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y.plot{calor="h"}
v_test.plot (colar="c")
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y (k) = (1— Z ) y(k) © o <matplotlib.axes._subplots AxesSubelot at OxlaTasdeB3S0>

> MAREBLTRIEIRLDTHHD, il
= AR GIET
> N REBRETETNS

O ARIMAETILDEE

» Autoregressive integrated moving average  ,omssmrss =), roEs ) camE, GENRREC LSS
> B ClRls oy © 1 Iff = Gy - voshifLO).dromnalaxis=0) AEGDF &I Mol £ B8

diff.ploticolor="h")
siz_all[nobs—11.plat (colaor="gray’)

A(zY)(1-21) y =B(zuk)
Box & JenkinsHDMFZE THA
y ‘ (k) ZARMAEZ LDy kIR ALTZEH b0
(1 — 21 A IR b dfE DR AR -
INIVIEEFMEEZRL TN ]
ZiU, dEZES ERICEETH S R R
d= 213y S 2B HIRE & LRIL Th b,

MBS AR T 22T SBITAAN o Llal D720 | 2By B RS A I AFELL AR,

E B W & 8 8

jan pn Ml an M jan
2000 2001 2002 2003

YV VYV V VYV V

> 1RADIN U RiX d=1THoTHS,
» R U REARMAZ[RRRCH 2 5



Gl:1RMLR

ARIMA TIdentification

HRT—323y

}:n Jul };n Jul h,n
2001 2002 2003

L
\“’

| the web for "y" »

arima_result = sm.tsa. ARIMA(y, order=(2,1,1)).fit(trend='nc")
fig, ax = plt.subplots(figsize=(12,4))
fig = arima_result.plot_predict(start='2002-07-31', end='2002-10-31', ax=ax)

y_test['2002-09-27':'2002-10-31'].plot(color="m', label="real’)
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arima_result = sm.tsa. ARIMA LY, order=(2,1,10) .fit{trend="nz")
print (ar ina_result .summary (1)

ARIMA Model Results

Dep. Variabler  D.y MNo. Gbservations: 99 AIC =-2log_e (L) + 2 (n+m+d+1)
Model : ERIMALZ, 1, 1) Log Likelihood -1466.858 . . e
Met had : cegs-mle 8.0, of innovatiaons 1.050 ref: ht'[DS.//en_.WIl_(IDedIa.OI’Cl/ .
Date: Fri. 09 Mar 2018 AIC 2841.717 Autoregressive integrated moving average
Time: 09:04:41  BIC 2961.344
Sample: 01-02-2000  HOIG 2849.177
- 08-26-2002

coef  std err z Prlz| [0.025 0.978]
ar.L1.D.y 0.8733 0.057 17.054 0.000 0.564 1.088
ar.L2.D.y -0.4854 0.049 -9.497 0.000 -01.561 -0.369
ma.L1.D.y 0.3044 0.0 _ 4.302 0.000 0.166 n.444

fig, ax = plt.subplots(figsize=(12,4])

fig = arima_result.plot_predict (start="2002-07-31", end="2002-10-317, ax=ax)
v_test["2002-09-27°:"2002-10-31 "1.plot color="n", label="real'}

lezend = ax.legend (loc="upper rizht ")

— forecast
¥
— meal
95% confidence interval

Aug Sep Cct Maw
2002



https://en.wikipedia.org/

7 RINOR : ZERE

O FIE
> RV RZIRRERZRL, ZNEBIIT — 20 5E (X, HEDE B LI —FHL TW\5)
> RELET —ZIZH LU TARMAET VA2 W 3T A—Z[EEE1TH
> FER, NTA—REIL, BEEISITVMEZRL TS
> TR, ARMAET VO TRAEIZ RO 1R A EEHE T UL

dummy _time = np.arange (nobs, diype="floatE4")

1
 est a, est b = npopolyfit (dummy_time,v, 1)
3 print (est_s. est_h) _
g est_trend = est_asnp.arange (hobs, diype="floatB4’) +est_ I arma_result = sm.tsa.ARMA (v _remove, order=(2,100.fit (trend="nc")
5y e 2 veaalesl dread 2 print (arma_result .summary ()
7 v_remove.plot (color="h ") LEMA Model Results
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Time: 09:50:01  BIC ¥785.542
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4 eoef  std err z Prlz| [0.025 0.975]
0 ar.Ll.w 1.4304 0.025 5. 095 0.000 1.430 1.530
= | ar.[%.w -0.68304 0.025 -25.833 0.000 -0.730 -0.651
ma.Ll.v 0.50849 0.02g _El - 828 0.000 0.554 0.6B4
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> JEH L Box, G. E. P, Jenkins, G. M. and Reinsel, G. €.(1976) Time Series Analysi
Forecasting and Control. Third Edition. Holden-Day, Inc.
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» Aarshay Jain: A comprehensive beginner’s guide to create a Time Series Forecast
(with Codes in Python), https:/www.analyticsvidhya.com/blog/2016/02/time-series-
forecasting-codes-python/

import statsmodels.api as sm

url = 'https://sites.google.com/site/datasciencehiro/datasets/AirPassengers.csv’
df = pd.read csv(url, index col='Date', parse dates=True)

df .head ()

df ['AirPassengers'].plot ()
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acf = sm.tsa.ctattools.acf (df . nlags=40)
#ig ay = plt suholots (figsizasid 4}}
plt .plot facf, marker="n0")

plt .xlabal (*lag')

plt ovlabel (Cacf’)

if FLAG fiz: plt.savefig( fiz SARIMAY Passenzer_data_acf.png’)
plt .show()
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SARIMAX_model = sm.tsa.SARIMAX(df, order=(3,1,2), seasonal order=@law 12)).fit(maxiter=200),\ |I ” I|

print(SARIMAX_model.summary())
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Seasonal ARIMA Models, Eberly College of Science, PennState httpsI//onlinecourses;science.psu.edu/statBlO/node/BO,
Chap. 4.1, XU NAR=TIRKT (ARITR2 « A7 — bk (Penn State) EWIOIEMTELENTWD)  Eberly BT,
Robert E. EberlyEK DA RHIHET 5,

. SARIMAX: Introduction  http://www. statsmodels. org/dev/examples/notebooks/generated/statespace sarimax stata. html
. I Box, G. E. P., Jenkins, G. M. and Reinsel, G. C. (1976) Time Series Analysis, Forecasting and Control. Third

Edition. Holden—Day. Series G. |

. PythonlZ kX AReRFNoHr OERE https://logics—of-blue. com/python—time—series—analysis/
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statsmodels.api as sm

2.

- sm.tsa.@MNIMAX(ts, order=(3,1,2), seasonal order-(1,1,1,12
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print (FEIMA 3 1 2 111. summary
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