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Statistical Considerations of Seasonal

Movement in Demand Forecast
(the 3rd Report)

Ikuro HASHIMOTO

The time series data analysis is one of the techniques used for demand forecasting.
This analytical method consists of four types of movements such as trend movement,
cyclical movement, seasonal movement and irregular component of demand. There have
been several analytical methods available for dealing with seasonal movement. The 2nd
report discussed the dummy variable method by means of a quarter data of the year. The
present study analyzes seasonal movement in a dummy variable method by means of
monthly data and compares statistical consideration on the results of the 2nd report with
those of the present study. The amount sold the department stores were used to show
mumerical examples. As the results of analysis, the probability for the forecast error at
the levels of the +5%, +10% and *15% forecasting accuracy are 0.578, 0.838 and 0.936,
respectively. The probablies for the ferecast error are the smaller, compared with those

of the 2nd report.
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DA1l TIME JITSOKU PREDICT RESID GOSA
0 1 13230538.71 -335237.71
0 2 12523548.37 -835627.37
0 3 17340951.71 -747875.71
0 q 15257572.71 -558631.71
0 5 14844282.04 -687520.04
0 6 15761368.71 -517742.71
0 7 23373506.71 -937772.71
0 8 12249709.04 148766,96
0 9 . 13863856.04 916247.96
0 10 . 16340022.37 607100.63
0 11 . 17252096.71 805452.29
1 12 35397416.04 1283692.96
0 13 14216295.67 82061.33
0 14 13509305.33 280888.67
0 15 18326708.6 721651.33
0 16 16243329.67 467344.33
0 17 15830039.00 204661.00
0 18 . 16747125.67 351875.33
0 19 . 264359263.67 230548.33
0 20 . 13235466.00 197914.00
0 21 14849613.00 -179638.00
0 22 17325779.33 -380826.33
0 23 18237853.67 -63779.67
1 24 . 36383173.00 -594406.00
0 25 . 15202052.62 -146823.62
0 26 . 14495062.29 554738.71
0 27 . 19312465.62 26224.38
0 28 . 17229086.62 91287.38
0 29 . 16815795.96 482859.04
o 30 17732882.62 165867.38
0 31 . 25345020.62 707224.38
0 32 . 14221222.96 -3646680.96
0 33 . 15835369.96 -736609.96
0 34 . 18311536.29 -226274.29
o 35 . 19223610.62 -741672.62
1 36 . 37368929.96 -689286.96 .
0 37 16270882 16187809.58 . 0.51056
0 38 15107201 15480819.25 . -2.47311
0 39 19817316 20298222.58 . -2.42670
0 40 17517825 18214843.58 . -3.97891
0 41 17048265 17801552.92 . -4.41856
0 42 17315896 18718639.58 . -8.10090
0 43 26727487 26330777.58 1.48428
0 44 14039657 15206979.92 -8.31447
0 45 15387253 16821126.92 -9.31858
0 46 18488519 19297293.25 -4.376447
0 47 19219847 20209367.58 . -5.14843
1 48 38199877 38354686.92 B -0.40526
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DATA RD7;

CMS FILEDEF RDD7 DISK »xxx¥x¥%% DATA A;

INFILE RDD7;

INPUT URIAGE DALl DA2 DA3 DAG DA5 DA6
DA7 DA8 DA9 DA10 DA1l TIME;

PROC PRINT;

PROC PLOT;

PLOT URIAGEXTIME;

PROC REG;

MODEL URIAGE DAl DA2 DA3 DAG DA5 DA6
DA7 DA8S DA9 DALl0 DAll TIME;:

QUTPUT OUT=RNEW P=PREDICT R=RESID;

PROC PRINT;

PROC PLOT;

PLOT URIAGEXTIME PREDICTXTIME='P'/OVERLAY;

PLOT RESID%TIME/VREF=0;

DATA DT1;

SET RNEW;

DATA RD8;

CMS FILEDEF RDD8 DISK //////// DATA A;

INFILE RDDS;

INPUT JISOKU;

DATA NAXXYOS;

MERGE DT1 RD8

GOSA=((JISOKU- PREDICT)/JISOKU)*IUO

PRSC PRINT;

RUN;

X 3
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ANALYSIS OF VARIANCE

SUM OF MEAN
SOURCE DF SQUARES SQUARE F VALUE PROB>F
MODEL 12 1.3870738E15 1.1558948E14 230.967 0.0001
ERROR 23 1.1510542E13 500458341552
C TOTAL 35 1.3985843E15
ROOT MSE 707430,80337 R-SQUARE 0.9918
DEP MEAN 18271996.0556 ADJ R-SQ 0.9875
c.V. 3.87167
PARAMETER ESTIMATES
PARAMETER STANDARD T FOR HO:
VARIABLE DF ESTIMATE ERROR PARAMETER=0 PROB > |T|
INTERCEP 1 13148392 637369.51400 30.062 0,0001
DAl 1 -789137 577740.16903 -1.366 0.1852
DA2 1 3946120 578116.01652 6.826 0.0001
DA3 1 1780595 578741.88659 3.077 0,0053
DA4 1 1285158 579616.96933 2.217 0.0368
DAS 1 2120098 580740.13816 3.651 0.0013
DA6 1 9650090 582109.95705 16.578 0.0001
DA7 1 -1555855 583724.68957 -2.665 0.0138
DA8 1 -23854 585582.30970 -0.041 0.9679
DAY 1 2370166 587680.51418 4.033 0.0005
DAl0 1 3200094 590016.73634 5.424 0.0001
DAll 1 21263267 592588.16109 35.882 0.0001
TIME 1 82146 12033.642337 6.826 0.0001
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CUMULATIVE  CUMULATIVE CUMULATIVE  CUMULATIVE

GOSA  FREQUENCY PERCENT  FREQUENCY PERCENT GOSA  FREQUENCY  PERCENT  FREQUENCY PERCENT
-31 1 0.1 1 0.1 -39 1 0.1 1 0.1
-25 2 0.3 3 0.4 -33 2 0.2 3 0.3
-23 2 0.3 5 0.7 -31 3 0.3 6 0.6
-21 1 0.1 6 0.8 -27 1 0.1 7 0.7
-19 7 1.0 13 1.8 -25 7 0.7 14 1.5
-17 9 1.3 22 3.1 -23 3 0.3 17 1.8
-15 12 1.7 34 6.7 -21 4 0.6 21 2.2
-13 14 1.9 48 6.7 -19 8 0.8 29 3.0
-11 23 3.2 71 9.9 -17 7 0.7 36 3.7
-9 35 4.9 106 14.7 -15 19 2.0 55 5.7
-7 51 7.1 157 21.8 -13 31 3.2 86 9.0
-5 92 12.8 249 6 -11 31 3.2 117 12.2
-3 96 13.3 345 47.9 -9 55 5.7 172 17.9
-1 110 15.3 455 63.2 -7 72 7.5 244 25.4
1 104 16.6 559 77.6 -5 100 10.4 3464 35.8

3 84 11.7 643 89.3 -3 133 13.9 477 49.7

5 39 5.4 682 94.7 -1 155 16.1 632 65.8

7 20 2.8 702 97.5 1 96 9.8 726 75.6

9 11 1.5 713 99.0 3 87 9.1 813 84.7
11 4 0.6 717 99.6 5 52 5.4 865 90.1
15 2 0.3 719 99.9 7 34 3.5 899 93.6
19 1 0.1 720 100.0 9 25 2.6 924 96.2
11 11 1.1 935 97.4

13 10 1.0 945 98.4

15 1 0.1 946 98.5

17 2 0.2 948 98.7

21 1 0.1 949 98.9

25 1 0.1 950 99.0

27 1 0.1 951 99.1

31 6 0.6 957 99.7

33 2 0.2 959 99.9

35 1 0.1 960 100.0
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P m £EHER
CUMULATIVE  CUMULATIVE CUMULATIVE  CUMULATIVE

GOSA  FREQUENCY  PERCENT  FREQUENCY PERCENT GOSA  FREQUENCY  PERCENT  FREQUENCY PERCENT
-49 1 0.1 1 0.1 -49 1 0.0 1 0.0
-39 1 0.1 2 0.2 -39 2 0.1 3 0.1
-35 1 0.1 3 0.3 -35 1 0.0 4 0.1
-31 1 0.1 4 0.4 -33 2 0.1 6 0.2
-29 5 0.5 9 0.8 -31 5 0.2 11 0.4
-25 5 0.5 14 1.3 -29 5 0.2 16 0.6
-23 5 0.5 19 1.8 -27 1 0.0 17 0.6
-21 11 1.0 30 2.8 -25 14 0.5 31 1.1
-19 11 1.0 41 3.8 -23 10 0.4 41 1.5
-17 13 1.2 54 5.0 -21 16 0.6 57 2.1
-15 27 2.5 8l 7.5 -19 26 0.9 83 3.0
-13 47 4.4 128 11.9 -17 29 1.1 112 4.1
-11 32 3.0 160 14.8 -15 58 2.1 170 6.2
-9 57 5.3 217 20.1 -13 92 3.3 262 9.5
-7 73 6.8 290 26.9 -11 86 3.1 348 12.6
-5 95 8.8 385 35:6 -9 147 5.3 495 17.9
-3 166 13.5 531 49.2 -7 196 7.1 691 25.0
-1 162 15.0 693 64.2 -5 287 10.4 978 35.4
1 121 11.2 814 75.4 -3 375 13.6 1353 49.0

3 82 7.6 896 83.0 -1 427 15.5 1780 66.5
5 73 6.8 969 89.7 1 319 11.6 2099 76.1
7 32 3.0 1001 92.7 3 253 9.2 2352 85.2

9 28 2.6 1029 95.3 5 164 5.9 2516 91.2
11 22 2.0 1051 97.3 7 86 3.1 2602 96.3
13 8 0.7 1059 98.1 9 64 2.3 2666 96.6
15 8 0.7 1067 98.8 11 37 1.3 2703 97.9
17 3 0.3 1070 99.1 13 18 0.7 2721 98.6
19 4 0.6 1074 99.4 15 11 0.4 2732 99.0
21 2 0.2 1076 99.6 17 5 0.2 2737 99.2
23 2 0.2 1078 99.8 19 5 0.2 2742 99.3
27 1 0.1 1079 99.9 21 3 0.1 2745 99.5
33 1 0.1 1080 100.0 23 2 0.1 2747 99.5
25 1 0.0 2748 99.6

27 2 0.1 2750 99.6

31 6 0.2 2756 99.9

33 3 0.1 2759 100.0

35 1 0.0 2760 100.0
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FREEZEDOMER
BEREE :
AR (4 5D | AH(A O
6 +5% 0.692 0.637
%E +10% 0.933 0.890
T +15% 0.990 0.958
| 5% 0.633 0.568
+10% 0.894 0.841
o +15% 0.969 0.938
#| £5% 0.646 0.551
+10% 0.908 0.805
ih +15% 0.988 0.922
€| 5% 0.653 0.578
] +10% 0.910 0.838
&t +15% 0.982 0.936

*8 TUHREOREKME EFHHERD

¥ ¥y fE | BAE | R/ME | EEE | BERE
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