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Abstract

In recent years, the news media often reports on the unemployment problem, and the
unemployment rate affect our future employment. So we discussed a few factors that
may affect the unemployment rate, respectively, The number of births, The number of
foreign workers, Basic consumer price index, Composite index, Export orders, Went
out of business, Average salary, The index of industrial production and Income tax by
nine explanatory variables to analyze which variables will affect the unemployment
rate.

In the report, focuses on the relationship between the explanatory variables and the
response variable between. First, let's establish a set of regression model, then the
model is doing fitness test, and then determine whether there is a linear relationship
between the explanatory variables and the response variable, there is a linear
relationship then conducted to determine the selection of variables. We conducted
three variable selection method, namely Forward selection method, Backward
selection method, All-possible selection method, after the implementation of the three
selection method, we get residuals variables were analyzed to predict whether this
model is consistent with normality, homogeneity and independence, because of which
are homogeneity and independence does not comply with the assumption, so we do
the conversion model, test residuals again, and then find the best model.

Finally, to find the best model variables have The number of births, The number of
foreign workers, Basic consumer price index, Composite index, Export orders, Went
out of business and Income tax, objective discussion of these seven variables affected
unemployment factor.

Keyword : Explanatory power + Multiple regression model - Residual analysis

Unemployment rate ~ Variable selection
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K4‘§§F%%ﬁrp#ﬁﬂ%) 1 1.8968
X el H (F) 1 1.3895
X, BF Ik (F) 1 5.1927
X, TaEF(+) 1 0.2721
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X, A F) il 0.7471

2 86  13.3552
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kiR (df| T qe | 3es Fi

¥ 4e | FiE | Pr(>F)

3.9854 | 25.6634 | 2.295e-06
1.0915 | 7.0283 |0.0095499

16.1593 |16.1593 |104.0562 | < 2.2e-16

1.8968 | 12.2145 |0.0007521
1.3895 | 8.9477 |0.0036239
5.1927 | 33.4378 | 1.160e-07
0.2721 | 1.7523 |0.1890979
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0.1553

Pr>F
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A0 T R AR Y 2 B

— ~ % %0 33 B~ (Forward Selection) :

1 “Step-by-step” = 3\ BB G T Wl 4 ORHGE » o %&{’&_J’i - %
TR EPh G Bl R A N R RET - A st F RE
gl Boj U F o Aot mARE RHBERN S RLEF AP
%zfo

® EBE

13E DB~ ot FF

Z%ﬂplﬁﬁﬁwm (p: #7341 ¥ AE P Hic i B

3.1 & BIC & 4

241 w0 ERERES

No |(Intercept) x1 x2 x3 x4 x5 x6 x7 x8 x9  rsq | adjR? rss Cp BIC
1 1 1/0/0/0 /00000 0.09010.080440.2510167.1931 | 0. 0651
2 1 1/0/0/1 0000 010.1563/0.1381|37.3243 150. 3469 | -2.6176
3 1 1 /1100000 010.4801/0.4631 23.0003 60.1086 |—44.5304
4 1 11,11 /00000 0.5229 0.5020 21.103549.8941 -48. 2287
5 1 1 /1 /1/1/0/1/0]0/|0 0.60250.5805/(17.5819/29.2170 —-61.1911
6 1 1|11 /1 11,000 10.67170.6496 14.5213 11.5086 |-74.9870
7 1 1 11 1 1 1 0 0 1 0.69280.6683 13.5907 7.5164 -76.7805
8 1 11 /11 1 /1/01/|1]0.6960 0.6680 13.4483 | 8.5993 -73.2275

ﬁj%’wﬁﬁﬁﬁé

1. 2 EFRMS DB L 3% 0.6683 (H-3] % 7)
2. p+ 15417 Cp &7 5 8.5993(H-4) %% 8)
3. & hBIC & 5 —76.7805(} 7] %55 7)

9 LI TR S8 PR R - BT RIC B
e A 70 Pp+ 182 Cp ez BFend & > & WA A7 X > 7w (S E B
;2: mﬁh i* "‘";h ;%ﬁ_"ﬂll En?ﬁ,? ﬁ*v]:§ ﬁi: ;}—F"K:L _K: "_KH "X4 "'XE "XE "XI} o

18 HEF R ELES AR 454 ePaper(2014 4F)



[EIER - ISR AR

= ~ v $43% B~ (Back Selection) :
B WEPEARF 0 BRI RE M ORI 0 R F E - B AR

FRE S PRIARDF L BRI RN PR - L

%242 wisEPRZ RS

No |(Intercept) X1 X2 X3 x4 x5 X6 X7 x8 x9| rsq |adjRr? rss

1

o N oo A WIDN| P
N N e

R P PO O O o
N N e

Fdo RIpER
B % 0.6683 (H-U %% 7)

1

N e e R

a
1. JE BRS 4

2. p+ 154237 Cp & 5 8.5993(H:1) %5 8)
3. B e BIC & 5 —76.7805(H3) %hEe 7)

0

N e e R

0

=R =)

0

e R

0

Ol O O o o o

1 1/0/0/0/0/0|0|O

0

|l O O O O o

0.4545 10.4427 24.1319
0.5412 0.5263 |20.2939
0.5862 |0.5680 |18.3058
0.6397/0.6196 |15.9403
0.6717 0.6496 14.5213
0.6928 0.6683 13.5907
0.6960 0.6680 |13.4483

R PP O O OO O o

=

Cp

65.3956
42.6810
31.8784
18.6463
11.5086
7.5164
8.5993

BIC

0.0901 |0.0804 40.2510 167.1931  0.0651

-44.4841
-56.5483
-61.8820
-70.6007
-74.9870
-76.7805
-73.2275

FIOC A AR 7 2 ) 8 2 AV MR P E R ] 0 d B ERMe BIC B A i g

et A T P p+ 1 Cp a2 FFeni @ > & wialp 4 4 -

)L e 15 HE B
b B S T R RIS 45K, K, Xy oK, X X ~ X
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% B %2 (All-Possible Selection) :
e E"E:KB"/ZJ B (5P gom oA 235N 2= D)

& o i P2
&;aéﬁahgﬁ—%%ﬁMﬁm%&%wyﬁwhéwg%m
Joe g PR B F B NF, e 4ok G o Bl F E ]

- B

N

‘—' "."'_')1“\ &‘a
v

’ EAR T

"."'_')1“\

£
m}?'?

=

BB G APF B B F R BT o WES Aok L R W E R
AR Y o d s (S EB I E PG R ET R AEE R S R

TR R BRI R AT L

43 EHFHERH
(Intercept) x1 x2 X3 x4 X5 x6 X7 x8 x9| rsq | adjr? rss

Cp BIC

1 110,000/ 0/ 0/0/|0/0.0901 0.0804 40.2510/167.1931| 0.0651

1/1/0 0,0/ 0 0 00.4545/0.4427|24. 1319
1/1/0, 0/ 1/0 010. 5412 0. 5263 20. 2939
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39.722

75.41

74114.74

5.94

16.157

341.484

97.29

74.62

9.144

2.584

38.21

80.45

258005

6.07

16.297

343.228

97.48

77.22

9.403

2.313

39.644

84

-24561.6

6.13

14.699

344.599

99.24

79.58

9.253

2.354

39.522

81.25

36660.39

6.04

16.17

345.755

98.58

81.75

10.038

2.074

40.534

85.89

117071.3

5.96

17.574

347.618

98.96

83.66

10.244

1.931

39.816

86.37

42563.52

5.86

17.556

349.433

98.22

85.39

10.09

1.877

39.035

84.6

19576.3

5.74

18.213

351.016

97.75

86.99

10.225

3.022

42.768

91.13

27402.57

5.68

15.603

353.805

97.87

88.49

9.667

1.811

53.739

88.22

21514.65

5.76

12.364

355.136

98.39

89.96

8.775

1.811

67.177

76.16

23122.91

5.67

15.75

359.583

97.45

91.29

10.939

3.203

40.701

94.97

30842.41

5.39

13.371

362.118

98.27

92.45

10.68

2.513

40.207

95.05

17669.77

5.14

12.902

364.789

98.12

93.49

10.733

1.742

41.074

96.88

122835.7

5.16

12.722

367.72

98.45

94.45

11.009

2.847

41.519

97.42

175501.9

5.2

12.668

370.703

98.76

9541

10.853

4121

41.485

100.57

-21116.3

5.17

13.761

372.146

98.77

96.39

11.112

2.025

40.322

99.45

48848.13

5.05

13.637

372.785

98.87

97.42

11.405

1.969

42.981

96.17

68734.46

4.92

13.487

376.008

99.52

98.51

10.976

2.657

39.954

98.15

57371.28

4.73

15.406

378.083

99.71

99.62

10.822

2.295

39.553

100.15

20677.52

4.67

15.215

379.653

98.96

100.64

10.922

1.937

44.274

105.83

24385.16

4.64

14.703

383.164

98.95

101.39

10.014

2.919

82.7

103.68

21583.66

4.69

12.27

387.106

99.69

101.84

8.451

1.432

45.723

85.43

28040.14

4.48

17.524

390.423

98.82

101.97

11.485

2.202

40.747

107.42

19090.8

4.29

15.089

395.944

99.56

101.83

10.814

1.627

40.632

102.95

15834 .51

4.27

16.206

399.749

99.75

101.52

10.788

1.89

41.948

104.78

121331.7

4.35

15.866

403.492

100.4

101.08

10.749

2.644

41.583

102.28

253079.9

441

15.887

409.434

100.1

100.56

10.814

2.601

42.471

103.72

-26803.7

4.45

16.797

412.933

100.1

99.99

10.615

1.923

42.194

102.84

67418.85

4.28

18.003

417.844

100.2

99.45

10.958

2.473

43.105

96.76

88528.66
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4.3

17.136

420.931

100.8

99.08

11.24

2.223

40.445

98.56

73900.27

4.28

18.443

423.338

100.7

98.84

11.058

2.644

39.7

95.12

19617.53

4.18

18.703

425.66

101

98.77

10.967

3.055

45.446

96.46

28568.75

4.18

15.296

426.378

101.3

98.9

9.442

2.583

83.392

86.29

19995.16

4.25

175

429.824

99.94

99.18

10.013

2.025

41.932

92.63

32861.52

4.17

19.283

433.956

100.1

99.64

11.308

2.823

41.161

104.19

22096.91

4.1

17.405

434.325

101

100.04

10.617

2.058

41.262

100.49

17900.89

412

18.542

436.593

101.5

100.31

10.731

2.846

41.706

104.6

138170.6

4.21

19.482

439.98

102.1

100.44

10.867

2.359

42.653

99.88

278422.2

4.31

16.897

441.507

102.5

100.6

10.756

2.684

42.177

103.68

-16157.7

4.4

19.615

440.382

103.5

100.74

10.813

2.12

41.515

104.4

59393.21

4.32

18.908

442.581

103.2

100.85

11.103

1.871

43.557

99.12

78632.81

4.33

23.398

443.809

103.1

100.93

11.211

1.892

40.685

102.45

79013.94

4.27

21.953

444.604

102.3

100.96

11.843

2.046

39.805

100.79

21925.77

4.18

21.202

445.579

102.6

101

11.428

2.892

47.444

98.49

28554.31

4.16

21.982

445.301

102.4

101.1

10.784

2.523

60.005

102.74

21613.45

4.24

15.666

448.017

102.9

101.16

8.581

1.307

62.283

82.23

27219.92

4.17

16.88

451.202

101.4

101.23

10.641

2.2712

41.394

100.84

23555.16

4.07

15.506

454171

102.1

101.39

10.628

1.852

41.695

99.56

18970.11

4.06

16.223

459.424

102.2

101.63

10.797

1.839

42.166

104.15

128789.9

4.14

13.963

462.658

102.8

101.87

10.493

1.964

42.619

99.36

267684.5

4.25

16.221

465.581

102.6

102.04

10.806

2.159

43.04

105.83

-14658.5

4.33

15.318

469.199

102.7

102.26

10.863

1.907

42.241

103.39

49378.72

4.24

15.75

475.006

104.1

102.6

11.384

1.754

43.106

98.91

85745.55

4.24

17.521

478.331

103.8

103.01

11.624

2.117

41.952

103.29

80763.54

4.16

16.632

484.367

103

103.48

12.096

1.978

41.362

100.57

23532.94

4.08

17.451

489.134

102.9

103.93

12.559

2.651

46.33

103.96

30694.29
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Z “RANSB

#ﬁa?] » ey

data=read. csv("C:/Users/Ting-Ru Liu/Desktop/?~ﬁ%£‘$?
/newdata. csv", head=T)

data

B AR T AL 4E )
str(data)

b < ST i

BE A gt

y=c(length(data$y), " %2 % F

(%)", round(mean(data$y), 5), round(sd(data$y), 5), sum(datady), min(data$y
), max(data$y))

xl=c(length(data$xl)," &1 4 + #c

(+)", round(mean(data$x1), 5), round(sd(data$x1), 5), sun(data$xl), min(da
ta$x1), max(data$xl))

x2=c(length(data$x2)," *t 4% 1 * #&

(+)", round(mean(data$x2), 5), round(sd(data$x2), 5), sun(data$x2), min(da
ta$x2), max(data$x2))

x3=c(length(data$x3)," i § &+ § & ~dp &

", round(mean(data$x3), 5), round(sd(data$x3), 5), sum(data$x3), min(data$x
3), max(data$x3))

x4=c(length(data$x4)," # § F P ik57 & 4p %

(2-)", round(mean(data$x4), 5), round(sd(data$x4), 5), sun(data$x4), min(da
ta$x4), max(data$x4))

xb=c(length(data$xb), " *t 437 H

(+)", round(mean(data$x5), 5), round(sd(data$x5), 5), sun(data$x5), min(da
ta$x5), max(data$xh))

x6=c(length(data$x6), " & % 7k

(+)", round(mean(data$x6), 5), round(sd(data$x6), 5), sum(data$x6), min(da
ta$x6), max(data$x6))

xT=c(length(data$x7), " * =& F

(+)", round(mean(data$x7), 5), round(sd(data$x7), 5), sun(data$x7), min(da
ta$x7), max(data$x7))

x8=c(length(data$x8)," 1 ¥ 4 & 45k

", round(mean(data$x8), 5), round(sd(data$x8), 5), sun(data$x8), min(data$x
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8), max(data$x8))

x9=c(length(data$x9), " *r## f£(F

8 )", round(mean(data$x9), 5), round(sd(data$x9), 5), sun(data$x9), min(dat
a$x9), max(data$x9))

a=data. frame(rbind(y, x1, x2, x3, x4, x5, x6, x7, x8, x9))

colnames(a)=c(" t # #", "#5 48", " T 308", "HRE AL, R, "B B, B
E");a

library(xtable)

print(xtable(a), type="html" )

LR 5

B v CA(Z T R i)
model=1m(y~x1+x2+x3+x4+x5+x6+x7+x8+x9, data=data, x=T)
model

library(xtable)

#ANOVA #

anova(model)
print(xtable(anova(model)), type="HTML" )

B &R A

fit=matrix(c(" &&","#3]", "% 4", "Residual standard

error', "df", 9, 86, 95, " T = f=", 30. 88118, 13. 35525, 44. 23638, " =~
" 3.431243,0. 1553148, "","F &
",22.09218,"","", "Pr>F", 2. 2e-16,"","" ), nrow=4, ncol=6)
print(xtable(fit), type="HTML" )

AT
summary (model )

print(xtable(summary(model)), type="HTML" )

aov=matrix(c("Residual standard error","df","Multiple
R-squared", 0. 3941, 86, 0. 6981, "Ad justed

R-squared", "F-statistic", "p-value", 0. 6665, 22. 1, "<2. 2e-16" ), nrow=3, nco
1=4)

print(xtable(aov), type="HTML" )

BE PR
library(leaps)
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B 0 i P2

out. forward=regsubsets(as. matrix(data[-1]),
y=datady,
nbest=1,

method="forward" )

out. forward

s. forward=summary (out. forward)

s. forward

forward=round(cbind(s. forward$which,
rsq=s. forward$rsq,
adjr2=s. forward$ad jr2,
rss=s. forward$rss,
cp=s. forward$cp,
bic=s. forward$bic), 4)

forward

print(xtable(forward), type="html" )

e (53 P2
out. backward=regsubsets(as. matrix(datal[-1]),
y=datady,
nbest=1,
method="backward" )
out. backward
s. back=summary (out. backward)
s. back
backward=round(cbind(s. back$which,
rsq=s. back$rsq,
adjr2=s. back$ad jr2,
rss=s. back$rss,
cp=s. back$cp,
bic=s. back$bic), 4)
backward
print(xtable(backward), type="html" )

Bk TR

out. step=regsubsets(as. matrix(datal-1]),
y=dataly,
nbest=1,
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method="seqrep" )

out. step

S. step=summary(out. step)

S. step

step=round(cbind(s. step$which,
rsq=s. step$rsq,
adjr2=s. step$ad jr2,
rss=s. step$rss,
cp=s. step$ep,
bic=s. step$bic), 4)

step

print(xtable(step), type="html")

library(xtable)

method=matrix(c("y~x1+x2+x3+x4+x5+x6+x9", "y~x1+x2+x3+x4+x5H+x6+x9", "y~
x14+x2+x3+x4+x5+x6+x9", "y~x1+x2+x3+x4+x5+x6+x9", "-76. 7805", " -76. 7805",
"-T76.7805","-76. 7805 "), nrow=4, ncol=2)
rownames(method)=c(" & W E B2 " " (S BZ" " A1 VoA HEAIERE", "R
S FHE")

colnames(method)=c(" #3]", "BIC" )

print(xtable(method), type="html")

pe A D e o> FTHCA
model. new=1m(y~x1+x2+x3+x4+x5+x6+x9, data=data)
model. new

#ANOVA £
anova(model. new)
print(xtable(anova(model)), type="HTML" )

B &R A

fit.new=matrix(c(" &:&","#-3]","# 4", "Residual standard
error", "df", 7, 88,95, " T > 4=, 30. 64697, 13. 58942, 44. 23638, " =~
"4, 378138, 0.1544252,"","F &
",28.35119,"","","Pr(OF)", 2. 2e-16,"","" ), nrow=4, ncol=6)
print(xtable(fit. new), type="HTML")

BhdciEit &
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summary(model. new)

print(xtable(summary(model. new)), type="HTML" )

aov. new=matrix(c("Residual standard error","df","Multiple
R-squared", 0. 393, 88, 0. 6928, "Ad justed

R-squared", "F-statistic", "p-value", 0. 6683, 28. 35119, "<2. 2e-16" ), nrow=3
,ncol=4)

print(xtable(aov. new), type="HTML" )

B2 A AT

library(car)

resid=model. new$residuals

B A (HO: B3k 2% £ PRIEK B A i)

shapiro. test(resid)

shap. t_new=matrix(c(0. 9885, 0. 5788), nrow=2, ncol=1)
rownames(shap. t_new)=c("W", "p-value")
colnames(shap. t_new)=c("new Shapiro-Wilk normality test")
print(xtable(shap. t_new), type="html")

o (HO: B2 £ % 8 By A1)
ncvTest(model. new)

ncv. t_new=matrix(c(b. 132734, 1, 0. 02347872), nrow=3, ncol=1)
rownames(ncv. t_new)=c("Chisquare", "df", "p-value")
colnames(ncv. t_new)=c("new ncv test")
print(xtable(ncv. t_new), type="html")

B (HO: A L2 3 b))
durbinWatsonTest(model. new)

dw. t_new=matrix(c(0. 9926741, 0), nrow=2, ncol=1)
rownames(dw. t_new)=c("D-W statistic", "p-value")
colnames(dw. t_new)=c("new D-W test")
print(xtable(dw. t_new), type="html" )

A7 A WA

path="C:/Users/Ting-Ru Liu/Desktop/ ¥ §f ~ 17/7% Z §2;/"
7 A B

png(paste(path, "7 % B(& ). png", sep=""))

plot(resid)

dev. of f()

#aq Bl

png(paste(path, "qq B (& ). png", sep=""))
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qgnorm(resid)

dev. of f()

1§ 2W
png(paste(path, " £ 21 B (& ). png", sep=""))
boxplot(resid)

dev. of f()

3 E B

stem(resid)

A i 3
model. trans=1m(log(y)~x1+x2+x3+x4+x5+x6+x9, data=data, x=T)

RS AAL AT

resid. trans=model. trans$residuals

B A (HO: B3k 2% £ PRIEK B A i)

shapiro. test(resid. trans)

shap. t_new=matrix(c(0. 9867, 0. 4489), nrow=2, ncol=1)
rownames(shap. t_new)=c("W", "p-value")

colnames(shap. t_new)=c("new Shapiro-Wilk normality test")
print(xtable(shap. t_new), type="html")

o (HO: Bk 2 £ % 8 By A1)

ncvTest(model. trans)

ncv. t_new=matrix(c(3. 609447, 1, 0. 05745221), nrow=3, ncol=1)
rownames(ncv. t_new)=c("Chisquare", "df", "p-value")
colnames(ncv. t_new)=c("new ncv test")
print(xtable(ncv. t_new), type="html")

B (HO: A L2 3 b))

durbinWatsonTest(model. trans)

dw. t_new=matrix(c(1. 005478, 0), nrow=2, ncol=1)
rownames(dw. t_new)=c("D-W statistic", "p-value")
colnames(dw. t_new)=c("new D-W test")
print(xtable(dw. t_new), type="html" )

B Z B2

path="C:/Users/Ting-Ru Liu/Desktop/ﬁ*ﬁ%E‘%%/fi%ﬁﬁﬂﬂj/"
37 £ B

png(paste(path, "#% £ B. png", sep=""))

plot(resid. trans)
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dev. of f()

#qq W

png(paste(path, "qq ®. png", sep=""))
qgnorm(resid. trans)

dev. of f()

1§ 2)m

png(paste(path, " £ 4| ®l. png", sep=""))
boxplot(resid. trans)

dev. of f()

FEER

stem(resid. trans)

BATHCAIE £ Rtk &R

anova(model. trans)

fit=matrix(c(" &&","#3]", "3 4", "Residual standard
error", "df", 7,88, 95, " = 4", 30. 53195, 13. 70443, 44. 23638, " 35
",4.361707,0.1557322,"","F i&

", 28.00775,""," ", "ProF", "2, 2e-16","","" ), nrow=4, ncol=6)
print(xtable(fit), type="HTML" )

summary(model. trans)

aov=matrix(c("Residual standard error", "Multiple R-squared", "Adjusted
R-squared", 0. 08237, 0. 6902, 0. 6656, "F-statistic", "p-value","", 28. 00775,
"<2.2e-16","" ), nrow=3, ncol=4)
print(xtable(summary(model. trans)), type="HIML")

LS s

vif(model. trans)

mean(vif(model. trans))

vematrix(c(" M2 A g, "R O A B R F AR AR E "R F R R
WsF gt b AT H Y R RIS, T E R, TS

", 1.258136, 70587294, 5. 531432, 5. 453839, 3. 806348, 1. 273499, 1. 029317, 3. 70
5695), nrow=8, ncol=2)

colnames(v)=c("#&&", "VIF")
rownames(v)=c("x1", "x2","x3", "x4", "x5", "x6", "x9","")

print(xtable(v), type="html")
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