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Abstract: This paper investigates the joint decision-making on financing, ordering and promoting of a
newsvendor-like retailer confronted with capital constraint, who can exert promotional effort to improve market
demand. The optimal operational strategies of the retailer and the threshold conditions on financing and pro-
moting are discussed. In case of relatively high interest rate, the retailer does not finance unless facing extreme
lack of funds, and uses all funds, including loans if any, to purchase commodities. In case of relatively low in-
terest rate, unless the initial capital is sufficient, the retailer finances from the financial market and allocates all
funds coordinately to commodity purchasing and promotional activities. A static comparative analysis of the
retailer’s strategies and the factors, which can affect the strategies and income is conducted. The results show
that the commodity purchasing and promotion activity are nondecreasing in the initial capital. What’s more, a
lower interest rate or a higher sales price leads to more loans, more funds allocated to commodity purchasing
and promotional activity, and more profit when the retailer is suffering from poor funds. But the impact of
purchase price on the strategies and income of the retailer varies with the retailer’s initial capital status. Finally,

some economic phenomena related to sales promotion are explained.
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Table 1 The funding operation strategy of the retailer in the absence of financing
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Fig. 1 The funding operation strategy of the retailer in the absence of financing
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Table 2 The funding operation strategy of the retailer in the presence of outer financing
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Fig.2 The funding operation strategy of the retailer (r > r°)
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1+ A>0, M Bl =0, XERANREMME. T, JFXE pe = 0 FiATRHE, 5 IURE L.

DA=0, ptmm = 0.

TERXFEE R, REDMRE2) -5 v M RQ3), WMl B = Bs*, B = By

2) A =0, pm > 0.

M um > 0 013 B}y = 0, HIRFDFR B = wQ®, Fk R (F2) v &N

D' (0)F (%) — pD (O)F(Q°) = (p— w)D/(0) = 1 — pm,

XS ER (p— w)D'(0) > 1 AT
3) A >0, pm > 0.
ERF TG T, 4 Br — 081 BY — B, AREDFRQTH B = BY < wQ. % pm > 0 1, 13D H R (E2) T
R wD! (0)F (%) <F (%) VERH B = B, ERXS T wD/(0)F (B/w) < F (B/w), H315 1 1{3 B < B°.
4HA>0, pm = 0.
EXFER T, REDARE)FEL N

P& (B )
EF (; - D(Bm)) =14, (F9)
/ * B: *
pD' (B F (? - D(Bm)) =1+ (F10)
ERE A > 0, BT QAR (FY), FT1E
e D(B}) > - D(B}). (F11)
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M~ @) M(F10) K D() M, WHIE By, < Biyy, BRI 48 REANNXFLD, WH BE < BE*, ZEM
T B < B + By &Ja, MAGIEL 2 L X > 0, XA B = Bi(B) + By (B) > B®, 4i L, W43 B° < B < B&* + By

HEEE.

EIE3HIERR % BLY, BLF MO S P3 HIEARAR. P3 I K-T %4F N
Py <B£* - D(BQ*)) (1= pet+A) =0, (F12)

/ B

o0/ (8500 (2 = D) ) - (- 42 =0, (F13)
—r+Kr+A=0, (F14)
pueBL* =0, (F15)
pmBhy =0, (F16)
KC™ =0, (F17)
MBI+ Bl —B—-C"™) =0, (F18)
pie =0, (F19)
fim > 0, (F20)
K =0, (F21)
A>0. (F22)

5B 2 FRERIZRAL K pe = 0 TR Z MOLH). T2 & = 0 fl & > 0 BEFME AT BB,

MR x=0.

MR k=0, WAAXF14), H X =r > 0. MRFERIAT T 00, WA RELHGEIMEA, BIFERBEEFEIH %
S ALERAE N B FTA 98 4 B TSR IG7 R0 St (R B9 V5 31, AS SO VE A7 AE R B 55 46

1)k > 0.

Hr>0,H By =05 =r>0Mg4, WE B =B+C™, HlE:U(F12)M(F13)r1F

BT* _ B’l‘*
pD/(O)F( C)=1+r—um<1+r:£F<i>,
w w w

HO)NAEXR B =B. H5I#H3HF B<B° Hr >, BJEHERES C™ >0, W1F B< B < B°.
2) pm = 0.
RIERFE12)M(F13), BL*, By M C™ wT@H LR =&z, A

%

gﬁ (B; - D(B;l*)) =1+, (F23)

D' (BIF Be” DB ) =1 F24
p ( m) w - ( m) — +r7 ( 2 )
BI* + BM* = B+ C"*. (F25)

4 B=B+C"™ =Bl + By, HSIH 3, 8 r < r°. BOLRMA(F23). 24 MK (F25), 7T#3 BL* = Beo(B), Bhf =
Bm(B), C"™* = B - B.

BB k> 0.

FEXFMEIL T, 0™ = 0, BIEER MR k2 A TR

DA=0, um = 0.

s, sE12)M (EF13) 7 5 7 A 8 XM K@G), AKX Be® = B, By = B A C™ =0 &k =0, &
f B{* + B < B.
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2)A =0, pim > 0.
B pum > 0 W18 BhF = 0, HREFI1) A B = wQ°, R(F13)IEFEN (p — w)D'(0) = 1 — pm < 1, XERETJE.
3)A >0, fim > 0.
M EIDU L k> 0, H A< r M pm >0, XH B =0, &S X > 0, WA Bl = B. ¥ ks B 5RE1)M
NEFI)HEL GV
pD'(O)F (B/w) < LF (5) S A<l

51 H 3, WA B < B < B° A r > r°.
H X >0, pim = 0.
Y pum = 0 I, BRFE1I)MA(F13) 15

1 < pD'(Bi)F (Bli* - D(B;;‘)) gﬁ (BI:* - D(BIJ)) =14+A<147
A >0, WA BL* + Bl = B, 4513 4, BTy
1 < pD'(Bm(B))F(G(B)) = gp(G(B)) —14+A<1+r

W% r>r°, H51# 2, A B° < B < Bf + By #E r < r°, 1513 3, 143 B < B < B} + Bji,. IEEE.
EIE 4 BOIERR B2 BL* > BY M BY > B M5l B e 2 e 3 53, NE E[n™] > E[r*].

E[ﬂ_r*]:BmaX {E[r"(Be, Bm,C)], s.t. Bc 2 0,Bm > 0,C > 0, Bc + Bm < B+ C}

maxp, B,,,c=0 { E[" (Be, Bm,C)],s.t. Bc 2 0,Bm > 0,C > 0,Bc+ B < B+ C}

WV

max {E[7(Bc, Bm)],s.t. Bc 2 0,Bm > 0, Bc + Bm < B}
=E[r"].

EREE C™ AE B RLX AR TF, EXFEE T LR S A SO A%, BIE[R™] > E[r*|2/E B 1)

— AN DX [ 7K O B
EIE 5 BOIERR 1) R ETE 2 FE T 3 W B SE.
2) M EH, H
OE[x*] |  p = B:_ )
S5 =A=LF <U D(Bm)> 1. (126)

Fm s AR B REFI) K pe = 072, 2 B +By < B I, HEH 2 iR 28 1) Fh Tﬁﬂ/, A X=0

ﬁaEa[; ] =0; Y4 B < B+ B i, e 2 iEB A 58 3) M 4) MBI, B A > 0. 1 r° E’JEX;DF( ) = w(1+r°), "]
&
8E[7T*] _ P = BO o
9B |B:BO *EF(I)—l—T .
[ ] ° OE[r*] .
HIE R 2, 51 2BL M A(F26), AT |B<pe >7,0< A= OB |B=po <.
I (E26), XA
B 0B .
O?E[r*] _ ——f( ) w OB 0<B<B w2,

2
B ~LrGm) 6B, B <B<BI+Bi.

aB* B[]

6B2

%0<B<B° W, H =1, 513 2, XA G'(B) > 0, 5RE27)HSE A FHE: XA (0, B +Bi)H
E[r r*]a%?BTEIEﬂ(O B +Bi) F*ﬁﬁi"ﬂlﬁlﬂ’]ﬁ% FEACL, IE B K.
=7 8E7I'
VSIS B > B WA Bl = Bl A il )
* B < B < B°W,H B =B, WA

OE[r*] _OE[r"] _pa(Bc\ ,_praz(BY _
OB OB wF w 1_wF w 1.

< 0.
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3E[7T ]

R ST B RSB, s, U [ T
EE%IEMEEEEPE’JU DA .
OB Ao,
0B

gt H
aE X _
o =26 (2
Hop s A0k A T30 LK

OE[r"™* OE[r* OE[r* _ (B
] , = & ]’B>B’< [ ]\B:B:%F(a)*lzﬁ

B 'B>B ™ 5B 6B
2) 555 1) P AE I S5, . ==
EIE 6 BUIERA 1) Bk e 3 M5 H 5 S LS.
2 T* Tk

2) B 5, 1 8E[” - o <o, it 2 E[’T I _ —ag; >0, .
ERTHGER D EEEIE 2 EH 3 MG H 6T TE?&?&{ Eid.
2) HE%EH,

OE["] _ [min[D( Y4 E, Be ]} >0, (F28)

Op
8Eg;r*] =E {min[D(Bfn*) + &, Bi* ]] > 0. (F29)

BESK DY < BU* HL B < BLY . B RORESRTE B IS K R, S a%[;*] < aEg;”l e R AR B
ANX AR SE. B F(F28)FIF(F29), B

B[] , B OB},  Bf . (B: OB
= _— = —_ — >
2 D'(By)F (= = D(BR) " o F (=%~ D(BR) T 20

aZE[ﬂ_T*] V- Br* 8Br* Bg* B Bg* . 835*
0 7D(Bm)F( ” — D(BY; )) o +=2 F(T—D(Bm)) P > 0.
M B < B + BEF W, ﬁaB* %B* > 0, Eiaft(F27)Tﬁ 5[97;3] >0; M B> B+ B, A 83?“ =0
OB O*E[r*]
EBB =0, A 9908 =0.
o v | aan* oBL* OE[r"™] _ o | aB’*
M B < B4+ BEWLAH >0, R > 0, Fz0(F28)n 15 908 >0;1MY% B> B>+ BWLA =
oﬂaB =0, KT 8EBTB]:0. IEEE.
?IIE7EI"]1iEEH TEUEHI 2 B, B4 —A 5] 3.
% 5(6) = F(©) = #€)(€+ ). 3oa(©) = L k> 0.
SIER 8 WIRBEHIARER ¢ BB RME, B4 S(€) <0, HHE>08F#H k> 0, H5(¢) <0
513 8 BUIERA  Hh S(0) <0 LK
ey 7 _F(6)
S(&) = f(&) —=2(8) (6)(E+ k) F(é)f(é) (©)(E+k)<0
ME SE) <0, HEe>08#FH k>0, H S¢) < UEEE.
NITUEBA 5 2] 7. 1) W R R % 2 4 %ukﬁ%ﬁ(z) H(3)~ 2(6) &3 (7) vT 5E R —H 4 IE .
TUESE 5. EEY B (B)KT w M. R 51 2, MG HE N
' _ F(GEB)

Be(B) + Bu(B) = B. (F31)
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Fh1 3 (F30), L S I3 7 2 %ﬁf) <o.
SR EO TR LT w 19— S%, WA

D" () PP = iy (o) 25 - pG) PG ). (F32)
iistean, 20eB) . OBnlB) gy gi sem ) = B pip sy
agfw ) <% +D’(Bm(B))) 835;()3) - BEU(QB) <0.

B EREANRE3), BTG53

" 1+ wD'(Bm(B G(B OBm(B
(07 gy - 2P LS ) P
1 Be(B) _
=——  (fsB — F(G(B))F(G(B
o (Fem BB rew)rem)
_ _FGB) . a(B)GB) + BulB)] - FGB
[wF(G(B))}2(( (B))[G(B) + Bu(B)] — F(G(B)))
_ _—FGB) gp
[wF(G(B))) ()
HAERWEMNTFE, f51H 8, XA S(G(B)) <0, HixHERE B> B° > 0,1 S(G(B)) < 0. K, aBgu(,B) <
0. 5% 8) oz, mrip 2 PB) g
Ech( ) + Bm(B) = BT{ 835( )>0 HB° = B.(B°), X4 aio 0. WEEE,
EIE 8 HOERR  EiEmE e 2. EE 3 fI5I B 8 FIHEMR A — IR AR R AR
TE E [7*]f E [#™ 20T w iE. HEgcE, f
6Ea[f] - pﬁcF (%: fD(B;‘n)> <0,
8E8[7;T*] = pig F (Bi* —D(Bfn*)) <0. iF .
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