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Constructing a Procedure of Mortgage Loan policy

for Small and Medium Enterprise

Student : Meng-Hong Lin Advisor : Lee-Ing Tong -
Yung-Chia Chang

Abstract

Economic recession and unstable financial market has made some companies not
being able to make on-time payment after receiving mortgage loan. It ends up
creating high overdue loan and low recovery rate to banks and financial institutions
and consequently resulting in huge loss financially to these loan agencies. To reduce
the financial risk due to incorrect loan decision, it is necessary for banks and financial
institutions to construct an effective procedure to approve a mortgage loan application,

which is known as loan policy:

Internal credit rating and bankruptcy prediction model are two major approaches
found in literature when constructing loan policy for big enterprises. This research,
focusing on small and medium enterprises, constructs an effective and reasonable
procedure to assist banks and financial institutions in making loan decisions quickly
and correctly. The proposed procedure consists of three stages: (1) selecting
variables and collecting data, (2) constructing inner credit rating model by using
Analytic Hierarchy Process (AHP) and Techniques for Order Performance by
Similarity to Ideal Solution (TOPSIS), and (3) constructing bankruptcy prediction
model by applying Logistic Regression based on results from internal credit rating.
Furthermore, this research suggests a survival duration prediction model for loan
agencies to make flexible loan decision to those enterprises that are predicted as failure
based on bankruptcy prediction by adjusting lending amount, lending rate, lending



duration and collateral so that profit can still be made while loan risk is reduced

effectively. Finally, a real case is provided to demonstrate the effectiveness of the

proposed approach.
Key word : loan policy, small and median enterprise, inner credit rating, bankruptcy

prediction, Analytic Hierarchy Process, Technique for Order

Performance by Similarity to Ideal Solution, Logistic Regression
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S, = /Zk:(vij —v*)? (2.8)
SN ) S ORS (2.9

A PR E B R R Ranip FHRT AR
FR- BRI - B ARG EIRE . LG AR R
g W R ER TARSREAR ) RO S REFFY BT
Bfafrf mEfd gedp k24 o Tipdisfe R | C 2348 250 5 ¢

S-,
Ci=—"— )
TS s (2.10)

HY0<C/<1>i=12..,m
.}5‘% #k Jm;.“ﬁ,

Bt 109p & R EEHIE B iR AfpatE T B C ht ) o AT R ehipd

WE B o CAREEITI A AR R RAER ARG o
2.5 BEdrw i §F ( Logistic Regression )

2.5.1 ?E"r"?%"riifxf?i L

R friw jF A J Berkson[25]#r# 4t 0 H 2 2 W ARR R s -~ REDT
B RS AU B A e

Rk #ri fpfo- AU AL AR - B R REE 5 B BT
oo RBACF T ¥ %2 BT RAPIA S - p 2 FHEF o B F 0 - AP
AR RRgs ey B AL BR o B E- ﬁifﬁ"ﬁﬂﬁﬁﬁ*‘rﬁﬁﬁ P e
g TR L RS - AR REAIR G R IR A ER T R
- B & a3 2RI L TS BN .
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2.5.2 Bk #riw FHCA2 & >
B FOR 2 % ¥ i - &~ %# (Binary Variable) pF - iz 885 3+ # (Y=1)

A pR(Y=0)3 fie % > RIFE F ¥ 2 - B R T
f(X):Y:ﬂ0+ﬂlxl+""+ﬁkxk, (2.11)
B x, NAFKE P Rl BcE > A FR 4 Hr R PRYZH R o

e B - AR TR S R 2 kR RRE S R T & 6 6 (0

-~

1) 2% > @ B2 ik RRFRH 2o

F]pt Berksonia i logitdgde - £ P& 7 5 2 # (Y=1)e® 5 o Pis &7 6 22 254

o0
P:
PlH 4 prerix1—P
1
1—P:=I:;T&7, (2.13)
#e F(X)=Y =8+ BX +.. ¥ BX7
2t s A P A T TP (odds) -
P f (%)
—e , 2.14
1-p (2.14)
#-F V(2. 14)BH ¥ #cis 17 3
P
Inﬁz FO) =By + X+t BX (2.15)
$h AR T L R ri fF S AR5 o
T REGEL, 6 TFd TRARESSPEF P OE
g Bot Buxyt BaXat o + B Xy
P - 1 + eﬂ0+ﬁlxl+ﬂ2X2+ ..... +ﬁka s (2. 16)
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L=P(Y,=y.Y, = ¥,  AuAY, = Y,)

TP (1-P)™ =T1( ity
i ! i-1 ] 4 Pk 1+ ePkX , (2.17)

T P S0 B L B~ s o 1 B X iy B 32 (Maximum-Likelihood Method )
T FBE B xRS, o

Aot B AT R F 3k A 3] @ (threshold value) - H i ¥ ALK R G
0.5° % B #rid FHCAI TR 7 AP < 300, 5pF » Rt TAL2] W] 5 27 (Y =1)
ApE = 0 FPE 0.5 > BIH ] 5 L pe(Y=0) -

2.5.3 ¥k T
1% 3Rtk AT T AR AR Y BB R FARRL] R HARE

B Rt LA ALR - T 4T PR g Ee

2p) = —2in =70 (2.18)

kit h & HoeA=6=F=.=4=0

HY B0 575 p Rk 2GR BF
BarPEi v 53t R A(B) < 20+ 2 A pi(ka) RIS L EFEE P kG

pd ROEPISEZEKP ) attlF kE.

2 AR Sl T e o W % Waldse:t & 2% p % fiox, 2 B F > Wald

S.E ’ (2.19)
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KRB A L TG TR F AR A ] Lk

4.2.1 ZHp NG * =32
AP E AT AHP 2 3@ L0 R AR E o d AR B[TIEH A
T2 14 B Ry 13 B2 RHan=rg D > 1% AHP 2 £ L=a 5
P2t o] Flp AR g A1 Hordfien AHP EE 8 % s 271 &0 %k
a2 AL 0 I AHP 24T L RHehig € 0 dod 4-247F o
% 4-2 L R#AHP 2 £ £

%8k AHP & & %K AHP 4 &
X1 4.02% N1 1.28%
X2 4. 98% N2 2. 42%
X3 2. 24% N3 3.52%
X4 4.:17% N4 8. 54%
X5 7. 6% N5 5. 08%
X6 11. 58% N6 3. 44%
X7 1. 34% N7 1. 60%
X8 3. 88% N8 1.61%
X9 2. 60% N9 2. 50%
X10 3. 24% N10 3. 08%
X11 4. 66% N11 3. 99%
X12 2. 66% N12 2. 47%
X13 2. 16% N13 4. 05%
X14 1.18%

2R E 2 ARSI AHP B E SRt 0 ¥
TOPSIS 23 5% BREGFLIE P 2By, B R EfRy, > FIF BRETA

BRI R [ B[R ok 43977 o
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%4-3 L RBGEAEP 2B E[RE f LB

S (ZRME fEEEY | Rk ZEGEY |LRERY,
X1 0.00133 0 N1 0.00029 0
X2 0.00160 0 N2 0.00063 0
X3 0.00056 0 N3 0.00018 0
X4 0.00142 0 N4 0.00287 0
X5 0.00233 0 N5 0.00274 0
X6 0.00302 0 N6 0.00118 0
X7 0.00037 0 N7 0.00056 0
X8 0.00099 0 N8 0.00057 0
X9 0.00061 0 N9 0.00099 0
X10 0.00086 0 N10 | 0.00026 0
X11 0.00197 0 N11 0.00122 0
X12 0.00108 0 N12 | 0.00176 0
X13 0.00058 -0,-00015 Ni3 % 0.00098 0
X14 0.00032 -0. 00008

fiv R fasd f R EIFER RN F BRI EFHZR RO HRTLR

Cigsohst 0~1 2 » H &% 4ok 4-4 #7 o

% 4 L R o A
C e

&% | X1 X2 X3 N12 | N13
1 | | 2 e 4 4 10.496
2 4 2 2 X 2 4 10.689
3 1 1 0.5 - | 1 10.332
2814 0 2 2 EE 2 3 10.433
2815 3 4 2 e 2 3 10.418
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