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Fig 2 Price fluctuations of Forsythia suspense
1 2
Table 1  Forsythia suspense volatility parameter of price logarithm 2! order difference sequence
J-B P
Average Standard deviation Skewness Kurtosis J-B value P value
0. 000 019 3 0. 038 085 0. 506 535 18. 660 26 2 431 916 0. 000 000
~
2 2 ADF 2 AR (1) ARCH-LM
Table 2 Forsythia suspense ADF test parameter of price y 3 , 2 . F
logarithm 2"¢ order difference sequence *
€ d Obs* R-squared P 0<C0. 05,

T P
ADF L
T statistics P value
ADF statistics
—14. 592 790 0. 000 000
1% —3. 458 225
5% —2.873 701
Critical value
10% —2.573 327

24 ARCH

, AR(D )

ARCH ) GARCH

3 2 LM
Table 3  Forsythia suspense 1LM test parameter of

price logarithm 2™ order difference sequence

P
Statistics Statistic value P value
F
16. 971 97 0. 000 00
F statistic
Obs™* R-squared 29. 998 77 0. 000 00
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Table 4 Forsythia suspense parameter of price logarithm 2" order difference sequence based on GARCH(2,1) model
A P
Variable Coelficient Standard deviation Z Statistics P value
C 0. 000 280 0. 000 038 7. 431 469 0. 000 000
RESID(—1)2 0. 751 727 0. 075 014 10. 021 100 0. 000 000
GARCH(—1) —0. 094 488 0. 014 091 —6. 705 693 0. 000 000
GARCH(—2) 0. 316 118 0. 041 840 7. 555 349 0. 000 000
5 2 GARCH-M
Table 5 Forsythia suspense parameter of price logarithm 2" order difference sequence based on GARCH-M model
A P
Variable Coefficient Standard deviation Z Statistics P value
@SQRT(GARCH) —0. 032 594 0. 032 317 —1 008 565 0. 313 200
ARCD —0. 531 240 0. 108 773 —4. 883 937 0. 000 000
6 2
Table 6 Forsythia suspensa price logarithm 2" order difference equation
Difference equation
C 0. 000 268 0. 000 037 7.324 977 0. 000 000
RESID(—1)2 0. 606 861 0. 104 882 5. 786 157 0. 000 000
GARCH(—1D) 0. 596 954 0. 058 971 10. 122 760 0. 000 000
GARCH(—2) —0. 166 276 0. 020 227 —8& 220 541 0. 000 000
7 2 T-GARCH
Table 7 Forsythia suspense parameter of price logarithm 2™ order difference sequence based on T-GARCH model
VA P
Variable Coefficient Standard deviation Z Statistics P value
ARCD —0. 519 226 0. 092 544 —5. 610 583 0. 000 000




148 2 C )

8 2

Table 8 Forsythia suspensa price logarithm 2™ order difference equation

Difference equation

C 0. 000 191 0. 000 026 7. 259 627 0. 000 000
RESID(—1)2 0. 971 317 0. 120 904 8. 033 787 0. 000 000
RESID(—1)2 X (RESID(—1)<0) —0. 470 013 0. 128 437 —3. 659 474 0. 000 300
GARCH(—1D) 0. 520 490 0. 055 062 9. 452 746 0. 000 000
GARCH(—2) —0. 125 543 0. 014 859 —8 449 002 0. 000 000

9 GARCH(2,1) 2018

Table 9 Comparison of real and fitted price of Forsythia suspense in 2018 based on GARCH(2,1) model

Date/( - ) Actual price/ Fitted price/ Relative error/ % Date/( - ) Actual price/ Fitted price/ Relative error/ %
01-05 36. 50 36. 50 0. 00 07-05 45. 50 44. 06 —3. 17
01-15 36. 50 36. 50 0. 00 07-15 47. 00 47. 20 0. 43
01-25 37. 00 36. 50 —1 35 07-25 47. 50 49. 53 4,27
02-05 37. 00 37. 22 0. 60 08-05 46. 75 48. 60 3. 95
02-15 37. 00 37. 28 0. 76 08-15 47. 25 46, 70 —1 17
02-25 37. 00 37. 00 0. 00 08-25 46. 25 47. 05 173
03-05 36. 50 37. 00 1 37 09-05 46. 25 46. 09 —0. 35
03-15 36. 50 36. 28 —0. 60 09-15 46. 00 45, 70 —0. 65
03-25 36. 50 36. 22 —0. 76 09-25 46. 00 45. 89 —0. 24
04-05 36. 50 36. 50 0. 00 10-05 45. 75 45. 86 0. 24
04-15 37. 50 36. 50 —2. 67 10-15 45. 75 45. 64 —0. 24
04-25 37. 50 37. 95 1. 20 10-25 45. 63 45. 61 —0. 04
05-05 37. 50 38 07 1. 52 11-05 45. 00 45, 58 1. 28
05-15 37. 50 37. 50 0. 00 11-15 43. 75 44, 66 2. 08
05-25 38 00 37. 50 —1 32 11-25 42. 13 42. 88 177
06-05 39. 75 38 22 —3. 84 12-05 41 13 40. 79 —0. 83
06-15 42. 00 40. 85 —2.74 12-15 41. 13 39. 85 —3 12
06-25 42. 50 44. 13 3. 83 12-25 41. 13 40. 58 —1 33

Total average relative deviation/ % 1. 37
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Fig 3 Comparison of real and fitted price of Forsythia suspense from 2013 to 2018 based on GARCH(2,1) model
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Abstract: In order to clarify the characteristics of market price fluctuations in Chinese herbal

medicines, this study focused on the price fluctuation, risk and leverage characteristics of Forsythia
suspensa based on GARCH family model. The results showed that GARCH family model could better

simulate the fluctuation of Forsythia suspensa price,and the fitting error rate was only 1. 37%. The

GARCH family model showed that Forsythia suspensa price had significant fluctuation clustering, but

there was no characteristic of high risks and high returns. The market price of Forsythia suspensa had

impact asymmetry and leverage effect,and the impact of ‘good news’ on the price was greater than

that of ‘bad news’. The model can be widely applied to the study of price fluctuation in Chinese herbal

medicines.

Keywords: Chinese herbal medicines; Forsythia suspensa s GARCH family model;fluctuation analysis



