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Abstract

A study is to discuss the housing price of topic cities in Taiwan. This article
investigates several factors that are the per capita income, the population growth rate,
youth ratio, number of remaining houses, and a distance of near the nearest industrial
park to establish the housing price predicted model. The year of data uses in 2017, the
research focuses on using a distance of near the nearest industrial park factor. In the
past, there is limited literature discussed housing prices with a distance factor. This
research utilizes multiple regression to build the housing price predicted model and
cross-validation (CV) procedure (leave-one-out CV) to define the best prediction model
as well as prove the best model through the penalty regression with SCAD penalty.
Then, using logistic regression and decision tree to obtain the comparison and the
analysis. The research results showed that: 1. The model contains per capita income,
youth ratio, and a distance near the nearest industrial park factors is the best model
through the multiple regression model, and the corresponding adjusted R-square is
about 0.65. Also, we observe a positive relationship among the per capita income, youth
ratio, and housing price, and a negative relationship between the distance near the
nearest industrial park and housing price. 2. The best model selected is different from
logistic regression and multiple regression models, but the difference in accuracy is not
significant. 3. The best model through the decision tree based on dividing house prices
into three categories is different from the result by the multiple regression model, but
the difference of accuracy is lower than 1%. Moreover, the best model of multiple
regression has fewer major errors in the confusion matrix. According to these results,
the model that contains per capita income, youth ratio, and a distance near the nearest

industrial park have a good performance on the prediction.

Keywords : housing price prediction ~ regression model ~ cross-validation - decision

tree ~ penalized regression
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42 & S Bohiot et 4

Lo E ElziéJ%i‘ REE HME HFKXKE PUH
FEE) ]19.5886| 14.1826 |1.5869 |85.8910|16.0076

log(FE &) 29749 | 2.6520 |0.4618 | 44531 | 2.7731
FRrS(8) [854919| 20.1346 | 613 | 1736 80
AORER(%) |-0.0029| 1.082 |-2.0884| 3.1515 |-0.1816
BEE(%) (728071 2.6489 [65.3659| 77.957 |73.4509

BREE 371.841| 604.4142 0 |3272.25| 102.25
EESRIERE (A ER) | 5.8901 | 7.0237 0.17 51.3 3.72

23 LR RRETHLY ki

ADOBK -
Log AT [ ik
RE RER

(EE) (@) ;“ %) (AE)

#rdbh [25.4775(3.2378| 824 |-0.1458|74.5574| 252.5 2.63
&4t [60.1534|4.0969 | 129.95 |-0.4945|70.3675 | 444.375| 2.85
HPgmh |15.6728|2.7519| 784 |-0.2421|75.4402 53 342
PR [17.2540(2.8480| 86.5 |1.9584 |74.0236| 878 3

i [21.3973(3.0633| 129.6 | 0.8678 | 71.2168 | 1985.5 512
178 |15.3405|2.7305| 83.25 |-0.3095|71.7693| 46.5 4.025
&t |17.8358(2.8812| 78 0.5504 |73.7123| 111 445
amm [10.4053|2.3423| 73.8 |-0.5287| 71.603 | 26.25 5.69
S | 14.5876(2.6802| 75.3 |-04641| 73.681 | 32.25 3.14
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Cazha )

=~ REER/EN) v FHA (Penalized Regression Model):

Fan and Li (2001)35.F° 7 d 4+ 8 S foor iF 32 S8 2R 242
® 7 it (unbiasednes) : § EF S o H Sl E §BITH B0
WL R RE

7

) ﬁfr M (sparsity) : # #c izt & - #4 thresholding 2 R, ~ fjk{;ﬁa,*&% %
it B AL L E M P B R S 0,00 R 2 A SR -
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%% ]%L o
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#. 4 % MAPE % |7 3 £ 5 (d 0] 3] %)
FARE AORRR BFLE | Bg EXIER

%) %) MAPE
1 v 4 v/ 10.0923
2 v v v/ v ]0.0932
3 v/ v/ v v/ 10.0937
4 v v v |0.0937
5 v v 10.0943
6 v v/ v 0.095
7 v v 0.095
8(full)] v v v v v 10.0954
9 v/ v/ v/ v 10.0957
10 v v v 0.0959
31 v 0.1516

# 5 & MinMaxAccuracy # P e A 2 A (4 % 3]0

FR/ AOMERER BSFLE | EXEIER®

%) ) BRER A®) MinMax

1 4 v v 0.9156
2 v v/ v v 0.9146
3 v v v v 0.9144
4 v v/ v 0.9143
5 v v 0.9138
6 v v/ 0.9138
7 v v v 0.9132
8 v v v 0.913
o(full)| v v/ v/ v/ v 0.9128
10 v v v 0.9126
31 v 0.8708

Ed 2R Bt % & MAPE 52 MinMaxAccuracy i B p| T %
B A - ki e 84 BB ET U N2 BaLIETR 3 4 50
- W rrindk dH03] 0 * AIC/BIC k2 Mg E sz -
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# 6 #v > null model # 12 BIC & £ & # R4 H AIC £ BIC

FRT AORRER BFL [ St
ERER AIC

(%) (%) (AE8)

1 v/ v v |110.7205(126.3995
2 v/ v 115.1004(127.6436
3 v v 4 114.9385(130.6175
4 v/ v v v 111.9467|130.7615
5 v/ v v 4 112.0887{130.9035
31 v 286.4253|292.6969
8(full)] v v v v v/ 112.411 |134.3615
null 286.9677|296.3751

;’%ﬁ" d BIC ez =x 2z, 24 i ¥ rgmidd "MAPE" {=" WinMaxAccuracy " %
RIATPesE 2 & % — enficd] 5 B2 03] > # ?éﬁﬁi&ﬁﬁ?ﬁ:’i % :log( s % )~& 7
WiF E V4R T EEME o
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TIEEG RS v PR T RIEE > P A L

Flat o A S ) S fic(penalty function) k#iT R BGE B o 2t 3 7%1
BRANPEREE L) BT RO Sl S A U SR
A APERREE > L2 EF SEGIINA > A I S \a"‘f‘-"%‘ﬁi%g"}lﬁfg
R *%ﬂ‘%%ﬁi%‘%ﬂ BBt s 0 SR S BELF T Rm o R
= A dvenfE By ik Lasso in Tibshirani (1996) ~ SCAD in Fan and Li
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(2006) % & 2 3va@phae FHCG) > 2 e .
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In(Y) = Bo+ P1X1 + PsXz + PsXs,

A
BELE(B,)  EHERES;)

‘ Intercept(B8,) ‘ FEFREB,)
0.0207 0.0278 -0.0194

Estimate -0.873

3 P B HCAATE DRl TE A s F R REGTA
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2 Ol oo st pE e ik g (V) S R A g e %* #riw Eﬁ ”ﬂ% +1
ik () 5 4N Rl B A A R R (e ¢ AN E

‘:@“FE'E.EZFE',& ...... _3;_)0
(A7 szt e b))

=~ REATHCL

Bkt e B agd (V=D T e B8 p A7 0 2 0spslo ¥
PR Ve LN i S aE SR LR
=E(Y=_Z//Y)=ﬁ0 +ﬁ1x1 ++ﬁnxn

R L X HET 0 THESFERFT R SS ] A 00 50
W kR s B2 E P(Y=11X) #aRE gt (logistic or logit
transformation) » » ,T*umi izzk 4 (Y=1) &2 & (odds of event) Bp
R o

Y=1KX
ln( 1Ef)(Y—:;_|))()) = Bo+P1x1+..FHPnXn

PRSIEREIRE o FRE L i E s p=P(Y=1[X) 5 2 25040

— exp(Bo+B1x1+ - +BnXn)
1+exp(Bo+PB1x1++Pnxn)

(Jiankai Wang - 2018)

o & TR ER
® By (accuracy):ffd R B E MU L AR S G0 b

® AIC/BIC

34 B

pli

A5 ePaper(2020 4F)



- TERE
dOR R E A FORREL T A R FORRE SR
% ik gﬁ Ao BRI 42 8 A AN PR BAEGOE RS 5D
MR s s AP BE S Rk AT Y 2 8(16.0076 F/2) 5
AR ALY wef DRSS TS TCE SN

= BAlERE R

i Sﬁ:ﬁ(leave one-out cross validation)3l #&7 F #3) gt
Fleg s FE M AL sty i, Tt RHRY o

£ S WRE ST AR
FEFE AOREE SEL [+ it 3

@ % % (B

1 v Ve Ve 0.7977
2 v Ve Ve 0.7977
3 v v Ve Ve 0.7977
4 v v 0.7919
5 v v v 0.7919
6 v v 0.7861
7 v v Vv 0.7861
8 v v V4 v 0.7861
9 v v v v 0.7861
10 v v v v v 0.7861
11 / v/ 0.7803
12(regression)| v v v 0.7803
31 v 0.5491

P EA@) i A Bkt o B9 2 10 5 full model o %
12(5 4 ).a?ﬂr’*ﬂ*ﬁ%rﬁ&& 3l d A (@) T g himz B LA R
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# 9 4c ~ AIC £ BIC # p] v g H7)

FHE AORKRER SEFH [ Jiictd
BE& o ERER
() (%) (%) (RE)

1 v v v 0.7977 | 1624494 | 175.0626
2 v v v 0.7977 | 161.9008 | 174.5140
3 v v v v 0.7977 | 164.1179 | 179.8844
10(full) v v v v v 0.7861 | 164.4286 | 183.3484
12(regression)| v v v 0.7803 | 167.1656 | 179.7788
31 v 0.5491 | 239.7567 | 246.0633
null 0.5 241.8231 | 2449764

FA(OHE 1225331 03 B R #5031 (12)# full(10)fe
null B304 » v s 705 g 2 2 Sl AIC 2 BIC % 5 e v 2
PR S Rk SR b 0T -

2 2 WA (R d A A Sl N 5
Y=1X
In %Yz—ll-l))(_)): Bo #B1%1 +BaX4 +BsXs

Hixy = ENFHx, = PREHXs = 2 FIER

Z 10 BFdrdiciit 4

Intercept(By) FFIR(B,) EREE(B) EEIEREB,)
Estimate -5.8067 0.0698 0.0016 -0.0968
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A- K Af(decision tree) #iT# & * R FH P » AL S R fF A
17 e 2 W03 o AT 0 b SR T R e A SRR 0t A A
#i ~ #pat(classification tree) o A RAFE#— LT ERBF IR B
g i a2 Bl (recursive patitioning) » B3 4 47 < 1% b ot
- BRAERET LA RO RFEF EAER Y o (M MF A 2010)
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BREHA A (ENE AT S EF  pEH)E TR FAE 7506529’519*%‘5‘“’
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30113 WA chT R FE R PR 4

FRE AORRR SFEE = Jiizk: .
HER o EREE EE®E
() (%) (%) (AE)

1 v v v 0.6529
2 v v 0.6529
3 v v v v 0.6294
4 v v v v 0.6294
5 v v 0.6294
6(regression)| v v v 0.6235
7(full) v v v v v 0.6176
8 v v v/ v 0.6176

9 v v v 0.6

10 v v 0.6
31 v v/ 0.4471

v R R R i B A 47 B B B0 AE T 0 e ORI
3l 29 BT BI(28) Rt & 3 53] otk Bl 2GR Blahas L R AT G ¢
rllix—:j“k\’“ 230 F 2P AT ES o (ex:B2TY % - BALIEE ZA4AEH <
27 § FH R ER < 2THA L 2 § TR >=2TEFL,T L H) -

i < 27

LE130=915

iyt = 9
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High Medium
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