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Abstract

Abstract

The quality option implicit in treasury bond futures contract allows the short
position to satisfy the contract by delivering one of a variety of specified bonds. As
before the delivery day, knowledge of which of the allowed bonds will be cheapest at
delivery is uncertain, then the quality option will have value. Besides, as the quality
option is owned by the short position, the greater the value of the option, the lower
will be the futures price. The existence of quality option makes great significance to
treasury bond futures' pricing and application. This paper concentrates on pricing of
quality option and treasury bond futures, and proposing some trading strategies on
treasury bond futures based on pricing. In addition, this paper has studied the change
of treasury bond futures' duration to the yield of treasury bond. Through research in
this paper, we get some conclusions below. First, in the current situation, the quality
option implicit in treasury bond futures is near to zero. Second, pricing the treasury
bond futures using BDT is effective. Finally, the return structure of the basis of each
delivery bonds is similar to different options of interest rate and investors can choose
one suitable for themselves. At last, the research in this paper also presents that the
duration of the treasury bond futures is a curve with Periodical decline and flatness
occurred between intervals
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2 080003 019803 100803 4. 07 2018-03-20 1. 0424
3 080018 019818 100818 3. 68 2018-09-22 1. 0299
4 090003 019903 100903 3.05 2019-03-12 1. 0024
5 090007 019907 100907 3.02 2019-05-07 1.0010
6 090016 019916 100916 3.48 2019-07-23 1. 0245
7 090023 019923 100923 3. 44 2019-09-17 1. 0230
8 090027 019927 100927 3. 68 2019-11-05 1. 0366
9 100002 019002 101002 3.43 2020-02-04 1. 0240
10 100007 019007 101007 3.36 2020-03-25 1. 0203
11 100012 019012 101012 3.25 2020-05-13 1.0145
12 100024 019024 101024 3.28 2020-08-05 1.0168
13 100031 019031 101031 3.29 2020-09-16 1.0176
14 100034 019034 101034 3. 67 2020-10-28 1.0411
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15 110003 019103 101103 3.83 2018-01-27 1.0314
16 110006 019106 101106 3.75 2018-03-03 1. 0294
17 110017 019117 101117 3.70 2018-07-07 1. 0294
18 110021 019121 101121 3. 65 2018-10-13 1. 0288
19 120005 019205 101205 3.41 2019-03-08 1. 0196
20 120010 019210 101210 3. 14 2019-06-07 1. 0069
21 120016 019216 101216 3.25 2019-09-06 1. 0129
22 130001 019301 101301 3.15 2018-01-10 1. 0056
23 130003 019303 101303 3.42 2020-01-24 1. 0230
24 130008 019308 101308 3.29 2020-04-18 1.0164
25 130013 019313 101313 3.09 2018-05-30 1. 0036
26 130015 019315 101315 3. 46 2020-07-11 1. 0270

X R AL % 5.3 Hh i R ik, AT, TR X R] A

K5 LFSHEIRHERE G BERAT 18 AT 3T H E

F5 ARG e ES HHET
1 130015. IB 3. 46 1. 0270
2 090023. 1B 3. 44 1. 0230
3 110021. IB 3. 65 1. 0288
4 120005. IB 3.41 1. 0196
5 120010. IB 3.14 1. 0069
6 120016. IB 3.25 1. 0129
7 130001. IB 3.15 1. 0056
8 130003. IB 3. 42 1. 0230
9 130008. IB 3.29 1.0164
10 130013. IB 3.09 1. 0036

N T REBEIRAFREAEM B CTD 7%, A7 EX &0k fa 13 5 A 2 #|
[ i i HH IRR. A SCHE PR E HARLEHE—ZEH, M
2013/9/6~2013/11/29 H, A2k f5 i) w22 ) E Fox BT~ TF1312 (1) w] 58
fiif) IRR W3 6, [FIN, N7 B EMMER N LR E G IRR 221k, 1% 6
P& RIER 7 BT LRIR.

ME 6 KE 7 ME&RTUEN, AEGHHR LSk, 1EA%EEH LS
130020.1B fENL T, % TF1312, %K IRR F K HIARAT AT 22 #I[E £z, B CTD

2414749 130015.1B
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R 6 AfEfFRH ERS N EN BRAT TFL312 5415 IRR

IRR 130015. IB 090023. IB 110021. IB 120005. IB 120010. IB 120016. IB 130001. IB 130003. IB 130008. IB 130013. IB
2013-09-06 3. 11% 0. 79% =3.49% —-1.47% —0. 28% 0. 60% =5. 96% 1. 72% 2.49% 4. 77%
2013-09-09 2.91% 0. 18% —4. 89% —2.60% -1. 09% =0. 02% =7.27% 1. 29% 2. 20% —6. 02%
2013-09-10 3. 39% 0. 33% —4.53% —2.35% -1.01% 0. 10% =7.23% 1. 65% 2.63% =5.91%
2013-09-11 3. 89% 0. 68% —5.20% —2.67% —1. 04% 0. 39% -8.03% 2. 24% 3.21% —6. 69%
2013-09-12 4. 44% 1.47% —4.71% —-1.78% —0.01% 1. 23% =7.71% 2. 65% 3. 66% —6. 40%
2013-09-13 4.33% 1.61% —4.73% -1.69% 0. 13% 1. 38% =7.70% 2. 68% 3. 58% —6. 48%
2013-09-16 4. 59% 1. 89% —4.73% —1. 60% 0. 29% 1. 64% =7.87% 3. 00% 3. 90% —6. 52%
2013-09-17 4. 75% 2. 50% -3.61% —0. 74% 1. 00% 2. 26% —6. 50% 3. 38% 4. 10% =5.27%
2013-09-18 4. 46% 2. 08% -3.90% -1.29% 0.51% 1. 84% —6. 52% 3. 09% 3. 88% =5.12%
2013-09-23 4.52% 1. 28% —4. 82% -1.95% -0.23% 1. 05% =7.74% 2.57% 3.67% —6. 46%
2013-09-24 4. 55% 1.33% —5.31% —2.17% —0. 29% 1. 09% —8.03% 2.61% 3.70% —7.05%
2013-09-25 4.62% 1.33% —5.41% —2. 14% —0. 22% 1. 10% —8.59% 2.63% 3. 74% =7.21%
2013-09-26 4.69% 1. 58% —5. 81% —2.18% —0. 05% 1. 35% —8. 48% 2. 80% 3. 85% =71.72%
2013-09-27 3.87% 0.51% 6. 71% -3. 16% -1. 10% 0. 28% -10. 16% 1. 86% 2.99% —8. 66%
2013-09-30 4. 54% 0. 90% —6. 69% -3.03% —0. 86% 0. 65% =9.77% 2. 38% 3. 60% -8.62%
2013-10-08 3. 74% 0. 14% —8. 56% —4. 41% -1.97% -0. 16% -12.73% 1.63% 2.79% -10. 82%
2013-10-09 4.37% 0. 42% -9. 08% —4. 58% -1.89% 0.11% -13.11% 2. 04% 3.33% —-11. 36%
2013-10-10 4. 09% -0. 28% -9.39% —4. 94% —2.38% -0.57% -13. 65% 1. 54% 2. 98% —-11. 73%
2013-10-11 4. 28% -0.27% -10. 12% -5.91% —2. 96% -0.61% —-14. 28% 1. 64% 3. 13% -12. 02%
2013-10-14 4.57% —0. 48% —11. 56% —6. 16% -3.02% —0. 81% —16. 26% 1. 66% 3.31% —14. 23%
2013-10-15 4. 00% —2.63% —13. 41% —8.69% =5.72% -3. 06% —=17.57% 0. 54% 2. 58% —15. 62%
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2013-10-16 4. 38% -1.87% —-12.37% —7.68% —4. 78% —2.28% —16. 36% 0. 99% 2.93% —14. 65%
2013-10-17 4.51% -1.95% -13.27% =8.23% =5.13% —2. 40% —18. 36% 1. 08% 3. 00% -15.91%
2013-10-18 4.32% 1. 79% -13.61% —8. 05% —4.73% —-2.19% —18. 46% 0. 89% 2. 84% -16. 30%
2013-10-21 4.70% —-2.03% -14. 52% -9. 02% —=5.57% —2.53% -19. 79% 1.21% 3. 16% -17. 25%
2013-10-22 4. 42% -3. 08% -15. 69% -10. 16% —6. 69% -3.59%% —20. 81% 0. 39% 2. 64% -18. 37%
2013-10-23 5. 85% -3.09% -15.92% -10. 99% —7.31% -3.68% —-21. 05% 1. 36% 3.97% -18.11%
2013-10-24 4.67% -3.42% —-17.11% -12. 00% =7.96% —4. 04% —21. 98% 0. 74% 2. 95% -19. 22%
2013-10-25 6. 10% —2.48% -15.62% -10. 62% —6. 80% -3.09% —20. 78% 1. 76% 4.23% —-17.87%
2013-10-28 5.91% —1. 46% -15. 50% -9.21% —5. 36% 2. 04% —22. 66% 2. 24% 4. 48% -19. 04%
2013-10-29 4.93% -2.19% -16. 30% -10. 25% —6.31% —2.81% —24. 43% 1. 76% 3. 88% —-20.07%
2013-10-30 5.87% -1. 60% -15. 78% -9.43% —5. 55% 2. 20% —24.52% 2. 24% 4. 55% -20. 16%
2013-10-31 6. 06% -1.33% -16. 32% -10. 52% —6. 15% —2.01% —22.67% 3. 20% 5.27% -19. 08%
2013-11-01 5. 15% —-2.09% -16. 68% -9. 58% —5.51% —2.58% —-24.15% 0. 90% 3.32% —20. 51%
2013-11-04 5. 18% —4. 96% -21. 09% —14. 48% -9. 89% —5.67% —29. 08% -0. 13% 2. 88% —24.57%
2013-11-05 4. 90% —5. 68% -23. 03% -16. 17% -11. 16% —6. 46% -30. 99% -0. 35% 2.71% —26. 47%
2013-11-06 6. 55% -3. 50% -20. 22% -13. 28% —8.55% 4. 27% —29. 09% 1. 58% 4. 68% —24.12%
2013-11-07 4.71% =7.41% —27. 48% -19. 53% —-13.77% -8. 35% -36. 76% -1.22% 2. 34% -31. 56%
2013-11-08 —0. 78% —13.13% —34. 48% —25. 93% —19. 85% —14. 14% —43. 29% —6. 41% —2. 84% —38. 19%
2013-11-11 —0. 80% —15. 01% —40. 27% —29. 94% —22.83% —16. 25% —52. 17% 7. 14% —2.89% —45. 48%
2013-11-12 1. 88% —11.37% —38. 04% —27. 40% —19. 78% —12. 66% —49. 12% —3.09% 0.77% —42.61%
2013-11-13 6. 11% —11. 70% —41. 54% —=29. 79% —21.23% —13. 18% —54. 13% —2.48% 2. 80% —47. 11%
2013-11-14 2.33% —16. 21% —47. 94% —35. 30% —26. 25% —17. 76% —62. 19% —6. 40% —0.99% —54. 13%
2013-11-15 5.22% —15.27% —51. 70% =37. 49% —=27.01% —17. 09% —66. 22% —4. 08% 1. 84% —57. 80%
2013-11-18 9. 83% -15. 79% -59. 70% —42. 46% -29. 84% —-17. 98% =77.74% —2.38% 5. 03% -67.27%
2013-11-19 3. 52% -27. 14% —75.42% -56. 76% -42.87% —-29. 58% -96. 18% —-11. 94% -3.08% -84. 37%
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2013-11-20 11. 45% -20. 81% =76. 77% —55. 58% =39. 24% —23.60% —94. 40% -3.63% 5. 56% -83. 54%
2013-11-21 14. 15% -12. 18% =75.69% =52. 50% =32.97% -15. 15% —-96. 51% 1. 53% 8.21% -83. 90%
2013-11-22 7.72% -11. 31% -81. 87% —56. 70% —34. 75% —-14.57% -101. 59% 3. 26% 7.52% -89. 04%
2013-11-25 3. 73% -28. 25% —134. 35% =-97. 27% -64. 13% -33. 14% -166. 20% —5. 48% 2.00% -146. 92%
2013-11-26 7.82% -34.92% -155. 78% -110. 87% =73.97% —40. 30% -195. 72% —8. 48% 2.73% —-173.01%
2013-11-27 7. 58% -39.67% -182. 14% -129. 83% -86. 01% —45. 85% -227. 15% -8. 85% 3. 04% -200. 82%
2013-11-28 -19. 04% -57.58% —-232. 33% -161. 71% -103. 26% —-62. 74% -283. 26% -37. 25% —25. 44% —-252. 79%
2013-11-29 -51.07% -149. 86% -360. 58% —282. 78% —-220. 54% -159. 38% -418. 68% -82. 64% -57.97% —-382.87%
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