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Abstract

With the rise of second-hand trading platforms, consumers choose to use these
platforms to trade goods. “Idlefish”, a company operated by Alibaba, is one of the
leaders in this area. Using data obtained from "Idlefish", we analyze the differences
between firm pricing and individual pricing through mathematical modeling.

Without loss of generality, it is assumed that the expected market demand follows
linear pattern. Due to the uncertainty of consumers' demand for commodities, firms
need to consider the impact of demand uncertainty when choosing order quantity and
selling price. Considering the influence of these factors, this paper establishes a two-
stage pricing model for wholesalers (oftentimes the manufacturers) and divides the
pricing process into normal selling and discounted selling. The first stage is to sell at
the normal price, which is originally determined by the manufacturer; the second is to
sell at a discounted price, when all the goods are not sold out during the first stage. The
results show that if the order quantity is large, due to the cost and overhead (such as
selling expenses and storage cost), it is more profitable for the wholesalers to sell at a
discounted price than withholding the goods.

For individual sellers and buyers, such as those normally observed on “Idlefish”
or other similar platforms, a negotiating and bargaining process usually occurs. In this
paper, based on the analysis of the difference in bargaining power, utility maximization
by buyers and sellers, and the price under Nash equilibrium, we explain the reason why
the prices determined by individual sellers and wholesalers are often different, and why
sometimes individual sellers’ prices are higher than the wholesalers’.

In addition, we utilize our model in the analysis of real estate market (excluding
the government and macroeconomic control factors). The model explains the "upside
down" phenomenon, that is, new home prices are sometimes lower than resale prices.
Based on the analysis, it was noted that this "upside down" phenomenon may stem from
the fact that builders tend to leverage loans (or other credit facilities) for liquidity, which
ushers in high financing expenses and operational costs, and thus lower bearing
capacity of high inventory. As such, when inventory level gets higher, the builders have
very limited options other than selling at discounted price in order to avoid bankruptcy.
In contrast, when individual sellers sell houses in the secondary market, without the
high selling and financing costs, they have much more flexibility to undergo longer
sales cycle, and therefore less willingness to accept discounted prices (i.e. higher
bargaining power). Hence, this resale prices are often observed to be higher than the
prices of new homes in the real estate market.

Additionally, this paper analyzes the factors that affect the bargain rate. And at the
end, this paper summarizes some conclusions and suggestions for application in other
fields.

Keywords: Firm Pricing, Demand Uncertainty, Nash Equilibrium
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X A SRR EORXT L, POV A, 2 B bR R 8 RIS, Ho B iy 45 1
W K. SKAE AT DUE T S ks B H sfedied, St B H B r -
(=K Ins +k,Ins, + A(P, =P, —S,—S,) (4-23)
T ERSHeR'S, AHSHCON 0, LS RSSO IR CRAE,
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FASCH 0 H bR BONM R AL, BT AR AR KB AR A e KA

o _k 120
& s,
ok _ A=0 (4-24)
os, S,
ol
0A

WL BT EANTTRE, W] DA BN S TS NSESCRSE K I o ) 4

k (P mln) S k (P mln)

:F)m_F)min_Sl_szz0

TRk, 2 kK, (4-25)

X TRl B E Y, e fE BT E A
PP 4 k.(P,—P,. ) (4-26)

k, +K,

Wi LS, £ -FX5HVFE LN NERSGLFHE MR EME SR
FZ AR Prins  SESZRU FITHN BN BE ST ki ks SRR SERS T I #
Po 5o NITHIRAIBZ A d N P<Pmin» P>Pu, BN FEAL T IXANE Bl XU AN
SIERRAE Ty o

BUEAS N2 ST S i AN RS Po A 43 o6, BTS2 A T —Bfie), it
SrE RPN, HoaT D2 SRR Pmin N 35 70 CRBEAIG LANHE 1 8 F1), H
THBE S WIS, | HEASNA, ARSI 40 7T, NITE
ANEEEST T, SESEXTT i 5E B &A% 20 R B R -

0.9
40 0.8
0.7

0.6

k2

0.5

0.4

0.3

1 0.2

0.4 0.1

0.2 0.1 02 03 04 05 06 07 08 09 1
k2 0 o0 K1 K1

B 8 RIS BEST T HfE 1 B 28 A i
MHEFHI A (N 4-26) MR, WHBETB S B PR B s ok, =4k
K RE ST B R I, LA T N S5 R] LR Z B e AR AN 4 &Z,
24 S 5B IS BE 0 EERL RN B E AR T SE SRT LR ) B
Wk, BIAE 5 I AT 3 A A

43 ENWrEREH
WRYE 4.1 5, 42 WESLPN B e MR, N AEM R, XAy LI
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SRAAREFAT AL KT il PR 1 ) — BB, RIS NSRRI 35 ol R E A 6 B
] RS IR, (EATER N NREG LE ) R e vy, RRELD T

—EE N, TR AR A, O CRIBCRE 7 A B L A
J TR R AT R A AR R K o (EDRAE S S S R R B AR T, TR AT
AR f5e KA D S A 7 7o s R A LA AT B o NI HUIAE 2 5 S P 75 3K
AR, HaRZB I FERAHEERR .. BT RRERD, | HAa R
REPBRER S, BIXN T g>x (5%, 178 frs:

_J(p-c)-x+(a=x)"(dp-c-¢,), =X
7(q) =
(p_c)'q! g<X

AR T AL NEB A, BN (@-x)"(c+c,) » MR ZIEFA

I, HRT DABANRAS (- %) - 5 p IS I BASRAMI SR, R MR e KAL)

FEERVE, S sl i SR A — N SRR, R, 7R AR
SIEFM e, RIS IS PR T B — NS Po. 4R 4.1 THIE IS
B, TR A N Po=43 J6, 1TTHE N 438, 475 KRILENT ¢ N-100 i,
| RS, RN (430 I ERLAY 75%, RS ZIHE AN
Py A2 32 TG

AN NEZZE WS B RSO, DCREA 95 Bk, ik, fEdrIH L
P 6=095, H—IFERILMIE N Pe=43, BAETEIEKIME ProA 32 76, BT
BRI AR ERE) FEH, HAEE i 2SS H LR Py, LA
KIAEANHE Pry BEAWITERITE0, 0.512 8135 8l BIAS NSZZNF 24 B 0 SEAN R T T
IR B —28, WHEARMAT, MALRKPENE LU TR:

36

-

34

32
3ty /

30

Price

0 0.1 0.2 0.3 0.4 0.5
A

K19 ASF A IS NSEZHIAR S Bk
A NS SOV S AR Y B T i, 3L7E = T A 54 i L st
B, HE IR TS LI . 2 AR LR RS B R T
AT R, 25 LS R R hR B R o (BRI A A SESRAE = FF
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B RO, BT RENER, RTEI ZE S LB A%, P A SE
FARME LA T T A% OO AR H B o 2 SRS 53 32 (R e AR A 2 A s A 11
0.9 %, M€ KILXT7 BAME RN EMEE ST, IBALE T3 5 i L it i
L RRAZ AR W R B B

36

Up Price
P1
35 F P*

34r

33F

Price

32t
a1t

301

29 . . . .
0 0.1 0.2 0.3 0.4 0.5

A
B 10 ANE] & I SESEXUTT ) S it

E B e O 2 br o KL XU e WIS R R, Py R BT T
. BRI LUE N, BT O 2R L8, XA 5D N2 Rk
52 BRI LR W E I BE 1 5% B TS BA R e E A A2 KL
M EERER, BN ASZZAE T Bt s T I iisa s, B3
R Az =T IAT TS, B AIE, KSR B 7 A SK T
AR =TT 6 MK,

4.4 PRI

ARSI FC S R R VAN I G5 = e i oot i, R re 8T B 5 A
A T I RS2 o PR R AR HEAT B AR S LA R BT AT . I8, Bt
PR RSB SO A B A I RE /7, PRI/ EAE BV ARAT DV IR e B . TF R RIAE
TR R /N TR B B0 TR B R S . ndE 4.1 TP EIEm, ®
ab it B AT VE 22 BOAS, U REER IR, 53t i 7R 5 R RAT R AR . BT IH K
A NFTEAS . TR R T R RS 7 dh Vi, DR AN 75 22 [ BUR 20 s
7B

N T SEE T ] AR DG A, A5 EE ST DL (2, U0 T s B4 RAS ]
e ZVE

7=[p-(1-2)C-AC(A+i) -1)-C,]-x+[6p—(1-2)C—AC(L+i) —=C,I(q—x)" (4-27)

KHEN T TR, BUE AR AR EA S, W E AN R .
B ONEAT R, O, A AR TR SRR, p N R A
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1, x ORI AR, ¢ NERIEREER. C R se TN A
PR R AR RA, C, R B I KA NTIEA EHRAE T . 2R,

[t I ] A3, ARATSCBOML S 880, BN At o s8n . i by e 58— 1
B, AN, TP EEZ A GEFAT R E8H5%) HT 5
PR, B RO . ST IR s i B R I RAS, TR P R R
Rttt o AEREAT S0 IR, Oy 7INBRAC BRI SE, JFRIAR RS HEATIE 2
B4, K B PRIE A T ML AL RS SR 2R B R (1 H 1Y

R, 3T RZBHA ALK, HFFG 5 IS EBINI A . H
SEMT S SEIS A, ORI O T 5= i E te i, i K=
SRS A R, DA TR, B AR E TSR,
T E O R T EUN I T I AR AN IS R A SRS A T ECE IR B
S, TN NG LK BRI RES, RE KR A E LR ARG RN
vy FTEL = F 55 S i B sh = K
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R FHES RN E R

5.1 WRHHEM R E

N TIRFTEAN NLEZK e 5E TR A R, A Gl WSS br s, xt
IR R AR ARV AR EAR . SRR VCE NS LR . R
FRATO L. BAMEM T Eviews A7 R, AR AR B RR LA T € fir

GEENRD BOVRAE, MVMERUTIZM . BRIk SR 1
Al 2Bl RN EAE, SHETON, BRI TR

AP = :80 +ﬂ1 Poff _ratio + ﬂZ Pini_ratio + ﬂ3 AYank + ﬂ4Gend + ﬂ5conindex +ﬂ6Type +& (5'1)

B G XAT R R:
®2 AR5 5E X

fRI PR 4 JE X Hig
SN HE- AN A o
ol Rl B i P
Pogf Rratio EWR IR S ERRR- ARk HAS &
Prni_ratio JRAE M M FE 2L JRAE A&/ T AN A% HAS &
RS E N ERGE, 12
oK . SEZE
(FZRIMNEE Hi
Agank BV ) AR5 LUK HAS &
25012 1-5 VPA, BRI
B3, sk
BEEBRGT .
Gend Gender HE /%Zif é;ﬂ%ir)ijﬂ 0 H AR =
SONAFTN 9 BOET (4 s
CoNngex Condition Index BN, 9 BGETN 0
53 R dfe et A SR i
Type ES (Rt 1, JERRER s

foN 0)

5.2 SCIESER

SR SERR R, PR T A, A S/ TR, T8I Eviews Xt
ERFFHATEE, FrASEER AT R

R 3 AGER
g A prifE 22 T Giit&E P-{f
Posf ratio -0.015588 0.009980 -1.561861 0.1210
Pini ratio 0.079772%* 0.020562 3.879486 0.0002
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Arank 0.012000%* 0.005265 2.279059 0.0244

Gend 0.015981 0.009690 1.649298 0.1017
Type -0.041713**%*  0.013511 -3.087363 0.0025
COMnger -0.010686 0.011200 -0.954100 0.3420
c -0.034835 0.027416 -1.270602 0.2063

e x, ok, kR RIRRTE 10%. 5% 1% 1) 35 K R B3

KT BN R 2, B R TH, Pog rano BT HI R EUN-0.015588, /N T
0. XULHHE & STk 2 LR TS, AN AT 92 AR e 1 i iss
PR b, B S I R, U R I R AR R, AL, AN
SR E BB TR A, SRS S A B A i, 2R 2 A
INREANTE Gy o NI ZPRTFFEARKANBIIR L, XANEERAE 10% 10835 K A
e

Pini_rario F1 BN 0.079772, SHMNZF (AP) 2 IEAHIE. X1 B 24 FLAG 1 k5 Al
TR 2 LUK, B2 A A% AR SE i, AN AV 2B iR B o los, S A
BEEER SIS . A B AN AR R, U S5O0 A O BRAN L R
EHAES, WE R P raio KT 1, ISR BNETURITHN, @i FEE
T 1) 45 03K 8 43 32 S AE SR e T S N A% R T4 i dath, k' 7, Ui
P B T AN A BE R ) AR 40, (EAS AR Cy BN 7 AN 2 BE I )5 B 2404k o X m] BA
FF R B AR AN RS AR A R R B IR o 224 iR AR A S A K A s 1 B B S S T A
HN A ARG, IR 8, BRI BEA 5. IR A, X445 RAE
1% 2 ZE KRR, o DUE R TIER H b2 — .

Avank BT RECH 0.012000, SEAMTEE (AP) 2IEAHIE. X1 B A B V45 6k
KIE, NAHRERY e I85R . b b, SRR, LS, i3t
T SE KA LRSS BV AN, AHREEY, e R alRegs tHilsl, 335 ieih
AR T o RIEGTER, XANEERTE 5% M B EEKPE T RE,

Conaex T R ECN-0.010686, SIRKMIERE (AP) EHAHK . EEIE ST
W, BRATKE AR ETREGE N 1, 9 BEHIRIiEN 0, BT eafs B mm e
A, VLB Y, XA T T 9 B, SRR G
RO U0 T R s I E, SR T SRR E S TR, AERMEES
FEAT IR EE 2, NIRRT B T getE oK. B3

HFEBREREN, LME N1, H Gend IRECH 0.015981, KT 0.
PRI S PE ) Gend 5ERAN ZR AR, ZMER) Gend 5T ZACIEA DS B AR
PR EdE, 725 LA NSEE AT IR, N H 2 IR BE B
HEMANNLZFRZ . HREF AR KR/NZIR, ZEARAE 10%00 22 5% KF A
TEN

FEIRER, fERGREN 1, AERMELEA 0 MM, Fshihi Type RECH-
0.41713, /NT 0, AEFELM Type RECHN 041713, KT 0. H¥rizdds, S545H
ZEIRARER AR, AEMSR L Sk . MR ETT I TR it >, /R, LK
Yo I EHL T3 T A 850 7 WM 22 [ ARG R 7 o, SO AS AN ik, 3 AN A3
F RN i A =y, B E T IS IR E BT EZ U E L, BLkIE

2
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AR T B 5N s

(O FERRABERFEN T, | R SRR, MW KAAE A
b TR SRR W R o ASSOEI NP B RE TS, b 1A
FORAFEMEZAE T, | R s EN ST SR . A T HRRAAEANHE
P, HAT ST RAR AT REL Ko T 9% 38 X 7 i A O 2 2l IRARAL . D 7 92D 7 i 1)
VB RA S A A, MV AEAE R BT RS R i, XS BRI AE ANF

(O DA E A A% S X5 WO GE A, 258 3 K52
J7 AT BEAFAEAN R AR O e 70 38 I XU R doe RARIRS S 23 A SSE 00 3 A
A ZNA A, BB 28 BRAS OIS o — BT 5 5 H 398 B AR T SK T/ I
RZWE RTINS FK I E ML SR T Wi EfdhTE
SEASKRREE S N T2 S SR R S L AL, A PR 5T 6 R Y
AT RE 2 T IR T, A T S R UL, A 2 1
BARERADN NER T, AR EEA AN NEFK IR~k . Hid
PR AR 7 AL SR i AL — LR

(=D &bk SRR S A . A SCEIE BRI, AT AR
09 0.015981, KT 0, XULHIMEL T HVESER, LIESERER S, Xl fE
SRR EYIE L, FAAMRSEHEAAR, Whh, LERRE N it
E RIS TR BRAS R — S AT IR KR AR o AT S EEI LR, SR 5k
s RS AR P SR K ST, HRBOUNAIE, HAE 5%/
BENICOP T B35 R U NS 5 IS BT, T 9% 35 R0 fE il . S I,
TR AP, KA AT URISE GBI ARAY, AR, e AT RESS ikl VH
WHE WML S T

CPUD FENG K s =I5 T, A B AR SO L R RN HE 3 A 25 2R, AT DR
PR, NS, BT FREITIHERR, DPAERFKERER R
FART 337 L3 B i ds, ARBTG5~ R B %, (HEA A A&
SENTIZ i T T L3R 5 i o A SCHR I i SR PR BOE AR B REX AN LR, B
B U= P80 b T Bk 0 SR oA = = SR I, AR B 0N T I JE R i
RO AR, AN ANEZOFRA RS TT, 70577 AR A LRV,
RTINS ELBE iy, SEAN IR AR, 45 R iE O s —F 5 i
B R B0 (IR IRIMEERZD. AN, BT ANEK SN NERKAT
CAEAT S I A, DRIBEAEXS T F2 55 s s > A AT T il S A A% B
2l .
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B3R

Codel: Quantity Strategy for firms, price determined
Syms X;
a=2000;b=40;r=-0.2;delta=0.8;p=40;sigma=200;
probility=1-normedf(-400,0,sigma);
c1=30;c2=3;% V. T B AN 25, B MAS N 3 70
func=1/(sqrt(2*p1)*sigma)*exp(-(x-a+b*p)"2/(2*sigma”2))/probility;
Yo 3 7 KA Y R A
for g=200:800
bound=a-b*p;
delta=exp(r*(q-bound)/bound);
profit(q-199)=(p-c1-c2)*q-(p-delta*p+c2)*int((q-x)*func,0,q);
end
quantity=[200:800];
set(0,'defaultfigurecolor','w");
plot(quantity,profit)
xlabel('Quantity');ylabel('Profit');
hold on
peak point=find(profit==—max(profit));
plot(quantity(peak point),profit(peak point),"*','color','r");
legend('profit level','Maximum profit point')
profit(peak point)
Code2: Price Strategy for firms
a=2000;b=40;r=-0.1;delta=0.75;sigma=200;%r F R~ IHHE
c1=30:c2=3;% V. (W B AN 30, BffRMA N 3 75
plist=[33:0.1:46];
n=size(plist,2);
for p=1:n
for g=200:800
bound=a-b*plist(p);
delta=exp(r*(q-bound)/bound);
probility=1-normcdf(-a+b*plist(p),0,sigma);
func=@(x)(1/(sqrt(2*pi)*sigma)*exp(-(x-
a+tb*plist(p))."2/(2*sigma”2)).*(q-x)./probility);
temp=quad(func,0,q);
%temp=quadI(func,0,q);
profit(p,q-199)=(plist(p)-c1-c2)*q-(plist(p)-delta*plist(p)+c2)*temp;
end
end
set(0,'defaultfigurecolor’,'w');
[np,nq]=meshgrid([33:0.1:46],[200:800]);
24



mesh(np,ng,profit');

xlabel('Price");ylabel('Quantity');zlabel('Profit');

hold on

[peak p,peak q]=find(profit==max(max(profit)));peak point=[peak p,peak q];

%plot(quantity(peak point),profit(peak point),*','color','r");

max_profit=profit(peak p,peak q);

max_p=max(np(:,peak p));max_q=max(nq(peak q,:));% F i &z K B 1 #% LA &
B

plot3(max_p,max_ g,max_profit,'*''color','r')

Code3: Price difference
p0=43;p1=40;pmin=35;
k1list=[0.1:0.001:17;
k2list=[0.1:0.001:17;
rows=size(k1list,2);
for k1=1:rows
for k2=1:rows
price(k1,k2)=pmin+k1list(k1)*(p1-pmin)/(k1list(k1)+k2list(k2));
end
end
set(0,'defaultfigurecolor','w");
[nk1,nk2]=meshgrid(k1list,k2list);
mesh(nk1,nk2,price');
xlabel('k1");ylabel('k2");zlabel('Price");

%%%%6%%%6%%% %% 1 1119%%6%%%%% %% %% %

p0=43;r=0.2;quantity=438;a=2000;b=40;

demand=a-b*p0-100;

delta=exp(-(quantity-demand)/demand*r);

pl=p0*delta;theta=0.95;

lamda=[0:0.01:0.5];n_size=size(lamda,2);

pl_array=pl*ones(1,n_size);

for i=1:n_size
pm(i)=theta*(lamda(i)*p0+(1-lamda(i))*p1);

end

set(0,'defaultfigurecolor’,'w');

plot(lamda,pm);

hold on

plot(lamda,p1_array)

xlabel("\lambda ");ylabel('Price");

pmin=0.9*pm;%lowest price
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k1=0.5;k2=0.5;
for i=1:n_size
real_pm(i)=min(pm(i),pl);
if pmin(i)>real _pm(i) | pmin(i)>p1
price(i)=0;
else price(i)=pmin(i)+k1/(k1+k2)*(real pm(i)-pmin(i));
end

end

hold on
plot(lamda,price,'linewidth',2,'color','g");
legend('Up Price','P1','P*');
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