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Fos 12

xR2 HARFEAEFREEZA MAE 1 RMSE £ 8

RMSE % 5 MAE %%

Bl gk T ERF ERT ER ERF ERT ER
YIgE | Mg | NZdE | DR | UNZREE | URAE | UNZRgE | IRAE | UNZRME | DURAE | UIZREE | e
0.25 [3.6081|3.9421|5.2669 | 4.4649 |4.6291|5.9660|2.7035|2.8184 | 4.0797 |3.2531|3.493 3 [4.3321
TRI4RAT | 0.50 | 3.0486 | 3.0116 | 4.8559 | 4.126 5 | 4.266 6 | 5.4330 | 2.3447 | 2.290 9 | 3.603 1 | 3.173 6 | 3. 136 3 |4. 096 2
0.75 |3.4921(3.7247(5.250 1 | 4.563 8 | 4.674 7 | 5.966 5 | 2.693 3 | 2.792 4 | 3.991 8 | 3.681 1 | 3.690 0 |4.401 8
0.25 |5.9088|5.9292|6.4382[6.2125|7.4855[6.4710|3.8906 | 4.8020 | 4.841 7| 5.078 0 | 4.947 1 |4.836 7
AT | 0.50 | 5.098 6 | 4.9343 | 5.8936 | 5.6368 | 7.0061|5.8226|3.6426 | 3.8774 | 4.5750 | 4.349 1 | 4.850 7 |4.433 5
0.75 |5.6965|5.4882|6.4733|6.0769 | 7.708 2| 6.414 4 | 4.376 1 | 4.070 5 | 4.917 7 | 4.521 4 | 5.774 5 [4.599 7
0.25 | 3.2747|4.2698 | 4.5380 [ 5.2427 | 4.763 1| 5.3388 | 2.4685 | 2.764 3| 3.4128|3.7171 | 3.53523.985 1
rRESAT | 0.50 [2.8070[3.3664 | 4.1334 | 4.8317(4.3590|4.8393(2.0796 |2.3903 | 2.9686 | 3.278 2 | 3.280 6 |3.666 0
0.75 |3.4160 | 3.8728 | 4.466 1| 5.3436 | 4.797 5| 5.3251|2.5746 | 2.8613 | 3.185 9 | 3.929 6 | 3.550 0 |4.108 8
0.25 [3.1260 | 4.2010 | 4.6690 | 5.2085 | 4.181 6| 5.3221|2.3227(2.7226 | 3.7556 | 3.4959 | 3.198 1 [3.6755
ANERAT | 0.50 | 2.6898 |3.1369 | 4.274 7| 4.8220|3.8361|4.9454 |2.0393[2.1529 | 3.1487 | 3.264 4 | 2.972 7 |3.540 3
0.75 [3.1597 | 3.4427 | 4.574 0| 5.2832 | 4.1905 | 5.496 4 | 2.4197 | 2.4355 | 3.254 9 | 3.665 4 | 3.254 3 [4.152 3
0.25 |3.7478(3.6733|6.0674 |5.6376|5.1445|5.4851|3.2151|2.7587 | 4.6514 | 4.2132 | 3.826 8 [4.769 5
AL | 0.50 [3.1193]2.5936 | 5.604 0| 5.1265 | 4.769 2 | 4.951 2 | 2.8107 | 2.174 5| 4.010 2 | 3.849 7 | 3.429 9 [4.535 3
0.75 | 3.8090|3.6289|5.9879[5.6715|5.1567[5.4591|3.1368|2.8171 | 4.2190 | 4.176 8 | 3.847 8 |5.027 6
0.25 |7.3260(5.8550(8.2596|6.2004|9.0900 | 6.2385|5.2311|4.1733|5.3684 | 5.180 3 | 6.588 3 [5.061 0
WARGERAT | 0.50 [ 6.5132|5.2476 | 7.6410|5.597 1 |8.3723|5.5957 | 4.718 6 | 3.580 6 | 4. 932 3 | 4.450 5 | 6. 062 6 [4.262 9
0.75 |7.2883(5.9396(8.3495|6.0383|9.1509 | 6.056 7 | 5.3524 | 4.2425|5.5329 | 4.519 8 | 6.711 2 |4.478 8
0.25 |5.3729|7.100 0 | 5.9613 [ 7.5814 | 6.787 6| 7.5415 | 4.143 4| 5.4230 | 4.344 7| 6.036 0 | 5.1552|5.739 3
WREAT | 0.50 [4.7327]6.0184 | 5.4934 | 6.8896 | 6.2010 | 6.9184 | 3.7277 | 4.736 0| 3.991 4 | 5.281 7 | 4.700 2 |5.294 5
0.75 |5.5295(6.7611(6.0209 | 7.5601|6.7877|7.6299 | 4.3311|5.2745| 4.5757 | 5.735 5 | 5.170 6 | 6. 066 0
0.25 | 4.4786(8.0357 | 4.9627|8.3533|5.6688|9.1962|3.5173|4.7990 | 3.7699 | 2.364 8 | 4.292 2 |5.360 3
FRAEARFT | 0.50 |3.9952(7.0251 | 4.5029 | 7.7849 | 5.1832|8.6405|2.0543 | 4.2302|3.2211|5.1896 | 3.814 8 [5.341 6
0.75 | 4.6730|7.5685 | 4.886 8| 8.6354 |5.6243|9.6896|3.3665|5.3045|3.4794|6.1002 | 4.172 7 |6.843 7
0.25 [ 6.9797(6.989 4| 8.6364 |8.5954|8.9021|8.8084|5.2828|4.9707|6.6092|6.0361|6.7933[6.411 8
DLEAT | 0.50 | 6.3944 [ 5.8468 | 7.864 2| 8.0290 | 8.1344|8.001 3|4.5639|4.2942|5.5507 |5.8565|5.9598 |5.763 4
0.75 |7.5747(7.0757(8.4276|8.7980 | 8.7347 | 8.7831|5.078 6 | 5.2757 | 5.8917 | 6.946 1 | 6.148 0 [6.129 6
0.25 [9.1204 | 5.8643 |11.840 1| 9.323 3 [12.649 6| 8.597 3 | 7.1302 | 6.200 8 | 8.577 9 | 7.418 2 | 9. 432 3 |6.406 0
SEERFT | 0.50 | 8.3324 | 4.474 4 (10.781 2| 8.439 1 [11.528 3| 7.8300 | 6.0443 [ 5.3131|7.0827 | 6.3703|7.9296 [5.901 0
0.75 |10.0952|5.9815 |11.508 1| 9.113 3 [12.371 2| 8.605 1 | 6.695 4 | 5.7754 | 7.352 3 | 6.558 3 | 8.279 5 |6.436 0
0.25 |7.0473|7.1602|7.1825|8.3487 | 8.1833|8.678 8 | 4.7822 | 4.7657 | 4.945 8 | 5.931 9 | 5.486 1 |5. 650 2
FE4RAT | 0.50 | 6.067 8| 6.3967 | 6.656 1 |7.7835|7.6522|8.0111|4.1853|4.3637|4.5919 |5.3757 | 5.3616 |5.3766
0.75 | 6.4937 | 7.2462 | 7.287 7 [ 8.473 6 | 8.3483[8.9181 | 4.7898 | 5.2133 | 5.244 3| 6.131 3| 6.2481(6.1335
0.25 | 4.3179(5.5101|6.0714|7.1586 |5.2328|8.1933|3.3385(3.964 0| 4.8591|5.029 1 | 4.066 6 |6.094 3
SERAAT | 0.50 | 3.6417 [ 4.3053 [ 5.564 1| 6.6295 | 4.7614 | 7.4659 | 2.8175 | 3.3046 | 4.282 6 | 4.998 6 | 3.634 1 |5.760 7
0.75 | 4.2332(5.4198(6.0189|7.3598|5.2036|8.2651|3.2566|3.9924 | 4.590 5| 5.650 1 | 3.966 3 [6.219 6
0.25 |5.7742 | 4.5342 | 7.6040 | 6.1546 | 7.6745[7.2298 | 4.240 9 | 2.8053 | 5.546 0 | 3.873 9 | 5.865 0 | 4. 888 4
AEEMAT | 0.50 [5.1023[3.1246 | 6.8244 | 5.7066 | 6.944 8 | 6.707 2 | 3.387 9 | 2.247 7 | 4. 6747 | 3.722 8 | 5.037 2 [4.924 2
0.75 | 6.2683(3.9009|7.3168|6.3509 |7.4982|7.4984 |3.9763 | 2.8495 | 4.6750 | 4.456 1 | 5.189 9 [5.732 4
0.25 |7.1317 [11.498 3| 7.231 6 |14.437 0| 8.564 1 [14.782 8| 5.2599 | 8.911 6 | 5.275 8 |11.455 5| 6. 382 7 [11.492 1
BEAT | 0.50 | 6.241 4 [11.499 2| 6.668 0 [13.097 8| 7.882 0 [13.071 4| 4.670 8 | 7.060 0 | 4.787 3 | 8.0054 | 6.138 0 |9.053 8
0.75 |7.1518 [13.221 1| 7.261 2 |13.711 5| 8.685 6 |14.069 0| 5.294 8 | 7.584 8 | 5.786 3 | 7.888 6 | 6.998 4 |8.386 6
0.25 |6.2069 | 4.8729(9.0992|7.0700 | 9.194 8 | 8.604 6 | 4.7949 | 4.127 2| 6.888 2 | 5.584 7 | 7.042 8 |7.567 6
TUWEHAT | 0.50 |5.2747(4.2599|8.2841|6.3547|8.4270|7.6834|4.0194[3.0597|5.8370|4.2627|6.4203|6.141 3
0.75 | 6.7287(5.7063 | 8.9541|6.7500 | 9.156 9| 8.2452 | 4.686 2 | 3.494 4 | 6.298 7 | 4. 448 0 | 6. 787 4 |5.766 2
0.25 |4.0844(7.5050|4.2453|8.9891|5.4382|9.7002|3.1221|6.008 1| 3.1349 | 6.416 7 | 4.130 8 [7.249 9
b T | 0.50 [ 3.5614|6.5727|3.9037|8.1359 | 4.963 5| 8.6665 |2.7310 | 4.5385(2.847 9 | 5.5720 | 3.767 3 [6.086 3
0.75 | 4.2079(7.8242|4.2831|8.7636|5.4391|9.3610|3.1352|4.62723.2341|5.907 9 | 4.044 3 |5.950 8
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FRAE TR T Expectile [B1E R4 v R I HRA T A 25 RS BE AT

OXFHEARB M T 50 di AR, FRAEvER S = oD AR TR BN RE J) AR i KU Tl
GURIZR 4 s, 4PRKBLERF BBAIRETR BRI BN RS

®3 BLREB/IRITESREROTNER LR

iy g . ERF ERT ER

by plER S WMRLE YILRIE WMRLE YILRIE WA
P 0.25 3.933 1 4.403 1 5.395 9 5.353 2 5.240 8 5.716 6

G 0.50 3.352 7 3.408 6 4.952 3 4.908 7 4. 847 4 5.198 3

0.75 3.914 7 4.0315 5.350 3 5.387 8 5.305 5 5.732°3

ronen 0.25 6.302 1 6.3811 7.564 8 7.714 5 8.023 6 8.060 5

RMSE o 0.50 5.597 5 5.304 9 6.915 9 7.107 4 7.346 6 7.396 3
LR 0.75 6.519 5 6.236 7 7.477 0 7.791 2 7.964 9 8.180 8
[ 0.25 5. 807 7 7.958 7 6.858 7 10. 165 4 7.732 4 11.029 2

- 0.50 5.025 8 7.443 9 6.285 3 9.196 1 7.090 8 9.807 1
FALERAT 0.75 6.029 5 8.917 2 6.832 8 9.7417 7.760 5 10. 558 4
R 0.25 2.920 1 3.173 2 4.148 2 3.9515 3.800 1 4.319 8

h 0. 50 2.583 4 2.577 2 3.661 1 3.583 0 3.534 0 4.054 3

AL ERAT 0.75 3.040 1 2.995 4 3.913 9 3.994 9 4.023 3 4. 458 0

s 0.25 4.708 3 4.637 7 5.502 6 5.608 8 5.959 9 5.701 4

MAE <V o 0.50 4.062 4 4.008 8 4.790 9 5.155 7 5.3125 5.328 1
LR 0.75 4.605 8 4.741 0 5.167 7 5.762 2 5.735 8 6. 005 0

, 0.25 4.392 3 6.349 0 5.099 6 7.819 0 5.852 1 8.769 9

H%?TKED%TE 0.50 3.807 1 4.886 1 4.490 7 5.946 7 5.441 9 7.093 8

Rk AT 0.75 4.372 1 5.2355 5. 106 4 6.081 5 5.943 4 6.701 2

F4 BEIEER

WA | Bae . : ERE S ‘ B
YIZRAE MR I ZRBE MR I ZRAE MK EE

VER 0.25 4.562 3 4.175 0 5.402 0 4.769 2 6.024 2 5.442 4

M= 0. 50 3.979 6 3.521 8 4.973 3 4.3375 5.370 5 4.949 7

3:2 0.75 3.794 3 4. 308 0 4. 876 0 4.732 2 5. 605 1 5.447 5

s o 0.25 4.2410 4.2257 5.416 8 5.563 9 5.643 4 5.464 4
Sl - 0.50 3.550 2 3.337 9 4.9715 5.112 6 5.150 0 4.901 0
0.75 4.098 2 4.019 2 5.366 4 5.596 4 5.596 7 5.326 9

EF 5y 0.25 3.394 1 3.794 4 4.293 5 4.380 1 4.379 2 4.570 2

0.50 2.863 5 3.327 8 3.903 4 3.962 7 3.999 0 4,117 5

e 0.75 3.396 6 3.938 6 4.258 2 4.312 4 4.405 7 4.512 2

V== 0.25 6.191 1 6.315 6 7.913 3 8.598 1 7.689 6 9.200 1

MR AE = 0.50 5.420 1 5.289 8 7.3239 7.928 6 7.069 8 8.466 3

3:2 0.75 6.203 4 6.367 3 7.550 3 8.555 5 7.730 0 9.214 5

pryen _— 0.25 6.229 4 6.265 3 7.574 6 7.607 6 8.169 4 7.514 4
. - 0. 50 5.502 5 5. 240 2 6.890 6 7.018 1 7.534 2 6.812 7
0.75 6.405 8 6.074 1 7.423 6 7.677 5 8.079 3 7.422 2

0.25 5.420 1 5.254 2 5.836 4 5.800 9 6. 440 2 6.067 0

5;§;§%@ 0.50 4.693 1 44127 5.318 0 5.271 1 5.869 9 5.475 8

0.75 5.473 6 5.164 8 5.821 8 5.742 5 6.456 1 6.0155
Ytk 0.25 5.855 9 8.501 0 8.501 1 11.003 0 7.987 6 10. 951 2

M4 = 0.50 5.018 4 8. 069 4 7.841 4 10.032 5 7.321 4 9.857 2
3:2 0.75 6.062 1 9. 400 0 8. 460 0 10. 616 1 8.033 9 10. 667 0
[ g 0.25 5.8111 7.6325 6.718 7 103 526 8.236 0 11.007 5
o e 0.50 5.161 5 7.432 3 6.097 1 9.375 8 7.496 6 9.706 0
LT AR 0.75 6.244 9 9. 060 0 6.662 7 9.939 1 8.171 1 10. 357 6
0.25 5. 465 4 5.725 1 5.891 7 6.190 4 6.699 9 6.904 1

5§§;;%g 0.50 4.707 9 4.992 2 5.387 9 5.6319 6.102 1 6.159 8

0.75 5.592 1 5.764 3 5.910 5 6.115 4 6.708 5 6.696 5
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G [P R R D R AT g il 7 b AR A T SR 4y
SR e A A A TR < SR R W o N e
G R S iR TR e =3 NP A Sy
B A ICARRE  JIT LK) b 5 e A i b R A 0 R
FEERIARS B LS bR . H R R — i BT
M7 PEAR BATIST AL A 2016 4F 9 H AR ] RE(HAEA
LS BEPEVT AR T B RAT H ARAT A
TIAARAT 4 M7 YRR ROl R AT, B R R R
2016 4F 12 J1 & 2023 4E 6 .

FEREAR 5 A B AT AE R [ B AR ) RMSE
MFRMEZE RIS T3R8 5. 5 R WoR . VI 2R 4R
F 4L, ERF A AL 3 K S0 #9 RMSE #1
FREZES/NT ERT Ml ER #8585 FiR458—3,
If H bt TR BRI (R 6) . R UL ERF A
RUEA B BNPERE

R b4 P R B R M AR AT L B4y o Mk AR A T
b PSR T R AR AT . TEIE R AR AN [ A A & AN
[F] XU 7K P T b 7 A R AT 1 00 5% 2 T B K —
ge B R 24 S5 0 T RE R R 7E T O I FE R
— 5 1T L A A R AR AT AN S5 4 B 4%, I AR
il 1) R ™ B, 3R N IR R R0 88, KRR e I L
PAEAR I HL S BRBE AR A B I TG A0 W A ) e 457
PG5 5 o — 7 1T 18 SRR KO AN 19 &
AR 1 BE TR B IX 28 30 3 BOHR A A R AT B A Tl

ROCRREAR R T R K. s, B TAAER S
ZEWE R TRATAE A B 208 L N B KU s o 5
B STy T )G AR 6 55, X AT B E — R TR
0, QAMEREREE . — 7 I, BUR AEAR AT RO AR R
PEARAT-A , b5 PR AR A R M AR A T O AR R S T
o5 PR T R AR AT L I H O AR BV AR5 AR
PATBUR RS LA AE 2205 X ol RE S AR B ATHE
AR AU ER AR [T B A
st s S AR BURE 4 T | o8 118 B0 33 DXL 5300
RS 23 B — RS2, o — T T, 75 S A
BRI 4 il & FEB 2o A v, A R A7 A A ARTIBR SR P
NG Ty AR AT ARA T AE 228 RN G 78 5 T 1A Ife 48
TR 3% 2 ] 15 AT 6 S 20X F00 0 A0 45 B L A7 AE
sl TRTRE N T i 22 1 AT R
3 g

A SCRE AL T A S FLAT 8 B P RS L 2 T BUR
ANHE AR T S sh M R S 5 A A AR B 1Y
b TR AR AT RURS: T A5 R —— Expectile [B] 15 £k
ARCERP B, Xt 7E A B LT Rl AR AT A A7
IS XU 000 38, - 00 5 %5 SR 5 4% e 1y 0 R A5 45 ]
IHCER)AIRY W EE J- 0 5 m] AR CERT) A28 (1400 38
iR, I SRR DL T 458 S —  ERF
RERYFEIN B [ T R AR AT R XU R T A
P 5 55 T A M IR R M AR AT B3 i L R

x5 WANKBITEARRETHIREER

Wb | . : ERE L — ‘ S
PUE RS MR ViERS M UEES MR
0. 25 8.769 3 7.9379 8.807 1 10. 003 6 10. 910 4 9.172 7
RMSE ﬂﬂh‘#iﬁﬁ 0.50 7.522 2 7.095 4 8.181 3 9.179 8 10.185 6 8.3750
LR 0.75 8.253 5 8.105 6 8.978 3 9.865 9 11.164 0 9.241 1
T~ 0. 25 3.665 6 4,748 4 3.869 9 6.294 5 4.919 0 5.502 3
MAE P 0.50 3.208 2 4.153 2 3.704 2 5.279 3 4.789 1 4.783 9
FALARAT 0.75 3.877 6 4.607 6 4.417 9 5.515 3 5.596 2 5.177 3
Fo HAMKHITREMERKER
T T B 5 N ERE o - ERT o N ER v,
HIE RS A plERS W4 VI[E% S HfEe S
YIS MR =312 8.652 9 6.490 8 9.646 9 9.504 6 11.073 5 8.603 5
0. 25 T AR 8.575 0 7.164 2 9.056 9 10. 003 6 10. 406 4 8.337 8
R 5%%iRE 6.396 6 6.737 1 6.7815 8.377 4 7.743 9 7.481 2
YA MR =312 7.2719 5.630 5 9.160 5 8.739 8 10.349 6 7.917 6
0. 50 AR 7.422 9 6.135 6 8.482 9 9.179 8 9.746 1 8.337 8
R s%H R 5.446 1 5.763 7 6.228 5 7.606 7 7.129 0 6.830 8
YNGR : M =3:2 8.195 8 6.728 4 9.887 1 9.432 6 11. 364 4 8.749 7
0.75 i H AR 8.194 9 7.083 9 9.212 7 9. 865 9 10. 660 3 8.458 5
T s%4 R 6.266 8 6.668 1 6.865 8 8.2630 7.918 8 7.549 8

R B/R RMSE 4558,
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FRAE TR T Expectile [B1E R4 v R I HRA T A 25 RS BE AT

Measuring Yield Risk in China’s Commercial Banks Based on
Expectile Regression Forest Model

YAN Fulei!, YU Chenxi's ZHANG Gaoxun®

(1. School of Economics and Management, Southwest University of Science and Technology, Mianyang 621010, Sichuan, China;
2. School of Science, Southwest University of Science and Technology, Mianyang 621010, Sichuan, China)

Abstract: In the financial business, effective risk avoidance and mitigation are perennial themes. In the face of the international economic and
financial environment has become more complex and severe, extreme events caused by the tail risk brought about by the harm is very strong,
China’s banking industry risk prevention and control work will face new challenges. Therefore, under the current globalization and complex and
severe economic and financial environment, it is of great practical significance to improve the prediction ability of yield risks of commercial banks
and take timely measures to prevent and resolve the risks. Selecting the monthly data of China’s A-share listed commercial banks from January
2013 to December 2022, a nonparametric Expectile Regression Forest(ERF) risk prediction model based on the Bagging algorithm to measure
the tail risk of China’s commercial banks, and simultaneously incorporates the bank leverage ratio, asset size, economic policy uncertainty,
financial market volatility and liquidity into the model at the same time were constructed, and then the mean absolute error and root mean square
error of the training set and test set data under different models and risk levels respectively was calculateed. Finally, the results were compared
with the traditional expected quantile regression(ER) model and Expectile Regression Tree(ERT) model to determine the respective predictive
performance. The results show that the ERF model has outstanding performance in measuring the tail risk of commercial banks, and the
estimation and prediction ability of the ERF model is significantly better than that of the ERT and ER models under different levels of risk.
Further analysis reveals that the smallest and the largest errors in the prediction of tail risk of the four major types of commercial banks are
those of the national large-scale commercial banks and the local rural commercial banks, respectively, and the error values of the joint-stock
commercial banks and the local urban commercial banks are comparable. The error values of joint-stock commercial banks and local urban
commercial banks are comparable.

Keywords: Expectile regression forests; commercial banks; yield risk; Bagging algorithm
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