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Supplementary
A. Appendix

A.l. Proof of Lemma 1

Proof. By applying backward induction method, the dealer maximizes his profit with the selling price
CFy,,CF
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The manufacturer maximizes her profit by choosing

Cre _ A; +ca(l + rf)
Y 21+ rHa

Substituting wiCjF * back into the dealer’s best response function pl.CjF , we derive the equilibrium selling
price
CFs _ 3A; +c(1 + riF)a
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Suppose rgp is an exogenous variable; the firms’ profits are given by:
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A.2. Proof of Lemma 2

Proof. Using the backward induction method, the dealer maximizes his profit with the selling price:
r _ Aj+(1 +riTjF)wija
Y 2 '

The manufacturer maximizes her profit by choosing

e _Aitca
Y20+
Substituting wl.TjF back to the profit formula of the manufacturer, we derive the first-order derivative

concerning interest rate rl.TjF , which is non-positive for all feasible interest rate r?. Therefore, the optimal

interest rate is

TF* _

i =0.
Accordingly, the manufacturer sets wholesale price at:

r

TFe A+ ca

Yii T g
and the dealer’s selling price is:
1 3A;
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The profits are:
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A.3. Proof of Proposition 1

Proof. The low-demand manufacturer’s price under symmetric information varies depending on the
type of contracts. In the wholesale price contract, the price is denoted as wiCjF *, while in the trade credit
contract, the price is represented by w]*. We have:

CF TF+
Wi < wy;

The dealer’s unit cost differs based on the financing method under symmetric information. When

using bank financing, the unit cost is calculated as WS.F (1 + rl.CJ.F ). In contrast, under seller financing, the

unit cost is w],"*. We have:
CFx CF TFx
Wi (1+ ri; ) > wi;
The dealer’s selling price differs based on the financing method under symmetric information. When
using bank financing, the selling price is pl.CJ.F *. In contrast, under seller financing, the selling price is
pi*. We have:

CF+ TF*
Pij > Pij
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A.4. Proof of Proposition2

Proof. The low-demand manufacturer’s profit under symmetric information varies depending on the
type of contracts. In the wholesale price contract, the profit is denoted as H(WCF ), while in the trade
credit contract, the profit is represented by II(w/.", r/;"*). We have:

O(w/E, ™y > THw™).

The dealer’s profit differs based on the financing method under symmetric information. When using
bank financing, the profit is m,( pCF ). In contrast, under seller financing, the profit is ﬂ,(pTF ). When
B> -c[2A, - c(2 + rCF)a] we have:

CFx TF*).

n(p;; ") > n(p;

A.5. Proof of Proposition3
Proof. To satisfy constraint TI(w$?) > I1,,(w$f*), we need:
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The Lagrangian function of the above nonlinear programming problem can be constructed as follows:
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The KKT conditions of the Lagrange function are:
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where w¢% >0, 1 > 0.
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If 2 = 0, we have: o 0, the manufacturer sets wholesale price at w> =
WL
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, substituting w{® back to the constraint IT,,(w$}) > IL,(wi["), then we derive: ¢ > 3.
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If > 0, we have: o1 = 0, the manufacturer’s optimal wholesale price
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and the constraint is obviously satisfied, where 1 < ¢ < 3, that is, the relative variation in demand is

small.

Therefore, the dealer’s optimal selling price is:

csn A3 —BAuAL +6A] -
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A.6. Proof of Proposition4

4a[-4Ay +3A, + (1 + ol

Proof. The Lagrangian function of the above nonlinear programming problem can be constructed as

follows:
(A — ca)?
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If 1=0, we have.
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), then we derive: T > 3.

the manufacturer’s optimal wholesale price w!® = and r{° = 0, substituting w}? back to the

TF+ ,TFx

TS
constraint IL,(w!s, 1) > I, (wl F*, riE

If A > 0, we have:

HH(WLL, A)
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=0,
04
the manufacturer’s optimal wholesale price
WIS = 4B(AL + ca)
H 8Ba — (Ay — Ap)(Ay — 3AL + 2ca)’
and
PISe = —A% +4ApAL - 3A2 = 2Aphca + 2ALca'.

8Ba
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The manufacturer can intuitively set

W?Lg* _ 4B(A; + ca) ’
8Ba — (Ay — A Ay — 3A; + 2ca)
and ) )
;{LS _ AH +4AHAL 3AL 2Apca + 2ALCG’,
8Ba
and the constraint is obviously satisfied, where 1 < 7 < 3, that is, the relative variation in demand is
small. [ |

A.7. Proof of Proposition5

Proof. The low-demand manufacturer’s price under asymmetric information varies depending on the

type of contracts. In the wholesale price contract, the price is denoted as w'?*, while in the trade credit
9 A
contract, the price is represented by wi>*. We let r % When r* <rif <1land0<B<T,
L~ Ax

where

B Ay —Ap))Ay —3A; + ZCa/){A%{ + 6Agc(l + rf)a —c(l+ rf)a/[6AL + c(1 + r)al}
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we have:

Wil > wip'

The dealer’s unit cost differs based on the financing method under asymmetric information. When
using bank financing, the unit cost is calculated as w$7*(1 + rCF ). In contrast, under seller financing, the
unit cost is wi3*(1 + ri3*). When r* < rCF < 1, we have:

wi (L+ iy > wi (L4 ).

The dealer’s selling price differs based on the financing method under symmetric information. When
using bank financing, the selling price is pff *. In contrast, under seller financing, the selling price is

TS = * CF .
p;; - When r* < ri < 1, we have:

CS* TS
P > Pir -

A.8. Proof of Proposition6

Proof. The low-demand manufacturer’s profit under asymmetric information varies depending on the

type of contracts. In the wholesale price contract, the profit is denoted as TT(w¢s * CF ), while in the

LL ~»
trade credit contract, the profit is represented by TI(w];*, r[;*). When r* < ril" < 1, we have:

TS+« TS s CF
Hwpp"rpp ) > Mwip " rg).

The dealer’s profit differs based on the financing method under symmetric information. When using
bank financing, the profit is 7(p$7*). In contrast, under seller financing, the profit is 7(p?;*).
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When 27" < ri" < 1and B> G, where
K
16rSTal~4Ay + 3A, + c(1 + rSD)e]’
= 2A3[1834] - 24,c(39 + TriM)a + 2c3(=3 + 1075 + 90’ |
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where

K = -33A} + A} (18c(2 + r")ar — 81Ay)
?(3A3 (=4 + 2r§" + 305" = 24,35 (T + 11T + 40 ) )a):
S =t A+ g+ rDat + 4A3(48AL + (=15 + 1 )a);
Q = 7247 - 3A7c(11 + 4ri")a + 24,7 (=3 + 515 + 50570 + ErF (5 + 8157 + 3057,

We have:
ﬂ.(pCS*) > ﬂ_(pTS* )
|
A.9. Proof of Proposition7
Proof. In the trade credit contracts (wls*, r15*), the low-demand manufacturer’s profit is ITI(w’3*, r[¥*)

under separating equilibrium. When comparing this profit to the scenario under symmetric information,

we observe that TI(w}7*, rI3*) = (wi I, rif*) < 0.

In the trade credit contracts (w}:*, ri>*), the dealer’s profit is 7(p!+*) under separating equilibrium.
When comparing this profit to the scenario under symmetric mformatlon we observe that n(p;; ") —

n(pTS*) > 0.

TS«
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