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Research on the implied volatilities of options for deposit and lending interest
rates in China

YE Zhi~giang' > CHEN Xi~ding® ZHANG Shun-ming’

1. School of Business Fast China University of Science and Technology Shanghai 200237 China;
2. School of Economics Xiamen University Xiamen 361005 China;

3. School of Finance Renmin University of China Beijing 100872 China

Abstract: This paper extend Jiang and Tian( 2005) model to the setting for put options and obtain the expres—
sions of the model+ree implied volatility of call options and put option. And we further transform the theoreti—
cal expressions to those which meet practical application needs. According to no-arbitrage principle we con—
struct calls and puts with different strike prices using the deposit and lending interest rates with various maturi—
ties and then we acquire a series of calls and puts through cubic curve fitting method. Finally we work out the
implied volatilities of five—year deposit and lending interest rates. Our results show that there exists a upward
pressure in the interest rates of deposit and lending of China’s banks.
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Table 1 The underlying assets(treasury bonds) corresponding to the calls for deposit interest rates
(%)
90 2.00
180 2.75
08 09(09019809) 1 3.42
08 09(019811) 3 3.92
04 09(010408) 5 4.3

2 ( )
Table 2 The underlying assets( corporate bonds) corresponding to the puts for lending interest rates
/ (%)
02 (7) 120207 7 0.1 1.82
99 129903 10 0.82 2.88
01 120101 10 1.72 3.55
09 01 122970 5 4.53 3.74
02 (15) 120203 15 8.08 4.48
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Table 3 The prices C* strike prices K” and volatilities ¢~ of options for five-year deposit interest rates

c 0.0159 [ 0.0198 | 0.0247 | 0.0305 | 0.0368 | 0.0433 | 0.0498 | 0.0557 | 0.0609 | 0.064 8
K 1.089 1.092 1.095 1.098 1.101 1.104 1.107 1.110 1.113 1.116
o’ 0.0454 | 0.0515 | 0.0588 | 0.0670 | 0.0757 | 0.0845 | 0.0931 | 0.1011 | 0.1082 | 0.113 8

c’ 0.0674 | 0.0682 | 0.0675 | 0.0655 | 0.0623 | 0.0586 | 0.0543 | 0.0498 | 0.0455 | 0.041 4
K 1.119 1.122 1.125 1.128 1.131 1.134 1.137 1. 140 1.143 1.146
o’ 0.1178 [ 0.1198 | 0.1200 | 0.1187 | 0.1161 | 0.1127 | 0.1087 | 0.1043 | 0.100 0 | 0.095 9

c’ 0.0378 [ 0.0350 | 0.0330 | 0.0316 | 0.0308 | 0.0305 | 0.0310 | 0.0312 | 0.0321 | 0.0332
K 1.149 1.152 1.155 1.158 1.161 1.164 1.167 1.170 1.173 1.176
o’ 0.0924 [ 0.0897 | 0.0880 | 0.087 1 | 0.0869 | 0.0874 | 0.0885 | 0.0900 | 0.0920 | 0.094 3

c’ 0.0345 [ 0.0359 | 0.0374 | 0.0388 | 0.0402 | 0.0415 | 0.042 6
K 1.179 1.182 1.185 1.188 1.191 1.194 1.197
o’ 0.0968 [ 0.0995 | 0.1023 | 0.1050 | 0.1077 | 0.1102 | 0.112 4

4 5 (N K o’

Table 4 The prices C* strike prices K” and volatilities o~ of options for five-year lending interest rates

c’ 0.1798 [ 0.2046 | 0.2232 | 0.2360 | 0.2437 | 0.2468 | 0.2459 | 0.241 6 | 0.2342 | 0.224 4
K 1.275 1.277 1.279 1.281 1.283 1.285 1.287 1.289 1.291 1.293
o’ 0.2408 [ 0.2698 | 0.2913 | 0.3058 | 0.3142 | 0.3169 | 0.3147 | 0.308 3 | 0.298 2 | 0.2852

c’ 0.2126 [ 0.1992 | 0.1850 | 0.1705 | 0.1561 | 0.1425 | 0.1303 | 0.1199 | 0.1121 | 0.106 9
K 1.295 1.297 1.299 1.301 1.303 1.305 1.307 1.309 1.311 1.313
o’ 0.2699 [0.2529 | 0.2350 | 0.2168 | 0.1989 | 0.1820 | 0.1668 | 0.1539 | 0.1439 | 0.1370

c’ 0.1041 [ 0.1033 | 0.1040 | 0.1062 | 0.1093 | 0.1130 | 0.1170 | 0.1209 | 0.1244 | 0.127 2
K 1.315 1.317 1.319 1.321 1.323 1.325 1.327 1.329 1.331 1.333
o 0.1329 [ 0.1310 | 0.1310 | 0.1326 | 0.1352 | 0.1386 | 0.1423 | 0.1458 | 0.1489 | 0.151 1

c’ 0.1288 [ 0.1288 | 0.1271 | 0.1232 | 0.116 8 | 0.107 4 | 0.094 7
K 1.335 1.337 1.339 1.341 1.343 1.345 1.347
o 0.1520 [ 0.1511 | 0.1482 | 0.1428 | 0.1346 | 0.1230 | 0.108 0




