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1. ARCHOOOO

2. ARCH/GARCH Example 1
Example 2

3. 000004d Example 3
Example 4

4. 0000 Example 5

5. 00000 ARCHOOO Example 6

1. ARCHOOOO

0000000 (volatility) 0000000000000 ODDLDOOOODODODOOOOOOOOODODODOD
0000000000000 000o0o000000000U00000000000O0O0U0O0OARCH
(autoregressive conditional heteroskedasticity) 0000000000000 volatility 000000 OODO
volatility 0000 0000000000000 00O0O0O0O0OO0OOOO0O0OOOOOOOOOOOOOOQ
Ogooooooooooobobobobbobbob «.rch 00000 DODODDOODDOODODODODODODODOOOOOO0O
0000 volatility 0000000000000 ODOOOOOOOO

arch000 ARCHOOODOOOODOODOOODOO (conditional maximum likelihood) 0000000000
000“00007’00000000000000 (innovations) 0 200 00000 ¢?000000000
0000000000 (priming values) 00 0000000000000000000000

Engle (1982) 00 O0O0O0O0OOO0O ARCH(m)ODOOOODOODODOODOODOOODOOOOO
Yyt = x:0+ ¢ (conditional mean) (1a)

0F =70 + Y€1 + Y265+ -+ Ymer_,, (conditional variance) (1b)

000 € 0000000 innovationsD 0 200000+, 0 ARCHOODOOOOOOOODODOODOOOOOO
gboboooooooodoboooooooooooboboooooooooooooooooooboOooboOoon
innovation 0 00000000 00000000000000OO
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() 0000000000 0DO000O0OD000O0ODO0O0OOO GARCH(m,k)OOODDODOOODOO

Y =xB+ e (2a)
2 _ 2 2 2 2 2 2
0; =% +71€i_1 + 7260+ Ym€iyy + 01071 + 0205 o+ -+ Sko; (2b)

0000 ARCHOOOODOOOOO 0 GARCHOOOOODOOUOOOO

ooboooooooooon

2. ARCH/GARCH
> Example 1: ARCH/GARCHO OO

0000 Example 000000 wpil.dtaOO0OO0O ARCH/GARCHOOOOUOOOOOOOOOO
. use http://www.stata-press.com/data/r14/wpil.dta *!

00000000000000000000 (wholesale price index) 00000000 1960gl OO 1990q4
0000000000000 00000000000 InwpiODODOO In(wpl)DODOODOODO

. list if n <=4 | n >= (N - 3), separator(4) *2

wpi t I n_wpi

1. 30.7 196091 3.424263
2. 30.8 196092 3.427515
3. 30.7 196093 3.424263
4. 30.7 196094 3.424263
121. 111 199091 4.70953

122. 110.8 199092 4.707727
123. 112.8 199093 4.725616
124. 116. 2 199094 4.755313

*1' 0000000File > Example Datasets [> Stata 14 manual datasets 0 0 0 0 Time-Series Reference Manual [TS] O arch
gobooooooooooo
*2 0000000 Data > Describe data > List data
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000 D.1nwpillnwpi 0 10000000000000O0O000OO
twoway (line D.ln wpi t), yline(0) *3
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000000000000 (volatility) 000D O00O0D0ODOOD0OOOOOOODOODOOUODOOOOOODOODOO

goboooobooboon
ARCHOOOODODOOODOODODOOO GARCH(L,1)DOOODDOOODODOOODODOODOODOOD. 1nwpi

0y O0000000ARCH(1)OOOO (I)000
Y = X8+ €& 3)
Ut2 =7 +'71€§71

0000000000000000000 GARCH(1,)ODoOOoOO 2)000

Y = X8+ €
02 =70+ €y + 6107,

dddooooooooooooooon
e Statistics > Time series > ARCH/GARCH > ARCH and GARCH models 0 0 O

e Model O O: Dependent variable: D.1n_wpi
Specify maximum lags: ARCH maximum lag: 1

GARCH maximum lag: 1

*3 0000000 Graphics > Twoway graph (scatter, line, etc.)
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2] arch - Autoregressive conditional heteroskedasticity family of estimators @_ﬁ

| Model | Model 2 | Model 3 | Primine | by/if/in | Weights | SE/Robust | Reporting | Maximization

Dependent variable Indeperdent varizbles: [ Time settines.. |
0 In_wpi =] [=]
| Suppress constant term
Main model specification

@ Specify maximum lags: 7 Supply list of lags: (eg. "1 37)
115 ARCH maximum lag ARCH lags
=] 112 GARCH maximum lag GARGH laes

Constraints loptional)

- Manage .
|| Keep collinear variables (rarely used)
02 arch00000 - Model OO
arch D.In_wpi, arch(1/1) garch(1/1)
(setting optim zation to BHHH)
Iteration O: log likelihood = 355.23458
Iteration 1: log likelihood = 365.64586
Iteration 2: log likelihood = 366.89268
Iteration 3: log likelihood = 369.65205
Iteration 4: log likelihood = 370.42566
(switching optimzation to BFGS
Iteration 5: log likelihood = 372.41703
Iteration 6: log likelihood = 373.11099
Iteration 7: log likelihood = 373.1894
Iteration 8: log likelihood = 373.23277
Iteration 9: log likelihood = 373.23394
Iteration 10: log likelihood = 373.23397
ARCH fam |y regression
Sanpl e: 196092 - 199094 Nunmber of obs = 123
Di stribution: Gaussian Wal d chi 2(.) =
Log likelihood = 373.234 Prob > chi 2 =
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OPG
D. | n_wpi Coef . Std. Err. z P>| z| [95% Conf. Interval]
I n_wp
_cons . 0061167 . 0010616 5.76 0. 000 . 0040361 . 0081974
ARCH
arch
L1. . 4364123 . 2437428 1.79 0.073 -.0413147 . 9141394
garch
L1. . 4544606 . 1866606 2.43 0.015 . 0886127 . 8203086
_cons . 0000269 . 0000122 2.20 0.028 2.97e-06 . 0000508

arch 000000000 )U0O0ODO0OD0OO0ODUOOLOODOODOODDUODODOODOD

0oooo0 By = 0.0061
00000 F =0.000 3 =0.436 6; = 0.454

ooboooooooooon

> Example 2. ARMAODOOOODOODO

oobooooooooooon

3. 000000
> Example 3: EGARCH

ooboooooooooo

>> Example 4: PGARCH

oobooooooooon

4. 0O04dd

ooboooooooooo

> Example 5: 00000000

oobooooooooon



