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(1) ERERABEERNETEREE

[SAS Code]
proc autoreg data = FLU.temp_F;

model weekly_freq = /|stationarity =(adf =3); |
where 16053 <= DATE_TIME <= 17341,

run;
[(EAER]
kEM Dickey-Fuller BikiwE
my ik Rho Pr < Rho Tau Pr < Tau F Pr>F
FFI9H 3 -1.5200 0.3915 -1.1488 0.2279

W¥—FBHh 3 -20.3015 0.0092 -2.9935 0.0378 4.6161 0.0508

By 3 -24.1561 0.0248 -3.2193 0.0840 5.1821 0.1416

Ll E ADFtest &2 ol MBI ALH B ELE R FERESERE (Hy: &
HNEBERGEER))  EREREEERENMILUISFER  BEEIIEEBEH
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(2) —BEEDBRIETEREE

[SAS Codel
proc autoreg data = FLU.temp_F;
model diff_freq = /|stationarity =(adf =3); |
where 16053 <= DATE_TIME <= 17341;

run;
(BEAER]
#3EAY Dickey-Fuller BiRiRE
wmy ik Rho Pr < Rho Tau Pr < Tau FIPr>F

EFHH 3 -268.0572 <.0001 -7.2754 <.0001
¥—FHH 3 -272.3386 <0001 -7.2782 <.0001 264860 <.0010

By 3 -272.3258 <.0001 -7.257S <.0001 26.3358 <.0010
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(3) Seasonal ARIMA Z &7

ARERREIBEIESEAREBNVFE AR - HLL - FHMHEA Box and
Jenkin (1976) FTiRHAY Seasonal ARIMA EZBRA&RFESERBERBEIINS
1 URHL SARIMA 2T 48 - M ELEH "RERIINT-ELSHLE
£75% 2 IR(ZBHEF - 2012) 4 -

Mo DURE { Ve } & EHARNEPEAE B 2 B % - BHANERVE
BOERTRS ., Yeo Yeu Yo Yeer Yoo, ... ZERVHEEMY - B2 ERIAEE
’TEEUE%'EH_TZ% cee g Yt—Zs: Yt—s: Yt, Yt+s, Yt+25, vees ©

EERMEEBH{ Y, ) @3B ZENZEHMTE  mEB—EIFEE1
A ARIMA =B -

@p(B)(1-B)?Y: = Bq(B)bx 1)

% FREAABSES M MEE(E o] DUER LR EIR{ by JAZ White Noise:
FEIE - HMBEE—(EZEBEH 2ENHEREERN ARIMA 2 - NF7R

®p(B%)(1-B*)°br = 6o(B)e: (2)

— T HME ()X EQ)X A HHEZR - FLEILUSFE] Box and Jenkin Z&n4
ARIMA &8 . #ERM N :

®p(B*)Pp(B)(1-B)d(1-B*)"Y; =Bq(B)Bo(B)e:  (3)

where,
t Y, , Other

m @p(B) B B4(B) M—MHNBEREBENBE LN ERESREF(Lag
Operator) - CD o(B%) 1 0o(B°) AZEM B EBREABEIIINEREERF -
# SARIMA #&2EEE 0JzC4 ARIMA (p,d,q) X(PD,Q)s - BlIuNF P st 8 m A
FERER . EERT[:EA ARIMA(1,1,1)X(1,1,1)s, - BAE—FE 52 8 - Hit -
S=52-
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SARIMA BOE 4 HIBIERE - TP EE R R AR R R AR i 30 - 1B AR(D)
8 p BT LEIE PACF 53R - 1 MA(Q)H q [BBITIEB ACF SGRE - AR
IEBA1 - FELE - (EERSIEEM -

EMmEEEARREZE @A wAASXIEAERMN Akake
Information Criterion (AIC)E2 Schwatz Bayesian Criterion (SBC) R/ T 24T -
AIC =TIn(SSE)+2k - M SBC=TIn(SSE) + kIn(T) - Eo& - T 2% A& = - In(SSE)
EREFHMINBEARYE - kK 2288 E - SSE ZBRERMER - P
ARERUN - EEAEYT - [ - AIC 22 SBC B9ERV) - RN SARIMA #EEIfCE R
ERYT -

M

UL - FHPIRA =18 SARIMA #REGEFTLEER - HEEBSHRERIE AR
MEENE - 725175 ARIMA (0,1,1)<(0,1,1)s, ~ ARIMA (1,1,1)X(1,1,1)5, - ARIMA
(1,1,0)X(1,1,0)s5; - 1RIBLAFRY SAS BIRIEETAER - KA oJLISH ARIMA
(1,1,0)X(1,1,0)s> By AIC B2 SBC E&/) -

EEEXNE - FHMoILFE ARIMA (0,1,1)X(0,1,1)s, B2 ARIMA (1,1,0)X
(1,1,0)s2 By AIC 22 SBC EIFEMBIT - BERR F EMEFBIZEZ I HREEN
ERARITABENAIELE - FRLI IS EREEMEEREENLERAR - B
—SOMIRABENE - BITRERER SARIMA =
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[SAS Code]) -- ARIMA (0,1,1)X(0,1,1)s>
proc arima data=FLU.temp_F;
identify var=log_freq(1, 52) nlag=52;
estimate g=(1)(52) noconstant method=ml|;
forecast lead=339 id=DATE_TIME interval=week printall out=FLU.b_g;
where 16053 <= DATE_TIME <= 17341,

run;quit;

[SAS Code] -- ARIMA (1,1,1)X(1,1,1)s;
proc arima data=FLU.temp_F;
identify var=log_freq(1, 52) nlag=52;
estimate p=(1)(52) q=(1)(52) noconstant method=ml|;
forecast lead=339 id=DATE_TIME interval=week printall out=FLU.b_g;
where 16053 <= DATE_TIME <= 17341,

run;quit;

[SAS Code] -- ARIMA (1,1,0)X(1,1,0)s2

proc arima data=FLU.temp_F;
identify var=log_freq(1, 52) nlag=52;
estimate p=(1)(52) noconstant method=ml;
forecast lead=339 id=DATE_TIME interval=week printall out=FLU.b_g;
where 16053 <= DATE_TIME <= 17341,

run;quit;

(DHr#ER]

ARIMA (0,1,1)X(0,1,1)s, ARIMA (1,1,1)X(1,1,1)s, ARIMA (1,1,0)X(1,1,0)s,
BARN 554 0.023537 BRAM KA 0025053 BRAM KA 0.026427
TERE A5 0153418 EERX f5FHA 0158288  EMERX f5FHA 0162563

AlC -90.8901 AlC -87.5223  AIC -92.6827
SBC -85.1245  SBC -75.9911 SBC -86.9171
HXmA 132 BRENHE 132 BRENMAE 132
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(5) SARIMA FERIBEN ZEEBR 7 1

FIENREFRAEENTEREE SN - 9o UER T A% 788 1 (Out of
Sample Forecastability) ; E1THIER - BRI MTZEABEELIRITARKEE -
BERMLBRESHERENSERBERMEETNEIL ZTBREES - Bt -
BB RERIEREZRED BMARLE - 2515 " RARNRE , B TRA
SNER L - HAER "TERARNRRE , BARMGERE - THFER "R INER |
BRAREFEELNRAERAERENESE  REERAES] - BEMS - THAR
SNER L BRAHMERNZEEREAHN 10%~20% -

BROBRFAER - BiRE1975 1R (Root Mean Square Error - RMSE) -
TR =¥ E(Mean Absolute Error - MAE) ~ DUR 1952 E B 2 EEE(Mean
Absolute Percentage Error - MAPE)E%7& - DI FFM#XFH RMSE &2 MAE 2
HEr Lt =18 SARIMA #RERIFRAISES - MBI EESTRARE - PR
@R 75 X ERE - RITRAIBE DA - U A RMSE BUE MAE AT -

1 T+N

RMSE =\/— DY, -Y,)?
N t=T+1
1 T+N n
MAE == " I¥, =Y,
N 5%

HMRERSEEE 2004 F355 51 BE 2008 F£5 28 BALL " HANEM 4
/2004 F£355 51 B % 2007 F£55 258 - M "RAIINERE 1 5 2007 F5 26 B
£ 2008 F55 28 A - A MFROILUSH - =18 SARIMA =R FRAIBE N Z EEE -

SARIMA #5EH# RMSE MAE FRRIBE N BER
ARIMA (0,1,1)><(0,1,1)s; 4571.96 3456.75 1
ARIMA (1,1,1)<(1,1,1)s 5215.29 4004.32 2
ARIMA (1,1,0)X(1,1,0)s; 10010.41 7286.79 3

R - FMOILUEERHA - ARIMA (0,1,1)X(0,1,1)s, RFERIBEN &R -
A7 AIC 22 SBC BERBH ARIMA (1,1,0)<(1,1,0)s; - (BEEEEREEERR - B
ffIEZIRA ARIMA (0,1,1)X(0,1,1)s, fERAN M EERE -
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bl s R E A 2 - o] UEEIR ARIMA (0,1,1)X(0,1,1)s, B9FERIEE
DHREBREMMEEREE - FHIL - AXFE A ARIMA (0,1,1)X(0,1,1)5; #17%
AR SREERVTRA - T RMAE B2 MAE B9 SAS FB)AU0 T - HEEESZHER -

run;

%macro mae_rmse(

%global mae rmse; /* Make the scope of the macro variables global */
data &dataset;

%mend;

/* Alternative macro that uses PROC SQL. Output is only a macro variable */

%macro mae_rmse_sql(

%global mae rmse; /* Make the scope of the macro variables global */
proc sgl noprint;

quit;
%mend;

dataset /* Data set which contains the actual and predicted values */,
actual /* Variable which contains the actual or observed valued */,
predicted /* Variable which contains the predicted value */

)

retain square_error_sum abs_error_sum;
set &dataset
end=last /* Flag for the last observation */
error = &actual - &predicted; /* Calculate simple error */
square_error = error * error; /* error"2 */
if _n_eq 1 then do;
/* Initialize the sums */
square_error_sum = square_error;
abs_error_sum = abs(error);
end;
else do;
/* Add to the sum */
square_error_sum = square_error_sum + square_error;
abs_error_sum = abs_error_sum + abs(error);
end;
if last then do;
/* Calculate RMSE and MAE and store in SAS data set. */
mae = abs_error_sum/_n_;
rmse = sqrt(square_error_sum/_n_);
/* Write to SAS log */
put 'NOTE: ' mae= rmse=;
/* Store in SAS macro variables */
call symput('mae’, put(mae, 20.10));
call symput('rmse’, put(rmse, 20.10));
end;

dataset /* Data set which contains the actual and predicted values */,
actual /* Variable which contains the actual or observed valued */,
predicted /* Variable which contains the predicted value */

)

select count(1) into :count from &dataset;
select mean(abs(&actual-&predicted)) format 20.10 into :mae from &dataset;
select sqrt(mean((&actual-&predicted)**2)) format 20.10 into :rmse from &dataset;

2T02RIR : Heuristic Andrew - #31lk : https://heuristically.wordpress.com/2013/07/12/calculate-

rmse-and-mae-in-r-and-sas/ °
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R#E Quenel and Dad (1998 - European Journal of Epidemiology)#1%
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Number of house calls
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Figure 2. Observed number of weekly house calls compared with number and threshold (calculated with a one-sided type I
error = 5%) forecasted by a SARIMA model defined as (1-0.41 B)(1-0.17 B6)(1-B)(1-B52)Z, = (1-0.84 B)(1-0.49 B52)a,
SOS Médicins, Paris region, season 1989-1990.

B 3.Quenel and Dad (1998) ¥R EIE B GREE R, 2 BR 2R EATE A

ERHR : Quenel and Dad (1998). “Influenza A and B Epidemic Criteria Based on Time-Series Analysis of
Health Services Surveillance Data”. P.278 Figure 2.
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HE— - PR ERMEIENRIKE 2009 FERKEBNRSZEER - E—FH
BIEER HINL R KRS - HRMIZERY SARIMA Es R EATAEAE R p Thth i 4
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