, B — BB ST R BRI AR, JUITE 2R3 22 550 TG 12 Y T A8 B8 i i DA it

3) XS RAEAT B ST, IR T BALE A A AR P i, ELARS P R R IR AT S R AR
HE R EL

4) SBIEXT ] RAT AT, SRR T TR A RRAS T e B X R A AR Dl S R A DR R B

5) AL XERA T FAT AR EIRS T, B TE B RS W — AR A AR TR O B A
FRAS SR | P B R AR SR e X it FH P, T R SR B e i A TR P [T A A SR s I AL P,
IR R T A SR XN R e I B — @ R S

W EARTRT ZHE T B8Ry, W REAT AT =I5, T AT AT 0y, AT
W, SIS, 5.

2 HBEBITAMI

] T LA TR, R B IE R EEERA A, BNERE MERE R AR AN
. B RTAESCH SCHkE LATH 2% 2 1 BRSO R B MR E R ASSURIIE 2B b AT
AR RRAR. AT ZIE A W MAZE R, A CBINRFSE 0(F A 0 78 [0,1) LEYE), BRI TS
WIS, 0 (ERWEC M RFKTE A, 0 Bk, HAHN KRR AT EERER. X /mE, fF 0 i
fEARFIREE, e 0 ZREIAR R, J0HAE [0,1] BRI ERECH f(0).

RTETFHHT, 2 s(0 < s < 5) RARFERMATE, s RREKIE; w(0,s, q) FTm 0 BHHE
HT q AR s 5B R EbR AT ERS U0, s, q) Fom 0 BIHREHA T ¢ BAIRER s FE
PR B AR, HRIZ w(6, s, q) BT s B REL, EIH R ¢ MR, T HAEEE — M
A5, 20T PR A X MG A A, SRR AR A fh.

B, XM THRERE s, w(0,s,q) 5 U(0,s,q) BMTREA:

U(b,s,q) = /qw(ﬂ, s, z)dx (1)
0
VERFRVEIN S, — AL T R, FHAR TIOR3 (BOva BE 2, bR ), MR8 £
KACSEE 3. (R, 4 Bt s, BN S EA — RIS, R ¢ (0, ), AR 22820 g )
=0,

w(B,s,q*(0,8)) =0 (2)
BT, 0 BERFIGL A s (57 mIMs8U0 Rk U0, s,¢%(0, 5)).
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MRIELL LT, 715 w(0, s, q) TEWR 0 < q < ¢*(0,s) Bf, BA M TR

wi(0,s,q) =0, VO<6<1 (3)
wo(0,8,q) >0, YO<s<3s (4)
wz(0,s,q9) <0, Y0<q<qg*(8,s) (5)
HTHE—LHTRE, XERE w0, s, q) EHE:
wi2(60,8,9) >0, VO €0,1], ¢ <q"(6,s) (6)

He wi(0,s,9) Fm 0w(0,s,q)/00, wi2(0,s,q) Frm 0*w(0,s,q)/000s, HEZITCREIRFEOTALEMIFER,
VUG ARFFUELHA.

FHE 1 (a) MTEBAEN s, B §q°(0,5) > 0, ZU0,5,4°(0,5) > 0; (b) MTIEBLEM 0, K
2q*(0,s) >0, ZU(0,s,q"(0,s)) > 0.

B s PR DUR SR, UG AR UL, @ BER T, X TR R L, BT (0 B AR 9 4 J X R Y
BRSATEIEEE 0 PR3 R % Bh 0 BRI TR/, iR RS AT B AR R,
K XHFAERL B W w250, 0% i BEARU 2 0 B HET 7 P 5K S Aok A I e 4 P 1 B K
3 | EiTASR

TRIBLAR L7 it ZBWT ) R AHIE 0 B3 w(0, s, q) WREUEX, AREREIEN 0 BUE. | Xt
5B R R TERE B, BAEIRAIET /N, NUHRE R c. M Em S, ST EELEH
NHHENE: % P RRIEEU RIER PR L e RS AER (AIRA). Agiid [0, 1] A FfHER
FRE, (s(0),p(0)),0 € [0,1] TR TEHA 0 BBEHERIRA, s(0) HRATTE, p(0) KA RRANHE.

TR B PR TR B RRAS TS LA VCHL, 7000 2 4 R A 23R

U(0,5(0),4"(0,5(0))) — p(0) = maxU (0, s(x),q" (0, s(2))) - p(x), VO (7)

U(0,s(0),q"(8,5(0))) —p(0) >0, VO (8)

Hep (7) 23RR 0 BUERFIEBEIUAS (s(0), p(0)) RFTA EEFE B REEE, FROMBMAHZZF (incentive

compatibility condition, fiiFx IC 25f4); (8) RFRIHPHEEEE, HiFFIRRRE/INT 0, KAHHES 5
R (participation constraints, fRi#% PC £&{4).

H1 A2 e
100, 50),4°(0,50))) — pl0)] = - [U(0,5(2)," (60, 5(x)) ~ p(x)] ©)
=0
HIE
p(0) = U2(0,5(0),4"(0,5(6))) - 5(0) (10)

He p0) Fm &, HE—TRBCRFEFMICFR, AL (10) B, HeiEig o), fr
fiEHHZE p(0) WTHEZ e

EE 2 EfE 1C, PCdE’JEEZIK (8(9()17pé9)), f: S )
ZREHRY, AFSR 0 R, | RO AR A TR 5(0) WA, IR, Xof RLA A A% 55 11 94 5 70
ARMEEZIEIN. 5 Z, WMAFSRRHTHNE, BRERERATE. XN i TE S m e rigiis%.

4 HBRE] BHESh

4.1 HEARESIRE
R AT S T A BT T AR TR — A ShAS MgR R, BROy) RSB H B R A 6 2R
L B F ARG R R SR BRI, S RAF AT TR AR R

e w= [ 0) =) f(0)0

{ P(0) — Ua(6, 5(6), 4" (6, 5(6))) - (6) =0, V0 € [0,1] (12)
S.t

U(0,s(0),q%(6,s(60)) — p(6)) =0, Vo € [0,1]
s(9) < 5, Vo € [0,1]
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HA co RAR—HEIFEBA, 0 REEARE, 5(0), p(0) AR, (12) RARASREE K — AR M.
X TR EHIA s, p, 0 BBEHIBH R U0, 5,47 (0,5)), BACH 0 55 s BIREL ATRICH V0, s),
HIE

V(0,s)=U(b,s,q"(0,s)) (13)
MRAEEH 2, HRE R V(0,5(0)) — p(0) 2 0 BHIHEREL X (8) Fh:
V(8,5(0)) —p(@) =0 (14)

g4 (10), (13), (14), 7% (12) —Iﬁﬂﬁj@
= p(0) — ) f(6)do — ¢

:D 9 Q
5(0) — Va(0,5(8)) - 5(6) =0, V6 € [6,1] (15)
V(0 5(6)) pgzﬂ Vo< [0, 1]
s(0) < 3, Vo e [0,1]
1.2 Bk 0 WEE
BEAERA 5(0), pl(0), 0 TR RIAIEAA. 4
L=A<mw—cwwmwﬂm+mvmﬁ@»—p@»=o (16)
11 0 AR B AL 2
—(0(8) — )F(®) + 1V (8. 5(8)) — p(8)) = 0 (17)

g AR (17), PSR 6.
4.3 RILHEFE (s(0),p(0)) BITRZE

TiiE (15) B— A MR, fe sl 2, BEMZE s(0) J2& 0 HYARIRER AN, HORA BB A AR (E
MR N R R 5, ZNRAERMER MR EE. N TP, LR si(0). s.(0) 2HRRRA
SRR A AR R, FT pu(0). pr(0) S AIZRRIRAS A% B A MR R HH 22

AR RO
H = (p(0) — 0)1(6) + A(O)(50 — V(6. 5(6)) - 5(0)) (18)
A
OH oOH d /[O0H .
o f(0), o = \(0), 7 (8_1)) = A(0)
o N0V (0. 506). %5:=—Awnew¢4m> (19)
—( ) 0)Va(6. 5(6)) — () (Vaa (6. 5(6)) + Vas(6. 5(6))) - 5(0)
Etﬁﬁku?ﬁfgﬁ—ﬁ@ﬂ:,7¥—%@§Fﬂﬂ%
{Aw»—ﬂm 20)
F(O)Va(6, 5(8)) + A(0)(Var (9, 5(0)) + Vs (6, 5(8)) - 5(6)) — A(6)Vas (6, 5(6)) = 0

figth (20), FIFRARAS TR ZEMIARAELHZR 50(0), H 0 <0 < 7.

FELUAE S B TN, WA R AR S R — AL SE T 1Y, BT
d

d
si(17) =s.(1) =35, —si(0 = —s,.(0 =
() =slr) =5 ) = Gu®) =0 (21)
AR (22) HHHHE 7 & si(0) FRIFFESEL 456 (20), (21), A4S EETZE A
=1 g e

o si(0)  (20) SARRE, AR R EHRAS (A i 2T R an T

_ pl(e)a QSQST
pw»—{§, et 3
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Hrfr pi(0) H (10) 3 p(0) = Va(0,5(0)) - $(0) B, pu(0) FHIRFESEA p BN RRAEMEAERF S ~ &b
HWIESL T AR E, B
d

pi(r) =pr(1) =p, 5m(0) =0 (24)

o=t B do

HixE.
Z, BA (15) W Eese, BAEILER T (22), (23) . IZGPREY], | R SLmtimi e I sk, B
X e 2 P BRI A IO A 4 2 A SR s 0F 0 PP, ORI A% U A SR, L, B i 4 Dk
D, TR A B S R A A R IR, RG-SR SRR B ah @ AR R AR L

5 45iE

ASCHE T AERIE A R AT BRI, X 5EFF AR U AREERER Te—3, XF
B TR TR R, THREFT RTERE, A A AR 35 & 5 AR A, I
ELIE R IX AR R4S ST A A B e i i S 80 AR R & B E S B0A B S BRARE 2 i, JEHFE
E WSRO K, 1698 EMEAE 7 i SR, XA rfeE B m s se it T E BRI,

AR RSO BREL, T R ZE AL i — M B &, JBd X e T 5T rifT
RRITEZEMT, AL TAE B i@ Y AR AL X HE N T BRI AL RE S AL 25 SR 1. AL A
Z5RRY], | R BRIE N R X T A, TR R 2 e R BT A [ R RE A SR R A
R B E I R g X E B i BA —E e E X

ACHIFFRY, 2 A @ R O0 T A & ok g, | R B AR Z 8o R AT . Sz, E
alf5 7 i A AT REB TR 70 %, VIS AT AT R MOE & A PR A B T A, 1R T A 2R 25 B
77 it St 22 JRAS A R LA Windows 7 #5255 AR IRAR, 43728 Windows 7 Home
Premium, T [7] 318 I TH 252 Windows 7 Professional, Ta] [A] B g2 3-&-F1 /NG L F'; Windows 7 Starter,
PRALER I B RIR A A P, HAEFRIEHE T =M F; Windows 7 Home Basic, (U7EFIR N84 ; Windows
7 Enterprise, [ [AIRARMLE FEOR, PG AR Z2MERE, B HEMERES, Windows 7 Ultimate, T W] w3 %7,
WH WX ERM R BRI Lingo FMF, HEM A RAWLA 6 Fi 25X (F9%). K
f#Ad (solver suite), B (super), AR (hyper), LML (industrial) fI4 AR (externded), DA A
i laliok =8

BRI MARZ HEH R, MM, SN, T, 2K, 7R, #7E RS, 43¢
RAEFEAE, BRHEE HE—L AT,

SR
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B3R

EE 1 (a) X TEBSEN s, B agq *(0,s) > 0, %U(eu s,q*(0,s)) > 0; (b) MTEELEEM 0, &
2Lq*(0,s) >0, ZU(0,s,q"(0,s)) > 0.

B 1 ARG, BRFE—R 01, F 540°(0,5)|o=s, < 0, M 01 BFEARATFE— K 0, fH1F24
01 < 02 Bf, A q*(01,5) > q* (02, 5).

H1 ¢*(0,s) BIRESCH, w(b1,5,q%(01,5)) = 0,w(02, 5,q"(02,5)) = 0.

B ws(0,s,q) <0(¥g > 0) H, w(Bs,s,q*(01,s)) < w(bs,s,q (02,5)) = 0.

B wi1(0,5,q) <0(V0 > 0), & 01 < 0z, W w(ba2,5s,q*(01,8)) > w(b,s,q*(01,9)).

i 0= w(Hg,s,q*(Hg, s)) > w(bs,s,q*(01,5)) > w(b1,s,q*(01,5)) =0, FJF.

B 5507 (0,5) >

I i U@®,s,q) = fo w(b, s, x)dz, W U1(0,s,q) = f5w1(97s7x)dx>0.

BT V0 < 01 < 02, FH U(01,s,q"(01,5)) <U(02,s,q%(01,5)).

i U0,s,q*(0,5)) B LH, U(02,s,q*(01,8) < U(B2,s,q*(02,5)).

W U(01,s,q%(01,8)) <U(Bs,s,q°(01,5)) <U(Ba,s,q(02,5)).

W 2U(9,s,q"(0,s) > 0.

L FRGER, BEAE— s1, B 20°(0,5)|s=s, <0, M s1 PHABNIFLE— A s2, 152 51 < so,
H q*(0,s1) > q* (0, s2).

i ws(0,s,q) < 0(Vs > 0), M w0, s1,q*(0,s1)) < w(bs1,q0,s2).

B wa(0,s,q) > 0(¥s > 0), W w(d,s1,q*(0,s2)) < w(b,ss,q*0,s2).

M0 =w(d,s1,q*(0,s1)) < w(8,s1,q°(0,s2)) <wb,ss,q*(0,s2)) =0, FJE.

e 5=q7(60,5) > 0.

IV. ER U0, s,q*(0,5)) fo "(0:6) w(f, s, x)dx, FTPAE:

5 79 4" (6,5)
75 / w(6,5,0)dz = / ws(0,5,2)dx + w (0, 5,q° (6, 5)) - 436, 5)
0

q"(0,s)
= / wo (0, s, z)dx > 0.
0

T 2 EEE 1C, PC WM (s(0),p(0)), A:
ds() _, dp(®) _ , dU(.q(60) —p(9)
do — d0 — dé
EB X TAEEA BRI (s(9), p(0)), BEHIEH U0, 5(0),4%(0,5(0))), B U8, 5(0), 4" (6, 5(6))) {X
K05 s WEEL RYicHk V0,s), B:
V(0,5(0)) = U(0,5(0),q7 (0, 5())).
L. FIRIESSER, RIREAE— 60 € [0,0), 78 20,y <0, M| 6, MMM —EFEE—H 0o,
154 01 < 6 B, s(01) > s(62) B 61 U& 92 AbRY IC 2544 mT 40
{ (61,5(61)) — p(61) > V (61, 5(62)) — p(62) (a)
92= —p(02) > V(02,5(61)) — p(61) (b)

i (a)+(b) 53: V(01,5(01)) =V (02, 5(61)) > V(91, (02))—p(02)—=V (62, s(02))—p(02) (c)

%U(G,s q*(0,s)) =

> 0.
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A H(s) =V (01,s) — V(02,8), Wl 0H/Is = Va(01,s) — Va(ba, s).
H

2V(0,s)= 61*(975) wo (0, s, z)dz, N

N o

9s00 00 267 (05)-

XHA q < q*(0,5) B, wi2(0,5,9) > 0,w2(0,5,q) > 0, FRFHEHL 1, 5q7°(0,5) > 0, % ¢ < ¢7(0,9)
i, 2Y05) 5 0 [ 0H/0s = Va(61,5) — Va(6a, ) < 0.

B2 s(01) > s(62) B, H H(s(61)) < H(s(62)).

BV (01,5(01)) — V(02,5(61)) < V(01,5(02)) — V(ba,5(62)), 5 (c) FJ&.

i &P >0,

I/ IC &4 V(0,5(0)) — p(0) = max[V (0, s(x)) — p(x)], V6.

0 a(0,5) a"(6:5)
= / wo (0, s, z)dx :/ wi2(0, s, z)dx + w2(0,5,47(0,5)) - 0
o 0

AL EIG: 5[V (0,5(0) —p(0)] = V(0. 5(x) = p()]|o—0, B $(60) = Va(0, 5(6)) - $(6).
NEH Va(0,s(0)) = %V(&s = Oq (8:5) wa (0, 5, z)dx > 0, [F]BTH PR 1: dz—(j) > 0.
W p(0) = Va(6,s(0)) - $(0) >0
TIL. %
U0,5(0).4"(6,5(6))) — p(0)) = <5 V(0. 56)) — p(6)) = Vi(6,5(6) + Va(0, 5(6) - 5(6) — p(6).

i I AR p(0) = Va(0,5(0)) - 3(0), M 55 (U0, 5(0), 4" (0, 5(0))) — p(6)) = Vi(6, 5(0)) > 0.



