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I. The background of analysis and goals on project

My contury, Korea, is dishonorably ranked 1st in the
suicide rate over the OECD and keeps its ranking for 8

years.
It's becoming a terrible social problem and need to

analyze its cause.
To find out main reason and help to take measure, this

time series project is set.




II. The selection of variable and definitions

1) Time periods of variable observation
: 1 JAN 2005 ~ 1 DEC 2010 ( totally 72 observations )

2) Variable selection
(1) output variable

[ Suicide - the number of suicide

(2) input variables
O price - consumer price index
© increasing consumer price can lead to economic difficultyties and can have a
bad effect suicide rate.

O econ - economically inactive population(1,000 unit)
© increasing economically inactive population can lead to economic difficultyties
and can have a bad effect suicide rate.

0 ecopar - economic activity participation rate
© this can help to look into economic situation

O unemp - unemployment
© increasing unemployment can lead to economic difficultyties in the society and
can have a bad effect suicide rate.

O div - the number of divorced people

© increasing the number of divorced people can have a bad effect suicide rate.
This is because a divorced person have a tendency of anxiety in the daily life
and getting depressed and can have a bad effect suicide rate.

O sun - the duration of sunshine

© SAD(Seasonal Affective Disorder) begins from late fall with less sunchine and
fades away when the spring comes. So it is also one of psychological reason
lead to increase suicide rate.




3) Verifying correlation among variables

Ct= EHE
B H B HEDIL gy | a-gf F Hzt
price 72 2.98472 0. 96556 214, 90000 1, 60000 5. 90000
SUn 72 166, 37500 24,9331 11979 73, 70000 240.,80000
econ T2 15237 B 63784 1097092 14265 1ERRd
ecopar 72 61.34444 0.95059 4417 59, 00000 G2, 70000
UNemp Te 3. 26606 0,37335 23k, 30000 2. 70000 4., 70000
divorce T2 10195 9R3, 2R894 734023 F364 12226
OMHE HZFH=, H=T2
HO: Rho=0 2FESHHAM Prob = |r|
price sUn BCON BCOPALE LNEmp divorce
price 1.00000 0.09329 017023 -0,093M -0, 20806 -0, 33804
0.4387 0. 1528 0,437 0.0795 [0, 0008
SUn 0,09329 1.00000 -0.1977%5 0.24924 -0. 02485 0.09184
[0.4387 [.0959 0.034a 0.8387 0.4429
econ 017023 -0.19775 1.00000 -1, 86854 0,22426 -, 26553
0.152a 0.0959 <, 0001 0.0582 0.0242
BCOpar -0.0930 0,24324 -0, 86854 1.00000 -0.46185 0. 17556
0,437 0.0345 <, 0001 =, 0001 0.1402
UNEmp -0, 20306 -0.02485 0.22426 -0.46185 1.00000 0.10319
0.0795 0.8357 0.0582 <, 0001 0..3834
divorce -0, 33304 0,09134 -0, 26503 0.17556 0,.10319 1.00a00
[, 000a 0.4429 0,024z 0, 1402 0.3584

Checked correlation of variables each other, we can conclude the correlation between
Secon and ecopar is 09. That is the multicollinearity between two variables has a
problem.

The ecopar variable increase correlation of most of variables, decide to eliminate ecopar
variable.

See the correlation matirx without ecopar.

L= o2 Y=, H= T2
HO: Rho=0 JFESHHAM Prob = |r|

price =) econ LnEmp divorce
price 1. 00000 0,09329 0,17023 -0, 20806 -0, 38804
0, 4357 0.1528 0. 0735 0, 0003
SN 0,09329 1. 00000 -0.19775 -0,02488 0,09184
0, 4357 0.0959 0, 3357 0,449
eCon 0,17023 -0,19775 1. 00000 0, 22426 -0, 26553
0.1528 0.0959 0, 0532 0.0242
Lnemp -0, 20806 -0.02488 0, 22426 1. 00000 0,10319
0,075 0, 33R7 0, 0&g2 0, 3384
divorce -0, 33804 0,09184 -0, 26553 0,10319 1. 00000

0. 000g 0. 4429 0.0242 0, 3584




4) Stationary Process

L8 % 8 3 B 8 8§ § & & 8 @ &

s oies omn wee Gin Ouen G708 BOR o7 Gu07 D707 e 03 Seon s Go9 o1 0wbd 95 B0 Ove i e a0 o

bl

Suicide

Suicide(l 1 12)

applied seasonal difference ond time and
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Divorce

Di;/(l)

Took root converstion because variation
difference.

have increasing trend and applied a
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Sun(l 12)

applied seasonal difference one time and
has decreasing trend.

aseasonal difference one time because it
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applied seasonal difference one time. Took log variation and after that applied

difference because variation seems to increase.
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Unemp(1 12)

applied seasonal difference one time and applied aseasonal a difference one time




. ARIMA model fitting

O Vv,,Visuicide'S Model fitting

Hutecrelations Partial Autacorrelatfons
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< graph : the number of suicides ARIMA model's ACF, PACF >

Y's ACF and PACF are cut off and it means that Y satisfied stationary.

And 1,12 are cutoff in ACF, 3 is cutoff in PACF. So fitted model at p=3,9=1,Q=1

Autocarrelation Check for White Noise
Ta Chi-

Lag Square ———————eee—ee= it OCOrrelat i ons - -
b 19.32 -0.545 -0.021 0.107 -10.047 0.017 -0.064
12 38.54 0.073 0.013 -0.064 0.013 0.224 -00.443
18 45.06 0.265 0.028 -0.066 -0.019 0.017 0.034
24 52.73 -0.197 0.199 -0.057 -0.028 =0.015 0.042
30 54,54 -0.072 0.014 0.080 -0.0589 -0.017
36 k0,59 0.083 -0.162 0.097 0.032 =0.010 -0.033
42 B1.96 -0.016 0.052 -0.015 -0.051 0.038 -0.007
48 63.68 0.043 -0.045 0.001 0.002 -0.009 0.043
54 70.76 -0.058 0.020 0.050 -0.076 0.037 0.003

< graph : the number of suicides ARIMA model's portmanteau test >

p-value of white-noise is under 0.05. It leads to reject HO : CORR=0 and Y variable

is proper for model.




O Vv,,Visuicide's model fitting

Conditional Least Squares Estimation

i Standard Approx
Parameter Estimate Error t VYalue Pr > |t I___aia_
MA1, 1 0.92214 0.05412 17.04 <.0001 | 1 |
MazZ, 1 0.61875 0.12475 4.96 <.0001 12
Yariance Estimate 39377.71 -
Std Error Estimate 198.4382
a&lc 780.257
SBC 784.3779
Number of Residuals 58
* AIC and SBC do not include log determinant.
< graph : the number of suicides ARIMA model's estimation >
Final model is ARIMA(O,Z,I)*(O,1,1).(12)
O Vv,,Visuicide's model fitting
Autocorrelation Check of Residuals
To Chi- Pr »

Lag Square DF Chisg -——————————————————hutocorrelat iong-———————-
G 1.96 4 0.7430 -0.160 -0.071 0.014 0.004 0.015 -0.029
12 3.62 10 0.9629 0.048 0.133 =-0.043 0.034 0.017 -0.019
15 6.40 16 | 0:383i 0.113  0.063 -0.084 -0.025  0.022  0.092
24 11.00 22 0.9747 -0.080 0.170 0.101 0.049 -0.019 0.038
30 11.41 28 0.9977 0.027 -0.021 0.020 0.038 0.014 -0.020
36 13.88 34 0,999 -0.045 -0.061 0.043 0.095 0,009 -0.,028
42 19.60 40 0.9972 -0.063 0.049 0.010 -0.110 0.030 0.054
48 21.03 46 0.99594 0.027 -0.046 0.005 0.039 0.013 0.026
54 26.97 L 0.3984 -0.060 n0.mz 0.0286 -0.080 0.013 0.018
< graph : the number of suicides ARIMA model's diagnosis >
Autocorrelation Plot of Residuls Partial Rutocorralat ions
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< graph : the number of suicides ARIMA model's diagnosis >
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All the p-value of Q-test are over 0.2. So correlation of residuals don't remain and it
means that they become whit-noise status.

And there is no outlier point in the ACF,PACF of residuals, we can conclude that the

model is rightly fitted.
Thus, final model of Y's ARIMA is as in the following.
V 1o Visuicide = (1—0.92214B)(1—0.61875B")a,

_10_




IV. Model fitting of transfer function
1) ARIMA model fitting of input variables

(1) Consumer price index (Price)

O Vv %price's model fitting

MR Partial Autocorrelations
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< graph : consumer price index ARIMA model's ACF, PACF >

The ACF and PACF of price variable is cutoff. So price satisfied stationary status.

The model is fitted on p=3,9=1,Q=1.

Autocorrelation Check for Bhite Moise
To Chi- Pr >
Lag 3quare OF ChiSa — Autocorrelat ions
A 12.89 b 0.0448 -0.347 -0.067 -0.169 0.063 0.079 -0.102
12 32.94 12 n.o010 -0.074 0.085 0.242 -0.157 0.094 -0.362
18 41.68 18 n.o0m2 0.226 -0.038 0.031 -0.090 0.151 -0.105
24 55,67 24 0. 0003 0,154 -0.102 -0.17% 0.221 -0.115 0.090
a0 B7.03 30 0. 0001 -0.091 0.167 -0.091 0.008 -0.154 0,163
36 71.86 3k 0. 0004 -0.038 -0.018 0.085 -0.101 0.107 -0.059
42 77.97 42 0. 0006 -0.076 -0.012 0.104 -0.081 0.112 -0.030
48 79.47 48 0.0029 -0.032 -0.003 -0.016 0.034 0. 006 -0.067
b4 4. 64 54 0. 0005 0.037 0.076 -0.110 0.1 -0.127 . 001
RO 98.04 &0 n.oo4 0.1054 -0.047 0.039 -0.031 0.011 0.033
< graph : consumer price index ARIMA model's portmanteau test >

p-value of white-noise is under 0.05. It leads to reject HO : CORR=0 and consumer

price variable is proper for model.
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O V *price's model estimation

Conditiomal Least Sqguares Estimation

Standard Appros
Parameter Estimate Error t Yalue Pr > |t] Lag
Mad ] 0. 75360 0. 03529 8.03 <. 0001 12
AR .1 —0.62306 0. 11066 -5.63 <. 0001 1
AR1.,2 -0.53217 o.11976 -4 .44 = . 0001 2
AR1.3 —0.60926 0.12398 -4.91 =. 0007 3
AR .4 —1. 49003 o.11373 -4.31 <. 000 L
AR1.5 -10.26480 0. 10331 -2.56 0.01 B
Yariance Estimate 0. 11466
0.338615

Std Error Estimate
AlC

66 . 26466
Number of Residuals w0
+ &|C and 3BC do not include log determinant.

< graph : consumer price index ARIMA model's ARIMA model's estimation >

The final model is ARIMA(6,2,0)x(0,0,1),,)from lots of taking try and error..

It's p-value is under 0.05 so the model is right.

O V ’price's model diagnosis

Autocorrelation Check of Residuals

To Chi- Pr »
Lag Square DF Chisa e e e s L e e e
] 0 -0.073 -0.096 -0.041 -0.110 -0.118 0.073
12 5.96 B 0.4275 -0.010 0.020 0.088 -0.135 0.008 -0.038
13 9.09 12 0.6951 0.040 -0.108 -0.042 -0.077 0.102 0.048
24 18.76 18 0.4066 0.216 -0.131 -0.160 0.064 -0.029 0.037
30 24.30 24 0.4447 -0.066 0.081 -0.057 -0.109 -0.036 0.137
36 .5d 30 0.6354 -0.007 0.026 0.047 -0.076 0.014 -0.009
42 34,27 36 0.5509 -0.137 0.065 0.031 -0.057 0.155 0.043
48 34,57 42 0.7852 -0.017 0.003 -0.008 -0.022 -0.021 -0.009
54 39.29 48 0.8105 0.079 -0.010 -0.028 0.057 -0.034 -0.075
&0 42.68 54 0.5663 0.029 -0.045 0.053 -0.012 0.008 0.048

0
< graph : consumer price index ARIMA model's ARIMA model's diagnosis >

Autocorrelation Plot of Residuls Partial dutocorrslat |ons
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< graph : consumer price index ARIMA model's ARIMA model's diagnosis >
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All the p-value of Q-test are over 0.2. And correlation of residuals doesn't remain
and it means that they become whit-noise status.
And there is no outlier point in the ACFPACF of residuals, we can conclude that the
model is rightly fitted.
Thus, final model of Price's ARIMA is as in the following.

(1—0.78960B"?)
(1+0.62306 B+0.53217B%+ 60926 B>+ 0.49003 B*+ 0.26430 BY)

2 .
V price = a,

(2) Duration of sunshine(Sun)

O Vv, Vsun's model fitting

tocarrelt ons Partial Autocorrelations
lag  Comrleree  Correlation -mvs@waase?aw Sdbr | Lag  Correlstion -1387R5432101234567891
)& 100 (R ] .
| - R O 1 st
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I # 0. 103847 f -D0%E 7 u
b W  Lm ", 0. 10680 7 %N e
R ; AR | g ik
Y | LS | 9 g6 :
BN IR TR N
+
: ' I - I 0.2078 -
W38 -0 b 0,150 ;
b - Ol gy | 0 @::j
A [ A L e '
I N e A1 S "
R W O -
R S W 0,160 by i
0oWE 0 B LR | 17 -0.020
B0y - " o | 18 00%K +
g oH0m -0 ‘ g | 9 067 o
1 %% 00 ol o |20 0.12208 #
N . L |2 000625 .
DB - Wl NEs | 2 -01EE el
noOBE L i, o n 01 [,
BB - W MR | M . o
< graph : Sunshine ARIMA model's ACF, PACF >
g

The ACF and PACF of price variable is cutoff. So price satisfied stationary status.

The model is fitted on p=5P=1,q=1,Q=1
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Autocorrelation Check for White Hoise
To Chi- Pr »

Lag Souare OF Chidg —m—m—————————— Autocorrelat ions

] 11.15 3] -0.316 -0.235 -0.003 0.086 -0.081 0,090
12 27.75 12 -0.071 -0.050 0.155 0.107 -0.060 -0.416
15 42,88 15 0.220 0.195 -0.083 -0.178 0.236 -0, 060
24 £3.90 24 -0.027 0.102 -0.217 -0.099 0,366 -0.109
30 B5.95 30 =-0.095 0.018 0.050 0.011 -0,056 =0, 055
36 80,93 36 0.074 0.003 0.070 0.035 -0,251 0,158
42 91 .22 42 0.030 =-0.026 -0.111 0.176 -0.098 -0.003
48 97.24 48 0.043 -0.070 0.003 0.035 0.081 -0.081
| 108.72 54 -0.001 -0.041 0.093 -0.083 0.074 -0, 008

< graph : sunshine variable ARIMA model's portmanteau test >

p-value of white-noise is under 0.05. It leads to reject HO : CORR=0 and sunshine

variable is proper for model.

O V,,Vsun's model estimation

Conditional Least Squares Estimation
Standard App roc

Parameter Est imate Error t Value Pr > |t] Lag
MAT ., 1 0,34740 0.07122 11.90 <0001 1
MAZ, 1 0.73629 0.10717 6.87 <.0001 12
ART .1 0.44979 0.15397 2.92 0. 0050 23

Variance Estimate 914,755

Std Error Estimate 30. 24526

AIC 572.6578

578.8904

er of Residuals 59

* KIC and SEI: do not include log determinant .
< graph : sunshine ARIMA model's ARIMA model's estimation >

The final model is ARIMA ARIMA(23,1,1)x(0,1,1) ;5 from lots of taking try and error..

It's p-value is under 0.05 so the model is proper.

O Vv,,Vsun's model diagnosis

#utocorrelation Check of Residuals

Autocorrelat i ons=———————====—m=-
-0.145 I] 058

§ e [ ; !
< graph sunshme ARIMA model's ARIMA model's dlagn05|s >
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Ataorrltion Pt of esidnls Partial Autocorrelations
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< diagnosis : sunshine ARIMA model's ARIMA model's diagnosis>

All the p-value of Q-test are over 0.2. And correlation of residuals doesn't remain
and it means that they become whit-noise status.
And there is no outlier point in the ACFPACF of residuals, we can conclude that the
model is rightly fitted.
Thus, final model of Sun's ARIMA is as in the following.

(1—0.84740B)(1—0.73629B'?)

Vi, Vsun=
2 (1—0.44979B%)

4
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(3) economically inactive population(Secon)

The

O Vv ,,Vsecon's model fitting
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< Qraph ;Secon AR

<

A model's ACF, PACF>

The ACF and PACF of Secon variable is cutoff. So price satisfied stationary status.

model is fitted on p=1,9=1.

Autocorrelat ion Check for White Hoise

Chi- Pr = )

Sauare OF ChiSq e e Atocorrelat i ong————————————
13.32 B [, 1382 —0.407 0.052 0.157 -0.135 -0.039
25.85 | 0o.0113 0.037 -0. 00 0.00? 0. 006 0.292
30.36 18 0. 0341 0.176 -0.116 -0.072 0. 045 -0.1059
31.54 24 . 0.018 -0.019 0.030 -0.074 0.052
33.35 a0 .3077 -0.066 0.064 -0.073 -0. 045 0,000
39.67 K1 1, 3097 -0.063 0.051 0.0 0. 106 -0.146
40.18 42 0.5512 0.024 -0.036 -0.021 -0.023 0.003
51.77 45 0, 3788 0.037 0.m7 0.076 -0.137 0.113
52.70 b4 0. 5246 -0.008 0.009 -0.075 0. 005 0.014

< graph : Secon variable ARIMA model's portmanteau test >

p-value of white-noise is under 0.05. It leads to reject HO : CORR=0 and Secon

variable is proper for model.
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Vi, Vsecon's model estimation

Parameter Est imate
MA1,1 -0.45121
AR1.1 —-0..38347
&R1,2 -0.63547

Standard
Error

Variance Estimate
SFE Error Estimate

=BC
Mumber of Residuals
+ &G and 3BC do not include log determinant.

Conditional Least Sguares Estimation

App o

t Value Pr = |t] Lag

-3.21 0.0022 11

-3.52 0.0009 1

-3.59 0.0007 12
0.000013
0. 004236
-473.04
-466. 303
g9

< graph : Secon variable ARIMA model's ARIMA model's estimation >

The final model is ARIMA(1,1,11)*(1,1,0),, from lots of taking try and error..

It's p-value is under 0.05 so the model is proper..

O V,,Vsecon's model diagnosis

Adutocorrelation Check of Residuals

To Chi- Pr =
Lag Souare OF Chisg

G 1.36 3 0.7140
12 4.720 q .8981
18 9.16 15 . 8691
24 10.89 21 .9649
a0 14.56 27 0.9714
36 18.44 33 .9a0v
42 20,66 39 0.9930
48 26,9 45 0.9399
b4 27.05 51 0,997

dutocorrelations

014 0,022 0.039 -0.035 -0,
.094 -0.014 -0.064 0.139 0.
057 -0.035 -0.201 -0.043 -0,
.045 0.024 -0.037 0.064 -0,
042 0,047 -0.101 -0.089 -0,
066 0. 031 0. 051 0.056 -0,
043 0,025 -0.076 -0.011 .
055 0.105 0.015 -0.014 a.
031 .06 -0.036 0. 006 .

0a6
0E0
110
036
056
035
03
077
nos

< graph : Secon variable ARIMA model's diagnosis >

Autacorrelation Plot of Residuals
Leg  Coariance  Corelation -T98765432101234567801
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ARIMA model's diagnosis >
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All the p-value of Q-test are over 0.2. And correlation of residuals doesn't remain
and it means that they become whit-noise status.
And there is no outlier point in the ACFPACF of residuals, we can conclude that the
model is rightly fitted.
Thus, final model of Secon's ARIMA is as in the following.

(14+0.45121B")
(1+0.38347B)(1+0.63547B"?)

Vi Vsecon = a;

(4) The number of unemployment(Unemp)

O VvV ,,Vunemp's model fitting

Autocarrelat fons ; ;
Partial Autocorrelations
Lo Cowrlece Coreelation -1 98TRS42210123456T881 %4 Fpnor o Comelitin 1 8876543210123456788 1
i |00 Fh I
|0 - @ R 21 it
N T : | 2 D14 |
S O [N T 1.1 +
o0 - | it N @**
IR O - e 5 11 g
I A o D | B 0.1063 CE
TokE - | Lme | 7 RINL] |y
i | EARE
: i L e ! y ; .
U 1 N ] M 050 |10 .03078 I
A VA 1 e LI |1 0.1009 N PP
0o -1 e INL . 1640 |
T 1 M 0. Ieeeld | 13 0.07214 "
N 1 NN : 016 | 1 .07 o
O 1 1t + 0 | 15 . 02760 .t
§ 0AED - 0% 4 0I5M0 | 16 -0, 1849 Rares
A 1 + 060 | 17 RIN o
oLms - : DI |18 0,082 .
1 + 000 | 19 .03 .
0 00mse 00 T L
oo - : 0165008 | 21 .07 :
0w -me 06 | 2 -0.05%:4 -
O T0EM 00A 4 0.6 | 23 0.105% o
O O ; N "
< graph : unemployment ARIMA model's ACF, PACF >

The ACF and PACF of unemployment variable is cutoff. So price satisfied stationary

status.

The model is fitted on p=4, q=1
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dutocorrelation Check for White Moise

To Chi- Pr =
Lag Sguare OF Chisg
f 11.34 f .0735 -01.354 -.002
12 20.93 12 1, 0507 -0.129 0.004
18 23.565 18 3 0.107 -.0%1
24 24 .50 24 0.4331 0.044 0.009
a0 27,06 a0 0.6199 0.016 0.030
a6 34,148 36 0.5554 -0.082 0.106
42 44 .67 42 0..3602 -0.112 0.123
45 53.28 45 0.2735 0.062 -0.067
54 56,66 54 0.3762 0.025 -0.029

Autocorrelat ions

0. 006 -0.176
0.1239 -0.155
0. 032 -0.110
-0. 046 -0.007%
-0.037% 0.030
0,033 0,020
0,036 -0.116
0.o011 -0.051
-0, 054 0,052

1
o e N e e e e

-0,

< graph : unemployment variable ARIMA model's portmanteau test >

p-value of white-noise is under 0.05. It leads to reject HO : CORR=0 and

unemployment variable is proper for model.

O Vv,Vunemp's model estimation

Conditional Least Sguares Estimation

Standard Appros
Parameter Estimate Error t Yalue Pr = |t] Lag
M1, 1 0.84775 0.153584 5.51 =, 0001 12
4R1.1 -0.34768 0. 12201 -2.85 0. 0061 1
&R1.2 -0. 27521 0.12320 -2.23
Correlations of Parameter Estimates

Parameter M&1,1 A4R1,1 AR, 2

Ma1, 1 1.000 0.095 0.143

AR1,1 0.095 1.000 0.027

4R1,2 0.143 0.027 1.000

< graph : unemployment variable ARIMA model's ARIMA model's estimation >

The final model is ARIMA(4,1,0)%(0,1,1),,from lots of taking try and error.

It's p-value is under 0.05 so the model is proper.

O Vv ,,Vunemp's model diagnosis

. 086
060
110
096
.056
.095
032
077
003

Adutocorrelation Check of Residuals
To Chi- Pr =
Lag 3guare OF Chisg Autocorrelat ions
f 1.36 3 0.7140 0.014 0.0z 0.099 -0.035
12 4.20 9 .89 0.094 -0.014 -.064 0.139
18 9.16 15 0.869 -0.057 -0.033 -0.201 -0.043
24 10,89 21 .9649 -0.045 0.0:24 -0.037 0,064
a0 14.56 27 0.9714 -0.042 0,047 -0.101 -0.0849
36 18.44 33 .950v -0.066 0.031 .051 0. 056
42 20,66 39 0.9930 0.043 0,025 -0.076 -0.011
48 26,9 45 .9399 0.055 0.105 0.018 -0.014
b4 27,05 51 0.9977 -0.031 0.016 -0.036 0. 006
< graph : unemployment variable ARIMA model's diagnosis >
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Autocarrelation Plot of Residuls Partial dutocorrelations
g Coeriance  Correlation 198765432101 234567891  Sdbrror | lag  Correlation -198765432101234567891
I 11,0553t 100000 bbb R 1 | m
[OmEn -0 7 013018 é HHES%E | -
D dime b * Vi 3 D
; | Hh : i +
L odmeE : iR § DR { .
5O00Em 00 . DI | g it |
boO0OME 0 I35 1.7
T - ! DIETE| 00106 - -
b0 - : s 0 T8 { |
3OS0 L i - -
0 CumHE 0 ! L s - -
om0 | 0,133 - ™
T 74 ' Dl | 12 010136 ! :
0ol ; 0| 18 0. 10013 1=
LI IS ; 0| 14 0. 10144 1 |# .
ho0eE -0 L3 o) 150 OG0B | I
foLmm - o Dl 1B 044 1
moCmEm 0.0 | 17 0058 | +
0L -0 g 19 00 | -
0L 0% gl 19 0080 |
; g + ; =, | +
0% L 016651 | 2D 0, F244
000m 00 00 | 7] 0,074 ||
DOl e LR 2 009 .
BO00mm 00 DU 29 001613
ADOME 0.0 ; 0.1 | o4 I (R34 '
< graph : unemployment variable ARIMA model's diagnosis >

All the p-value of Q-test are over 0.2. And correlation of residuals doesn't remain
and it means that they become whit-noise status.
And there is no outlier point in the ACFPACF of residuals, we can conclude that the
model is rightly fitted.
Thus, final model of unemployment's ARIMA is as in the following.

(1—0.84775B"?)
(140.34768 B+0.27521 BY)

Vg Vunemp = ay
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(5) The number of divorced(divorce)

O VvV Vdivorce's model fitting

(rianes
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0.00226
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0.01428

Partial Autocorrelations
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The ACF and PACF of divorce variable is cutoff. So price satisfied stationary

The model is fitted on p=16, q=13

status.

Chi-
Square

The ARIM& Procedure

dutocorrelation Check for White Noise

OoF

5] -0.352 -0.116 o.112
12 0.040 -0.00z2 0.0%:2
15 -0.311 0.219 -0.079
2d -0.036 0.126 -0.04z2
30 -0.043 0.114 -0.19
36 0.192 0.0&1 -0.099
42 -0.00z2 -0.037 0.013
45 0. 168 -0.154 0.0386
54 -0.005 -0.030 0.015
GO 0.001 -0.013 0.035

dutocorrelat ion

-0.263 0.16%7 -0.052
-0.257 0.067 0.244
-0.157 0.2a87 -0.141
-0.052 0.051 -0.00z
0.103 0.148 -0.349
0.128 -0.039 -0.010
0.131 -0.119 -0.065
0.017 -0.042 0.026
0.054 -0.041 -0.013
0.003 -0.055 0. 066

< graph : divorce variable ARIMA model's portmanteau test

>

p-value of white-noise is under 0.05. It leads to reject HO : CORR=0 and divorce

variable is proper for model.
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O VvV +Vdivorce's model estimation

Conditional Least Sguares Estimation
Standard Appros

Parameter Est imate Error t WValue Pr > |t] Lag
Ma1, 1 0. 86869 0.05385 16.13 <, 0001 1
MAL, 2 -0. 19162 0.05671 -3.38 n.ome 16
ART, 1 =0.29479 0. 11967 -2.46 0.0163 4
AR1,2 -0, 24639 0.11577 -2.13 0.0370 10

Variance Estimate 21.05991

Std Error Estimate 4.589108

AIC 421.7355

SBC 430, 7863

Humber of Residuals 71

+ AIC and SBC do not inclode log determinant .
< graph : divorce variable ARIMA model's ARIMA model's estimation >

The final model is ARIMA(10,1,16) from lots of taking try and error.

It's p-value is under 0.05 so the model is proper

O Vv Vdivorce's model diagnosis

dutocorrelation Check of Residuals

oo

ng SQEQ tl’; DF EETS; ———eeeee————— At ocor re lat ions

6 6,26 2 pleldss 0.205 -0.048 -0.032 -0D.034 -0.028

12 10.21 a 0.2509 -0.001 -0.107 -0.094 0.018 0.079

18 14.80 14 0.3918 -0.092 0.043 -0.069 =0.168 0.045

24 17.64 20 0.6108 -0.027 0. 006 0.084 0. 066 0.011

30 k.82 26 0.4190 0.003 -0.063 -0.106 0.039 0.017

2 i3 3 [El 4w 3m i 1l im

45 35,92 44 | 0.6885 0.120 -0.032 0.045 0.047 0.027

s oo®f 08 [p5 s tEm $m om 9B
< graph : divorce variable ARIMA model's diagnosis >
Mﬁwrremim Prot of Residu“s Partial Autocorrelations
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< graph : divorce variable ARIMA model's diagnosis >
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All the p-value of Q-test are over 0.2. And correlation of residuals doesn't remain
and it means that they become whit-noise status.
And there is no outlier point in the ACFPACF of residuals, we can conclude that the
model is rightly fitted.

Thus, final model of unemploymen's ARIMA is as in the following

(1—0.86869B+0.19162B)
YV Vdivorce = a
(140.29479B*+0.24639B') *

_23_




2) After checking CCF, set the transfer function model with sd,r.

(1) Consumer price index(Price)

Crosscorrelations
Lag Covariance Correlation -19876543210123465678191
-ch -B8.358236 -, 10370 *
-24 13.093543 0. 16246 trE
-2a -4,986596 -.06187 *
-22 3.858811 0.04788 *
-21 -10. 408827 -, 12915 , EEE
-20 -0.262570 -, 00326
-19 -3. 147220 -, 03905 *
-18 -2.623153 -, 03255 *
-17 3.142588 0.03899 *
-16 14, 192301 0.17609 thd,
-15 -3.729338 -, 04B27 *
-14 -1.214435 -.0&07?
-13 12124072 0.15043 i FEE
-12 -16.918578 -.20991 EEEE
-1 -5, 707663 -.07082 *
-10 14.4593859 0.17983 . *hd,
-9 -10.390516 -, 12892 . kR
-8 5.461681 0.06776 *
-7 9,.368049 0.11623 +*
-6 -8.576939 -. 10642 *
-5 7.908368 0,.09812 +*
-4 10. 048760 0.12468 . *
-3 -28.939117 -, 35906 rhdabE
-2 -1.973849 -.02449
-1 E.058756 0.0vs17 t*
0 -3..342925 -.04148 A
1 -14.20R313 -. 17625 EEEE
P 9.561512 0.11863 o,
K| 12.639188 0. 15682 FEE
4 -9.679181 -. 12009 **
5 19.0B81146 0.23675 *@
] 1.392727 0.01728
¥ -6.6R9747 -.08139 *k
| -2, 746248 -, 03407 *
q ¢, 205849 0,02737 . *
10 -13.661455 -, 16980 . EEE
11 19, 425658 0,24102 trids
12 -0.662923 -, 00698
13 1.522583 0.01889
14 -1.177864 -.01461
15 -9.324238 -.11569 t*
16 1.639748 0.02034
17 3.883041 0.04818 *
18 0.539160 0, 00669
19 -3.03R850 -, 03767 i
20 3.718474 0.04614 *
21 -22.274489 -, 27637 @*** :
P 12.173904 0.15112 ; trE
aa -0.774736 -, 00961
24 -2.923919 -.03628 *
< graph : Price's Crosscorrelations >

I looked at the CCF of Suicide and Price, correlation that was meaningfully different
from O appeared at lag5 for the first time, and it seemed to continue until cutting-off
at lag21. Therefore although I set the condition as d=5, s=16 and r=0 at the beginning,
I got to use 5$(6 16)price assumption by trial and error. Figure stood out at -3, but it
was never given serious consideration because it was nonsense that increase of the
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number of suicides causes inflation

(2) Duration of sunshine(Sun)

Crosscarrelations

Lag Covariance Carrelation -1987YB64321012346E67891
-24 =93, 140441 -. 01445
-2d 117,194 0.01818 .
-2e -551.72% -, (08559 .
=21 390,173 0. 06053 i *
=20 8Os, 4 0.12495 . o
-18 20, 965541 0,00325 :
-18 -528.516 -.0a199 .
=17 -1126.813 -. 17480 ,
-16 430,087 0. 06672 ; *
=15 151.149 0.02345
-14 243,947 0.03784 *
=13 =376, 31 =, (5837 *
=12 1728, 882 026819 ke
=11 =450, 773 -, 06993 *
-10 -270.616 -.04194 *
-3 -102.238 -. 01586
-A 354,396 0.05494 +
-7 386,977 . 06003 *
-f 91 561042 0.01420
-5 -483. 341 -.07498 .F
-4 510.759 0.07923 . *
-J 273,050 0.04236 ; +
-2 344 636 0.05346 . *
-1 -186.961 -. 02900 .*
0 Ba0, 164 0. 13653 . EEE
1 -93.831001 -.01533 ;
2 H4 672169 0.00848
K] -1130.844 -. 17542 SEEEE
4 77.894957 0.01208
5 113.547 0.01761 i ;
3] 1353. 732 0.21000 . B4t
7 117,038 0.01816 ; ;
g 1246.334 0.19334 . EEEE,
g -1358.503 -.210M SAEEE
10 -129.703 -. 02012
11 -110.718 -.017148
12 -339.9485 -, 05274 *
13 -139.287 -. 02161
14 296.575 (. 04601 *
15 112.143 0.01740
16 234 607 0.03639 . +
17 -930.887 -, 14440 , EEE
18 -77.068664 -.01196
19 -651.837 - 10112 .oFE
20 937.972 .14550 . EEE
21 377.618 (. 05858 +
e 417,686 0.06479 *
23 -1672. 756 -. 26948 @** ;
24 1127.618 0.17492 ; EEE
25 718,707 0.11149 ; *
26 734,520 0.11394 **
2 -1618.652 -.25109 @**
28 120.192 0.01864

< graph : Sun's Crosscorrelations >

Looked at the CCF of Sucide and Sun, correlation that was meaningfully different

from 0 for the first time appeared at lag23,and it was exponentially decreased after

continued at lag2l .
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Therefore at the biginning I used 23$(4)/(1)sun by a process of trial and error.

(3) Economically inactive population(Secon)

Crosscorrelations
Lag  Covariance Correlation -19B765432101234867891
-27 0.276836 0.23585 Fhkhd
=26 =0.101765 -.08670 4
-25 0,075266 0.06412 . *
=24 -0,0080759 = (1068 .
-23 0.098720 0.08410 . **
-22 -0.167894 -. 14304 |
-21 -0.145411 -.12384 4
=20 0.205409 0.17500 it
-19 -0.124365 -. 105595 4
-18 -0.092032 -. 07841 i
-17 0.339106 0.28890 . bk
-16 -0.272474 -.23213 *hkik
-15 =0, 024527 -.02090
-14 0.136470 0.11627 #+
-13 0.062326 0.05310 *
-1 -0.047390 -.04037 .
-11 -0.153319 -.13062 e
-10 -0.081617 -, 06853 .
- 0, 195085 0.16620 . wak
-8 -0,159372 -, 13578 R
=7 0.32705 0.27863 : FE——
-6 -0.087814 -. 07481 *
=5 0.168004 0.14313 ik
-4 -0.013775 -.01174
-3 -0.143857 -. 12256 #
-2 -0.14488 -. 12344 e
-1 -0.01960 - 01670
0 0. 073656 0.06292 *
1 0.081459 0.06540 *
2 -0.030069 -. 02562 +
3 -0.080088 -.0BBz3 *
4 -0.0022104 -.00184
5 0.115510 0.0984] : e
B -0.341357 -.29082 hhkhtd
7 0, 163601 0.13938 ; *ak
B 0,123245 0. 10500 ; e
g 0.158311 0.13487 : ek
10 -0.296477 -, 25258 wikky
11 -0.027995 -, 02385
12 0.133778 0.11.397 +
13 -0.028020 -.02387
14 -D.0075801 - . 00646
15 0.135956 0.11583 #
16 -0.010489 -.00894
17 -0.075437 -. 06427 *
18 -0.019204 -.01636
19 0.086859 0.07570 e
20 -0, 034008 -. 028497 *
21 =0.031591 ~-.[02691 *
22 -0.012713 -.01083
23 -0.088114 -. 07607 ++
24 0.018234 0.01553
< graph : Secon's Crosscorrelations >

By looking through CCF of Suicide and Secon, there are large correlation at lag -27,

-17, -16, -7. So decided to remove this variable in this projection..
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(4) Unemployments (Unemp)

Crosscorrelations
Lag Covariance Correlation '8 B8P EES4 321 B 234867881
-3 -17.784013 -.29240 Hebidd
-33 E.408712 0.10537 . 4
-32 ].629495 0.02679 . *
-3 7.3082439 0.12016 . *+
-30 -3, 720305 -.06117 .
-2 -3, 906771 -. 06423 .k
=28 1.966924 0.03234 . +
-27 4. 006562 0.06588 . +
-26 -3. 055082 -.05023 .k
-2h -1.078901 =017 .
-24 0.88327M 0.01452 .
-23 -7.EB1E7 -. 12630 . EEE
-22 0. 0050A30 0.00008 .
-21 10, 125451 0.16648 . et
=20 -4 637207 -. 07624 . oEE
-14 4. 316063 0.07096 . *
-18 -3.143309 -.05168 P
-17 -5, 862906 -. 09640 Lo#E
-16 5. 433035 0.08933 . o
-1k 23, 294044 0.38301 . FEatries
-4 -25.085277 -.41245 HEadedes
-1 -1.017620 -.MB673 .
-12 -7.684066 -, 12634 o
-11 13, 729539 0.22574 . Haats
-10 -6.223195 -.10232 Lo#E
-9 E.947379 0.11423 . 4
-8 0.754787 0.01241 . .
-7 9.6B82066 0.15765 . it
-6 -5.944412 -.097714 . EE
-5 -6.847942 -. 11259 +
-4 -4, 293780 - . 07060 *
-3 4.102163 0.06745 . +
-2 E.5020348 0.10691 . +
-1 -3.918940 -.06443 .
1 -7.232960 -.11892 &
1 0.671775 0.01105
2 0.418875 0.00689 . .
3 14, 331766 0.23564 . HEats
4 -9, 177985 -. 15090 . EEE
h -0.529976 -.00a71
G 7. 13526 0.12025 . ++
7 -5.778136 -.03500 oE
] -3.8721M - 06367 -
g -2.170120 - 03568 x
10 0.475104 0.007e1 . .
11 9.525160 0.15661 . *hE
12 -G, 640029 =, 10917 . ks
13 1.216480 0. 02000
14 1.507222 0.02478
15 0.627177 0.01031
16 -4.94971 1 -.08138 L ww )
17 254835 0.1357%2 . L L
18 -3.066382 -.05042 . *
19 =4, 747846 =. 07806 )
20 -0.691899 -.01138 :
21 3.140435 0.05163 : *
< graph : Unemp's Crosscorrelations >

By looking through CCF of Suicide and Unemp, there are large correlation at

-15, -14, -11. So decided to remove this variable in this projection.

lag -34,
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(5) Divorce(Sdiv)

Crosscorrelations
Lag Covariance Correlation -1987Y68432101 234567891
-19 -193.519 -, 17039 . kE
-18 19, 593067 0.01725 :
-17 -18.844139 -.01659 :
-16 -80. 726815 -.07108 .4
-15 10, 559805 0.00939 :
-14 20. 191864 0.01778 :
-13 -87. 201904 -.07678 .
-12 -B6, 128510 -, [5822 .+
-11 122,302 0.10768 : *x
-10 -41. 248114 -, 03632 .+
-9 -26, 375244 -.02322
-8 -32, 964278 -, 02902 .+
-7 153,343 0.13501 : *kt
- 133.415 0,11747 : *x
-5 -174.074 -, 15327 .k
-4 5, 240597 0.00461
-3 -135.538 -, 11934 .
-2 -84, 39121 -.08311 .
-1 24, 395825 0.02148
0 ¢8. 597268 0.02518 : *
1 -195.279 -, 17194 . kEE
2 -162.711 -, 14326 .k ;
3 97, 575314 0.08591 : *
4 320.185 0,28192 : **<:::>
g -2, 783880 -, 02446 : ,
E -141.167 -, 12429 .
7 36, 710038 0.03232 : *
B -31. 73449 -, 02794 .4
g -2, 402025 - 002N
10 =77, 186570 -, 06796 .+
1 148.430 0.13069 : *kd
12 74, 493328 0.06559 : &
13 198.030 0.17436 : *kt
14 239,271 0,21067 : *ktd
15 -103.910 -.09149 )
16 -173.726 -, 15296 . ok
17 129,586 0.11410 : *
18 B4.391148 0.05669 : *
19 -141.520 -, 12461 .
20 -249.130 -.21935 ]
21 250,302 0,22039 : *kdt
27 28.848211 0.02540 : o
23 -221 561 -, 19508 (EEEE
24 21232345 0.01869 : :
25 2728.529 0.20121 : *ktd,
< graph : Sdiv's Crosscorrelations >

By looking through CCF of Suicide and Sdiv, there are large correlation only at lag 4
and cutoff. So decided to remove this variable in this projection. Thus I used 4$sdiv

with d=4, s=0, r=0.
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3) ii.d. assumption check

and ARMA model fitting regarding »,

Conditional Least Sguares Estimation
Stardard APEros
Parameter Est imate Error £ Walue Pr = || Lag Wariable Shitt
HLM1 12, 16871 131 .95050 0.09 0.9273 1] price 5
HLMI 1 108, 39035 148, 16201 -0.73 0.4712 B price 5
HUMI , 2 145 . 59280 16767515 0.87 0. 393% 16 erice 5
HLMZ =2 . 65549 1.34985 =1.97 0. D604 1] sUn 23
LML, 1 HIGEZ | . 07N 2.17 o. 0397 4 =UM 23
DEML 1 =0.22266 0. 29505 =0.75 0. 45575 1 SUn 23
ML 6. 95227 10, 383 0.67 0, 5085 o i v a
E‘t:éigmrE ;'EI-::EE %gl_ Ei_
of Residuals ra
= AIE and do mot Incilude o Geterslrsant .
Autocorrelation Check of Residuals
To Chi- Pr > ;
Lag Square OF dutocorrelat ions
b 19.44 b 0.295 -0.276 0.213  -0.130
12 4.3 12 -0.%1 -0.003 0.299 -0.3%9
18 5E.72 18 =0.025 0,185  -0.263 0.130
24 6.44 24 0082 -0.003 -0.047 -0.011
30 B3.99 30 -0.018  -0.017 0.014  -0.006
Autocorrelation Plot of Residuals
Lag Covariance Correlation -198765432101234567891 3td Error
] 99523, 020 1.00000 e e e e e e e e e e ek n]
1 =54467.946 =.54729 Gi TEEEEEE 0.176777
2 -G474.310 —. 06505 A + 0.223541
3 29473.564 0.29615 5 aaas 0.224131
4 -27422.8B16 —. 27554 +raras 0.236043
5 21159, 766 0.21261 +aas . 0.245889
5 -12951.352 -.13013 e . 0.251569
7 -13522.328 -. 13587 e % 0. 253664
a8 39411.262 0.38600 [ 0.255928
9 =35905. 700 =. 36078 E AR 0.274409
10 -279. 036 —.D02E0 0.288852
11 29742.016 0. 23885 EEEEE 0.288852
12 -33731. 380 —.33833 +raraas 0.298358
13 23169. 775 0.23281 R 0.3101657
14 -9494 . 029 -.09540 + . 0.315570
15 -2535.400 -. 02548 - Z 0.316470
16 1B380.B868 0. 18469 ERET 0.316534
17 -26148.621 -. 26274 EEE 0.319884
18 12925, 560 0. 12368 s 0.326558
Partial Autocorrelations
Lag Correlation -198B765432101234567891
1 =0.54729 @tiiti ——
2 -0.52048 B T T T
3 —-0.08387 5 e
4 -0.19814 ., aaaa
5 0. 10462 e
1] -0, 05705 . -
7 -0,29392 SErsean
8 a. 10522 . e
9 -0.04251 : -
10 -0.23240 . A
11 -0.01513 .
12 -0.15308 5 e
13 -0.01161 .
14 =0. 06731 . *
15 0.03992 : -
16 0.01214 5
17 -0, 03577 3 -
18 -0.02963 -
<graph : N,'s iid assumption check>

All p-values are 0.05 regarding Q-test of Nt's residuals. so there are

correlations of

residuals. So p=2,g=1 and after taking lots of try and error, we can conclude ARMA(1,1)

is final model.
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Z0T28E T2d 182 =fHE =
The ARIMA Procedure
Conditional Least Sguares Estimation
Standard Approx
Parameter Est imate Error t Value Pr > |t} Lag Variable Shift
M&T.1 0.80122 0. 14447 5.55 <. 0001 1 suicide 0
AR, 1 -0.43920 0. 20867 -2.10 0.0455 1 suicide ]
NUM1 131.50415 79.51677 1.65 0.1107 n] price 5
MLIM1 .1 -252, 83052 72.4837N1 -3.49 0.0018 B price
NUM2 -1.87638 1.04915 =-1.79 0.0858 0 sun 23
NUM1, 1 4.57374 1. 4.33 0. 0002 4 sun 24
DENT.1 -0.38003 0.1937% =1.96 0.0611 1 sun 23
Wariance Estimate 43226.08
Std Error Estimate 207 .9088
&IC 438 . 4869
448.7471
Musher of Residuals
+ #IC and SBC do not include log determinant .,
Autocorrelation Check of Residuals
To Chi-

Lag Saquare OF m==mmmmmmmmme———————futocorrel at ions = =
6 2.72 4 -0.074 =0.100 0.192 0.094 0.003 -0.103
12 7.05 10 -0.106 0.190 -0.105 -0.066 0.147 -0.081
18 9.35 16 0.169 0.058 0.014 0.030 -0.024 0.067
24 15.15 22 0.103 -0.093 0.182 0.085 -0.010 0.020
30 16.46 28 0.038 0.010 -0.023 -0.052 -0.018 -0.013

Autocorrelation Plot of Residuals

Lag Cowvariance Correlation -198765432101234567891 Std Error
] 43226.078 1.00000 I 0
1 =N77.707 -.07351 i * " 0. 176777
2 -4335 . 404 -. 10030 e 0.177729
3 8278, 266 0.19151 kit 0.173489
4 4051.170 0.09372 *k 0. 185765
5 108. 164 0.00250 0.187237
1] -4467 ., 742 -.10336 * 0.187238
7 -4592 . 075 -. 10623 ; e ; 0.189013
i) B8193. 255 0.18954 . thEE 0.190869
9 -4522 . 643 -. 10463 . * ; 0. 196664
10 -20855. 669 -, 06607 . * . 0.198395
11 6355, 221 0.14702 hkk 0. 199082
12 -3517.743 -.08138 e 0.202446

Partial Autocorrelations
Lag Correlation I 887654321D012348586788])
1 -0.07351 ; *
2 -0, 10627 : e
3 0.17v851 : bk
4 0.11510 e
5 0.05632 +
5] =0.12 : e
7 -0.17329 : e
g 0.13922 ] Ak
9 =0.06029 i *
10 0.02837 *
11 0.10736 wk
12 -0.09158 e
< graph: N,'s ARMA model's fitting>

All the p-value of Q-test with repect to a, are over 0.2. And correlation of residuals

doesn't remain and it means that they become whit-noise status. And there is no
outlier point in the ACF,PACF of residuals, we can conclude that the ARMA model is

rightly fitted.
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t

(1—0.80122B)

(1+0.43920B) “
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V. Model comparison and prediction

1) Comparision between ARIMA Model and Transfer function model

Variance Estimate 3937771 Yariance Estimate 43226 08
Std Error Estimate 198, 4362 Std Error Estimate 207 . 90866
AIC 780,257 AIC 438.4869
SHC ) 784, 3779 =8 ) 448, 7471
Number of Residuals o8 Mumber of Residuals

3z
+ AIC and SBC do not include log determinant. + AIC and SBC do not include log determimant,

<graph: Transfer function model's AIC,
SBC>

<graph: ARIMA model's AIC, SBC>

The left of graph is CLS estimation result of output variable(the number of suicides)
from II and the right is CLS estimation of transfer function model from IV.
SSE slightly increased from 198.44 to 207.91, but AIC and SBC largely decreased.

So transfer function model is more proper than ARIMA model.
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2) Prediction

suicide

2300

69 Original Series
22007 #-8-8 Foyooast sercis

21007

~7 77 Loawver 955% Confidence Limnit
==~ Upper 85% Confidence Limit

20001
1900
1200
17001
1600
1500
14004
1300
1200
100

zo0i |

date

LA o o e e
O50s 0706 0508 MOs OV0e 0308 0508 OO0 Ox0s 1¥0e OO0 0310 OS50 OFf0 O8I0

e o1 ot

<graph : predction of the number of suicides by time period>

Obs Forecast
70 1410, 4462
T 1287 . 2611
72 1153.0146
73 1166, 7297
74 1265, 1271

atd Error

207, 9088
261, 0566
342, 1968
4149730
495, 1474

The ARIMA Procedure
Forecasts for wariable suicide
95% Confidence Limits

1002, 9524
75, 507
468, 3214
J93, 3976
234, BRE0

1817, 9400
1793, 9514
1829. 7079
1960, 06145
2235 5982

dota |

1391, 0000
11510000
1057, 0000

Residual

-19., 4462
-136.2611

-102. 0146

The final graph of projection is above one with transfer function model. It seems that

there is no need to take intervention analysis because there is no outlier observation

from confidence interval.
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VI. Conclusion and limits
1) The results of transfer function model fitting
O Model fitting

V ,V2suicide = (1—131.50415 4 252.93052 B%) B>/ *price
(1+1.87638 —4.57374B")
(1+0.38003B)

(1—0.80122B)
T ueulesb)
(1+0.43920B) *

+ B»V ,Vsun+

O Specification

O 1st step
suicide, — 2suicide, , +suicide, o — suicide, 1, +suicide, 15— suicide, 14
= (131.504 +252.913B°) B*(price, — 2price, _, +price, _,)

+(—1.8764 —4.57374B%) B¥(1 + (- 0.38003B) + (—0.38003B)* + (—0.38003B)* +...)
(sun, —sun, |, —sun, _,+sun,

+(1—0.80122B) (14 (—0.4392B) +(—0.4392B)” 4+ (— 0.4392B)* +...)q,

O 2nd step

sutcide, — 2suicide, — | + suicide, — 15 + suicide, — 15 — suicide; — 4

= 131.504price, — 5 —263.008price, ¢ + 131.504price, _ ; +252.913price, — 1,
—505.826price, 1, +252.913price; 5+ (—1.8764sun, o5 +0.713088sun, _,,
—0.270995sun, _ o5 +...) +a, — 1.24042a, _ | +0.54479a, _, + ...

O Interpretation
If consumer price index increase by 1%, the number of suicides increase by 131,504.

And if duration of sunshine increase by 1 hour, the number of suicides decrease 1.8764.

2) Conclusion

I set total 6 variable at first, but only 2 variables that are price index and duration of
sunshine finally remain.

The society has become a graying and the number of elder people's suicides increase.
Most of elder people are reitred and they are vulnerable to economic situation of
society.

So we can estimate that their suicides have positive correlation with consumer price
index.

The duration of sunshine is lately going down and it is naturally leading to increase
depression of elder people.

So we can estimate that their suicides have negative correlation with duration of
sunshine.

Thus, we need to offer reemployment opportunity for elderly to solve suicides problem

in the society.
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3) Limits
O Data collection

A) Couldn't specify the number of suicide by age and just used total number of
suicides.
Thus I couldn't set the number of suicide specified in the elder people evenif
elders suicide becomes big issues in the society. It makes me feel
something lacking.
B) I had trouble in collecting the suicide data because of lack of data and
nonexistence of integrated suicide management organization.
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2) SAS CODES

%macro origin_p(d_set, t_year, t_start, t_unit, origin);

data arrange;
set &d_set(keep=&origin);
%if  &t_unit = 1 %then
%do
day = 15 year=resolve(&t_year);
t_mon=resolve(&t_start);
year=year+int((_n_+t_mon-1)/12-0.001);
month=MOD(_n_+t_mon-1,12);
if month = 0 then month=12
date=MDY(month,day,year);
format date mmyysb.
%end
%else
%do
year=resolve(&t_year);
t_mon=resolve(&t_start);
year=year+int((_n_+t_mon-1)/4-0.001);
month=MOD(_n_+t_mon-1,4);
if month=0 then month=4
date=YYQ(year, month);
format date yyq6.
%end

run;

data anno;

set arrange(keep=date &origin month);
x=date; y=_&origin;
xsys='2" ysys='2'
text=put(month,2.);
size=1.0
position='2"

run;

goptions reset=all ftext=swissx fontres=presentation;
symbol1 v=circle cv=black i=join ci=black;

proc gplot data=arrange;

where &origin ne .

plot &origin*date=1 /grid annotate=anno frame;
run;

%mend origin_p;

data aa;

input suicide price sun econ ecopar unemp divorce ;
cards

697.00 3.40 159.10 14940.00 60.60 3.90 10447.00
736.00 3.40 143.50 15000.00 60.50 4.00 9639.00
1309.00 3.00 216.90 14614.00 61.60 3.90 12071.00
1259.00 3.10 228.10 14393.00 62.30 3.60 9999.00
1233.00 3.10 240.80 14265.00 62.70 3.40 10636.00
1119.00 2.80 173.70 14297.00 62.70 3.40 10531.00
1056.00 2.60 131.40 14382.00 62.50 3.50 10578.00
1075.00 2.00 148.00 14777.00 61.50 3.40 12226.00
1027.00 2.50 132.70 14612.00 62.00 3.30 10836.00

922.00
843.00
735.00
853.00
816.00
1006.00
986.00
10565.00
924.00
938.00
902.00
890.00
884.00
772.00
627.00
806.00
1189.00
1141.00
1163.00
1221.00
1070.00
1025.00
996.00
994.00
967.00
840.00
762.00
809.00
821.00
991.00
980.00
1018.00
1040.00
956.00
961.00
1083.00
1793.00
1288.00
1118.00
1021.00
1074.00
1370.00
1425.00
1619.00
15682.00
1396.00
1302.00
1228.00
1174.00
1165.00
1056.00
955.00
953.00
1212.00
1508.00
15683.00
1378.00

2.30
2.50
2.60
2.20
2.00
2.00
2.00
2.30
2.40
2.40
2.70
2.50
2.20
2.10
2.10
1.70
2.20
2.20
2.50
2.30
2.50
2.50
2.00
2.30
3.00
3.50
3.60
3.90
3.60
3.90
4.10
4.90
5.50
5.90
5.60
5.10
4.80
4.50
4.10
3.70
4.10
3.90
3.60
2.70
2.00
1.60
2.20
2.20
2.00
2.40
2.80
3.50
3.00
2.50
2.60
2.70
2.70

178.50
187.60
155.80
139.50
149.60
209.00
159.00
181.60
167.20
73.70
203.20
173.60
203.60
140.10
145.00
144.20
173.30
159.40
202.30
223.40
1568.50
112.10
145.90
102.60
173.60
178.10
117.30
133.80
194.70
191.40
200.40
214.50
136.20
137.60
193.60
170.00
192.60
151.40
150.70
1566.30
122.10
193.80
225.20
239.70
188.40
113.30
1563.50
180.90
221.00
121.90
133.30
156.90
125.90
122.90
176.00
206.50
192.40

14474.00
14551.00
15017.00
15256.00
15278.00

62.40
62.20
61.00
60.40
60.40

3.40
3.10
3.40
3.50
3.90

14919.00 61.40 3.70

14652.00 62.10 3.30 9528.00
14511.00 62.50 3.00
14502.00 62.60 3.20

14900.00
14788.00
14658.00
14705.00
15178.00
15420.00
156525.00
15125.00
14799.00
14643.00
14643.00
14723.00
15076.00
14963.00
14848.00
14888.00
15396.00
15694.00
15768.00
15389.00
15045.00

61.60
61.90
62.30
62.20
61.00
60.40
60.20
61.30
62.10
62.60
62.60
62.40
61.60
61.90
62.20
62.10
60.90
60.20
60.00
61.00
61.90

14587.00 62.40 3.20

3.20
3.10
3.10
3.00
3.10
3.40
3.40
3.30
3.20
3.00
2.90
3.00
2.90
2.80
2.80
2.80
2.90
3.10
3.30
3.20
3.00

14895.00 62.30 2.90
14892.00 62.40 2.90
14988.00 62.20 3.00 9141.00
156314.00 61.40 3.00 6364.00

15291.00
15186.00
15255.00
156822.00
16212.00
16288.00
15927.00
15587.00
15426.00
15230.00
15440.00
15695.00
15616.00
15637.00
15712.00
16326.00

61.50
61.80
61.60
60.30
59.30
59.20
60.10
61.00
61.50
62.00
61.50
60.90
61.20
61.10
61.00
59.50

2.70
2.80
2.80
3.10
3.30
3.70
3.70
3.60
3.60
3.50
3.50
3.50
3.20
3.00
3.10
3.20

10717.00
10459.00
9896.00
10282.00
10985.00
11280.00

10295.00
10923.00

10164.00

11375.00
10047.00
9543.00
10471.00
9631.00
10643.00
9795.00
10487.00
10348.00
10653.00
9804.00
10462.00
11220.00
8673.00
11329.00
10949.00
9709.00
10645.00
9836.00
11263.00
11023.00
10773.00
11264.00

6704.00
9603.00
9192.00
10727.00
9395.00
9828.00
10559.00
9861.00
10135.00
11265.00
11307.00
9948.00
10626.00
10111.00
10140.00
10824.00

16389.00 59.40 4.70 9284.00
16554.00 59.00 4.20 8600.00

16163.00
15700.00
15495.00
15480.00

60.00
61.20
61.80
61.80

3.80
3.50
2.90
3.20

10193.00
9445.00
9290.00
10285.00
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61.90
60.90
60.90
61.20
60.80
59.90

3.40
3.10
2.90
3.00
2.70
3.20

1638.00
1455.00
1285.00
1391.00
1151.00
1057.00

2.50
2.70
3.40
3.70
3.00
3.00

130.00
147.20
159.40
176.50
190.90
146.20

15461.00
15889.00
156914.00
15793.00
15971.00
16343.00

run

2005,1,
2005,1,
2005,1,1,sun)

1,suicide)
1
1
2005,1,1,
1
1
1

% origin_p(aa,
% origin_p(aa,
% origin_p(aa,

(
( Jprice)
(

% origin_p(
(
(
(

econ)
2005,1,
2005,1,
2005,1,

% origin_p(aa, ,ecopar)
% origin_p(aa,

% origin_p(aa,

a
a
a

aa,
a
a ,unemp)
a

,divorce)

el a0] (IERMA SOl

(Al

0x

T

/
proc corr data=aa;
var price sun econ ecopar unemp divorce;

run

/*ecopar0l correlationS =0122 HH*/
proc corr data=aa;

var price sun econ unemp divorce;

run

[* RE&E b= */

data aal;
set aa;
suicide12=dif12(suicide);
suicide112=dif(suicide12);
suicide1112=dif(suicide112);

run

%origin_p(aal, 2005,1,1,suicide1112)

proc arima data=aal;

identify var=suicide(1 1 12) nlag=60
estimate g=(1)(12) noconstant plot
run

[* 2 BIXE2 Dt/
data aa?;
set aal;
price1=dif(price);
price2=dif(price1);
run

%origin_p(aa2, 2005,1,1,price2)

proc arima data=aa2;

identify var=price(1 1) nlag=60

estimate p=(1 2 3 4 6) g=( 12) noconstant plot
run

9880.00

9727.00 [* L = Al 2H*/
9238.00 data aa3;
9846.00 set aa2;

10781.00 dsun=dif12(sun);
10289.00 dsuni=dif1(dsun);

run

%origin_p(aa3, 2005,1,1,dsunt)

proc arima data=aa3;

identify var=sun(1 12) nlag=60

estimate p=(23) g=(1)(12) noconstant plot
run

[+HIZH &S

data aa4;

[¢]

!

T/

set aal;
secon=log(econ);
secon12=dif12(secon);
secon112=dif(secon12);
run

%origin_p(aa4, 2005,1,1,secon112)

proc arima data=aa4;

identify var=secon(1 12) nlag=60
estimate p=(1 12) g=(11) noconstant plot
run

/A E*/

data aa5;

set aa4;
unemp12=dif12(unemp);
unemp112=dif(unemp12);
run

%origin_p(aa5, 2005,1,1,unemp112)

proc arima data=aab;

identify var=unemp(1 12) nlag=60
estimate p=(1 4) g=(12) noconstant plot
run

/%012 S A +/

data aa6;

set aab;
sdiv=sqrt(divorce);
div1=DIF(sdiv);
run

% origin_p(aa6,2005,1,1,div1)

proc arima data=aa6;
identify var=sdiv(1) nlag=60
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estimate p=(4 10) g=(1 16) plot noconstant maxit=100
run

[+ 0l ==x/

proc arima data=aa6;

identify var=price(1 1) nlag=60
estimate p=(1 2 3 4 6) g=( 12) noconstant plot

identify var=sun(1 12) nlag=60
estimate p=(23) g=(1)(12) noconstant plot

identify var=secon(1 12) nlag=60
estimate p=(1 12) g=(11) noconstant plot

identify var=unemp(1 12) nlag=60
estimate p=(1 4) g=(12) noconstant plot

identify var=sdiv(1) nlag=60
estimate p=(4 10) g=(1 16) plot noconstant maxit=100

[*Y2F 222 X0l CHotO! crosscorrelation 2HQ1x/
identify var=suicide(1 1 12) crosscor=(price(1 1) sun(1 12)
secon(1 12) unemp(1 12) sdiv(1)) nlag=60

/*CCFOIA s,dr 28 = 20 Mg/
estimate input=(5$(6 16)price 23%(4)/(1)sun 4$sdiv)
noconstant plot

[*NtI}t ii.d. otk 2222 NtOl CHol ARMAZR S X &tst
FOIGHAl &2 B A/

estimate p=(1) g=(1) input=(5%(6)price 23%(4)/(1)sun)
noconstant plot

o

run

%macro fore_p(d_set, t_year, t_start, t_unit, origin);

data &d_set;
set &d_set(keep=&origin forecast L95 U95);
%if  &t_unit = 1 %then
%do
day = 15 year=resolve(&t_year);
t_mon=resolve(&t_start);
year=year+int((_n_+t_mon-1)/12-0.001);
month=MOD(_n_+t_mon-1,12);
if month = 0 then month=12
date=MDY(month,day,year);
format date mmyysb.
%end
%else
%do
year=resolve(&t_year);
t_mon=resolve(&t_start);
year=year+int((_n_+t_mon-1)/4-0.001);
month=MOD(_n_+t_mon-1,4);

if month=0 then month=4
date=YYQ(year, month);
format date yyq6.

%end

run;

goptions reset=all ftext=swissx fontres=presentation;
symboll v=circle cv=black i=join ci=black;
symbol2 v=dot cv=black i=join ci=black;
symbol3 v=none i=join ci=black =3
legend1 across=1 cborder=black mode=reserve
cframe=white
position=(top inside left) label=none
value=(tick=1 font=swissx 'Original Series'

tick=2 font=swissx 'Forecast sereis'

tick=3 font=swissx 'Lower 95% Confidence
Limit'

tick=4 font=swissx 'Upper 95% Confidence
Limit')s
proc gplot data=&d_set;
where forecast ne .
plot &originxdate=1

forecastrdate=2
L95*date=3 u95xdate=3 /grid overlay

legend=legend1 frame;
run;

%mend fore_p;

forecast lead=5 back=3 out=out2;
run

% fore_P(out2,2005,1,1,suicide)
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