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Translog

Translog

A Study of Banking Efficiency Under Financia Risk
— AnApplication of Threshold Regression Model

The purpose of this study is to estimate banking efficiency when

controlling for the degree of bank’s financial risk. | first applied the factor analysis

technigue to various financial ratios and extracted three factors that representing

financia risk confronted with banks. Those factors are capital adequacy factor,

earning factor and loan-safety factor. Next, | employed threshold regression model,

to estimate the trandog cost frontier using the extracted factors as the threshold

variables and compared bank efficiency with the without the financial risk model, the

trandog form. It was found that the translog form was biased and underestimated

bank efficiency than the threshold models.

Key words: financial risk, economic efficiency, threshold regression model.
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a, 52851.90 69443.51 Ing, 10.2560 1.1370
a, 275300.16| 288881.55 Ing, 12.0878 0.9212
X, 330304.24| 354577.51 Inw, -3.0597 0.2970
X, 2437.63 1956.88 Inw, -0.0326 0.2361
. -0.4334 0.6572
X; 9924.14|  11785.85  Inw,
. 9.6812 0.8435
w, 0.0487 0.0120, InCOST
W, 0.9957 0.2438
A 0.8192 0.6776
COosT ™" 23296.46 22682.62
Notes: 1. +: 90
2. 312,
2
1 2 3 4
5.0548 1.8935 0.6182 0.3752
63.18 23.67 7.73 4.69
( ) (63.18) (86.85) (94.57) (99.26)

*KMO Measure of Sampling Adequacy: Overall MSA = 0.6846.
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3 Rotated Estimated Factor Loadings
1 2 3 4
( )
R1 / 0.0875 0.9857 0.1309 0.0160 0.0910
(0.0430)
R2 / 0.1167 0.9221 0.1638 0.3077 -0.1208
(0.0739)
R3 / ) | -0.0767 0.5240 0.3574 0.6734 0.1631
(0.1429)
R4 / 0.8479 0.3503 0.1681 0.2239 0.6847
(0.1204)
R5 / 0.0273 -0.0577 0.5303 -0.2364 0.0686
(0.2769)
R6 / 0.0021 0.2121 0.9328 0.2168 0.1557
(0.0135)
R7 0.1245 0.0808 -0.0761 0.0336 -0.4412
/ (0.0444)
R8 / ) | -0.9210 0.9727 0.1581 0.1422 0.0920
(0.0387)
R9 / 0.0197 0.2663 0.8985 0.2780 0.1203
(0.2500)
R10 / 0.0013 0.2249 0.8871 0.1922 0.1489
(0.0125)
4 (factor score)
1 -3.2051E-8 0.999888 -8.01511 3.67758
2 -6.4103E-8 0.993783 -8.19719 1.37224
3 -1.6026E-6 0.972051 -12.37880 0.62950
4 -6.4103E-8 0.991999 -4.08452 2.03296
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Table5

Test for single threshold

LR Test P-value |(10%, 5%, 1% critical values)
217.65 0.0000 (91.70, 114.53, 160.65)
193.13 0.0000 (71.79, 92.88, 120.90)
271.30 0.0000 (93.20, 118.41, 160.92)
Test for double threshold
118.24 0.0000 (45.50, 51.68, 68.21)
148.27 0.0000 (45.36, 50.27, 59.60)
105.53 0.0000 (43.13, 47.27, 54.43)
Test for Triple threshold
39.11 0.0700 (37.99, 41.35, 50.70)
39.68 0.0867 (38.32, 41.81, 47.07)
54.90 0.0033 (38.62, 42.11, 48.08)
Table 6 95
2 Z, Z,
-1.12858 0.73079 1.28052
[-1.12858, -1.06326] | [0.70319, 0.74001] | [0.20969, 1.39987]
-2.28212 0.20098 0.44530
[-2.28212, -2.28212]| [0.13162, 0.20322] | [-1.32837, 0.44530]
-0.37960 0.23900 -0.08300
[-0.67940, -0.37040]| [0.23030, 0.28110] |[-0.11090, -0.04060]
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Z <=-1.12858 -1.12858 < Z < 0.73079 Z >=0.73079
N=13 N=248 N=51
Parameter  Estimate  t-statistic  Estimate  t-statistic  Estimate  t-statistic
(Std Errors) (Std Errors) (Std Errors)
Inq, 4.6241 2.64*** 0.1608 0.75 0.3099 0.49
(1.7510) (0.2141) (0.6273)
Ing, -3.9747 -2.53** -0.5336 -0.95 -0.7291 -1.02
(1.5690) (0.56147) (0.7145)
Ing? 0.7066 1.64* 0.0557 1.45 0.3878 3.52%**
(0.4318) (0.0383) (0.1101)
Ing? 1.2679 3.03*** 0.1909 2.63*** 0.4500 2.57*%**
(0.4190) (0.0726) (0.12753)
Ing, *Ing,  -1.0003 -2.53** -0.0638 -1.40 -0.3502 -2.49**
(0.3956) (0.0726) (0.1408)
Inp,*Ing,  0.2725 0.43 0.0887 1.93* -0.0928 -0.75
(0.6293) (0.0459) (0.1232)
Inp,*Ing, -0.1326 -0.35 0.0521 2.60*** -0.1442 -3.21***
(0.3800) (0.0201) (0.0448)
Inp,*Ing, -0.2954 -0.56 -0.0956 -1.85* 0.0589 0.51
(0.5304) (0.0516) (0.1157)
Inp,*Ing,  0.1146 0.37 -0.0084 -0.37 0.1642 3.74***
(0.3136) (0.0227) (0.0440)
Inp, 0.4537 1.20
(0.3768)
Inp, 0.2830 1.64*
(0.1726)
Inp,*Inp,  0.0984 2.83***
(0.0347)
In p? 0.0866 0.61
(0.1415)
In p2 -0.0400 -2.04**
(0.0196)

***Ggnificant at the 1% level. ** Significant at the 5% level. * Significant at the 10% level.
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Z<=-2.28212 -2.28212 < Z < 0.20098 Z >=0.20098
N=11 N=112 N=189
Parameter  Estimate  t-statistic  Estimate  t-statistic  Estimate  t-statistic
(Std Errors) (Std Errors) (Std Errors)
Inq, 4.5544 1.70* -0.4841 -1.31 0.8362 3.08***
(2.6818) (0.3705) (0.2714)
Ing, -3.6673 -1.71* 0.1933 0.28 -0.9924 -1.22
(2.1426) (0.6959) (0.8157)
Ing? 0.1282 0.43 0.0044 0.08 0.1061 154
(0.2947) (0.0549) (0.0690)
Ing? 2.0896 2.20** 0.0548 0.59 0.2789 2.87***
(0.9513) (0.0929) (0.0971)
Ing, *Inq, -1.3724 -1.86* 0.0280 0.42 -0.1392 -2.39**
(0.7368) (0.0665) (0.0582)
Inp,*Ing,  -0.9592 -5.63*** 0.0995 1.71* -0.0513 -0.82
(0.1735) (0.0582) (0.0627)
Inp,*Ing, -3.6254 -3.68*** 0.0317 1.28 -0.0340 -0.95
(0.9855) (0.0247) (0.0359)
Inp,*Ing,  0.6797 4.54*** -0.1519 -2.54** -0.0235 -0.38
(0.1498) (0.05972) (0.0626)
Inp,*Ing,  2.6958 3.60*** -0.0523 -2.14** 0.0133 0.35
(0.7480) (0.0245) (0.0377)
Inp, 1.1026 2.85%**
(0.3865)
Inp, -0.3881 -2.24**
(0.1731)
Inp,*Inp,  0.1115 3.12%**
(0.0357)
In p? 0.0990 0.72
(0.1383)
In p2 0.0032 0.18

(0.0182)
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Z <=-0.37960 -0.37960 < Z < 0.23900 Z >=0.2390
N=25 N=164 N=123
Parameter  Estimate  t-statistic  Estimate  t-statistic  Estimate  t-statistic
(Std Errors) (Std Errors) (Std Errors)
Ing, -4.5760 -4, 37 ** -0.0055 -0.02 0.0401 0.15
(1.0482) (0.2676) (0.2666)
Ing, 6.6606 5.31** 2.4495 3.37*** 2.3814 2.86***
1.2537 (0.7260) (0.8313)
(1.2537)
Ing? -0.5598 -3.33*** -0.0514 -1.18 0.1831 4.24***
(0.1679) (0.0437) (0.0432)
Ing? -1.2245 -4 41%** -0.1686 -1.90* 0.0936 0.95
(0.2775) (0.0887) (0.0981)
Ing,*Ing,  0.8621 3.91*** 0.0504 1.03 -0.2008 -4.04* **
(0.2206) (0.0489) (0.0496)
Inp,*Ing,  0.0623 0.34 0.0530 0.81 0.1664 3.95%**
(0.1822) (0.0651) (0.0421)
Inp,*Ing,  -0.0257 -0.17 0.0759 2.61*** -0.046 -2.17**
(0.1500) (0.0291) (0.0213)
Inp,*Ing, -0.1482 -0.99 -0.0819 -1.34 -0.1791 =377 **
(0.1499) (0.0610) (0.0475)
Inp,*Ing,  -0.0801 -0.65 -0.1224 -3.82%** -0.0167 -0.74
(0.1233) (0.0320) (0.0224)
Inp, 0.1514 0.42
(0.3589)
Inp, -0.9391 A TT***
(0.21970)
Inp,*Inp,  0.0696 1.61*
(0.0433)
In p? -0.1007 -0.69
(0.1467)
In p2 -0.0824 -3.84***

(0.0215)
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10 Trandlog

Parameter Estimate t-statistic Parameter Estimate t-statistic
(Std Errors) (Std Errors)
Ing, 0.1413 0.3959 Inp, -0.2733 -0.6605
(0.3569) (0.4137)
Ing, -1.7545 -1.8634* Inp, 1.2712 2.4910**
(0.9416) (0.5103)
Ing/ 0.0541 0.8478 Inp, 0.0021 0.0092
(0.0638) (0.2236)
Ing’ 0.2871 2.4647** Inp,*Inp, 0.0778 1.6029
(0.1165) (0.0485)
Ing, *Ing, -0.0468 -0.6564 In p? -0.2305 -1.8242*
(0.0713) (0.1264)
Inp,*Ing, 0.0208 0.3420 In p2 -0.0062 -0.0366
(0.0608) (0.1696)
Inp,*Ing, 0.0242 0.3289 Inp? -0.0687 -2.9602***
(0.0734) (0.0232)
Inp,*Ing,  0.0449 1.5156 Inp,*Inp,  -0.0840 -0.5973
(0.0296) (0.1407)
Inp,*Ing, 0.1023 1.6903* Inp,*Inp, -0.1465 -3.4434***
(0.0605) (0.0425)
Inp,*Inq, -0.1310 -1.7696*
(0.0740)
Inp,*Ing, -0.0287 -0.8082

(0.0355)
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11

Bank Trandog

1 0.83532 1.00000 0.99843 0.82095
2 0.76842 0.81141 0.87833 0.69153
3 0.76462 0.88245 0.62852 0.83723
4 0.67534 0.80099 0.80596 0.62026
5 0.73407 0.89888 0.71741 0.77869
6 0.69835 0.91576 0.74834 0.86616
7 0.58011 0.70655 0.65385 0.58807
8 0.58153 0.72639 0.66128 0.59728
9 0.55343 0.68486 0.65440 0.56186
10 0.64734 0.77826 0.76581 0.60439
11 0.54465 0.66161 0.66996 0.48500
12 0.49130 0.58118 0.62631 0.44293
13 0.57412 0.71855 0.69565 0.51583
14 0.72181 0.88066 0.84378 0.74235
15 0.64844 0.75223 0.75225 0.58360
16 0.52016 0.61133 0.65544 0.47304
17 0.56257 0.64090 0.66551 0.52160
18 0.50269 0.58366 0.58042 0.45380
19 0.43241 0.48492 0.61490 0.36115
20 0.56703 0.64926 0.46674 0.56092
21 0.54990 0.82146 0.88606 0.60611
22 0.67199 0.79125 0.82764 0.60910
23 0.59284 0.68979 0.71295 0.56064
24 0.69753 0.69835 0.74290 0.70511
25 1.00000 0.97007 1.00000 1.00000
26 0.73311 0.80810 0.76427 0.76207
27 0.77085 0.81950 0.76358 0.76709
28 0.63373 0.72193 0.70335 0.57918
29 0.65858 0.71911 0.72530 0.61508
30 0.61138 0.64663 0.67452 0.56490
31 0.58363 0.69575 0.74514 0.54802
32 0.62943 0.62144 0.66299 0.44387
33 0.62473 0.64815 0.66908 0.58903
34 0.61796 0.71798 0.69833 0.57555
35 0.64269 0.72024 0.76225 0.59163

21




36 0.64348 0.71737 0.74034 0.59749
37 0.81287 0.80763 0.95004 0.93680
38 0.51506 0.61291 0.61893 0.48261
39 0.55508 0.63963 0.70114 0.50512
Mean 0.639706 0.734286 0.729028 0.619129
12
(EFF)
Kruskal-Wallis Test Kruskal-Wallis Test
(x%, Prob>y?) (#%, Prob>y?%)
1 0.734286
2. 0.729028
(0.0324, 0.8572) (0.4556, 0.4997)
3. 0.639706
(13.3780, 0.0003) (8.5556, 0.0034)
4. Translog 0.619129
(1.3906, 0.2383) (2.4806, 0.1153)
Mean difference t Value Pr>|t]
(Std Error)
& 0.0052574 0.41 0.6820
(0.0127319)
& 0.0893218 7.13 <0.0001
(0.0125346)
& 0.0205772 2.16 0.0369
Translog (0.0095127)
13  Spearman
Translog
1.0000 0.8310*** 0.7350*** 0.9000* **
1.0000 0.7634*** 0.9115***
1.0000 0.7190* **
Translog 1.0000
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