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Household Waste Reduction Effect of Sorted Collection of Recyclable Waste
-Using Panel Data Analysis-
Matsumoto laboratory 0912025 Misaki Nakajima

1. Background and issues

There are many studies for household waste reduction effect by charge for waste collection of many measures for waste
reduction. In addition, a study admits the household waste reduction effect by sorted collection of recyclable waste. Sasao
(2000)” analyzes the household waste reduction effect by sorted collection of recyclable waste by a multiple regression analysis
based on data of the single age. However, it is pointed out that it is evaluated a one-sided the waste reduction effect for the
multiple regression analysis. Therefore, in this study, | perform the analysis using the latest data in consideration of
chronological order about the household waste reduction effect by sorted collection of recyclable waste

2. The purpose of the research and significance

A purpose of this study is to show the household waste reduction effect by sorted collection of recyclable waste in
consideration of chronological order quantitatively. At the same time, | analyze the influence that the household waste reduction
effect by sorted collection items of recyclable waste gives to a waste discharge. Significance of this study is to clarify the
influence that the household waste reduction effect by sorted collection and sorted collection items of recyclable waste gives to
a waste discharge. And, in the case of the measure decision about the method of sorted collection of recyclable waste of
autonomous communities in the future, they are able to examine the measure that considered a method of more effective sorted
collection of recyclable waste.

3. Research Methods

In this study, | analyze by the panel data which assume a sample of the plural cities at the time of the plural. The explanation
variables of this study are POP_D (density of population), A_Inc (Average of income), A_HNP (Average of household
numbers of people), N_Cls (Number of the classification items), D; (Dummy variables for sorted collection items of recyclable
waste). The objective variables are the waste of life (W_Lif), the waste of combustible (W_Com), the waste of other(W_ Oth)
and the waste of combustible + other (W_ CO). Using these variables, | analyze the effect of the explanation variables on the
objective variables.

4. Conclusion
This is a table indicating the analysis (Tablel).

Tablel The household waste reduction effect and the percentage of reduction effect in the average

W_Lif W_Com W_GCth W_CO
explanation reduction reduced reduction reduced reduction reduced reduction reduced
variables effect rate effect rate effect rate effect rate

(g/person/day) (%) (g/person/day) (%) (g/person/day) (%) (g/person/day) (%)
N_Cls -3.668 -0.54 -2.942 -0.57 -1.280 -3.30 -4.171 -0.75
D Wt - - -12.152 -2.35 - - - -
D Pap P - - - - -10.535 -27.18 -7.225 -1.30

As a result of this study, it was clear that there is the household waste reduction effect by the increase in number of the sorted
collection items. In addition, it was clear that sorted collection of a white tray is effective to reduce the 2.35 percent of waste of
combustible. On the other hand, according to result of this analysis, sorted collection of a packaging made of paper is effective
to reduce the 27.18 percent of waste of other and the 1.30 percent of waste of combustible + other.

A problem of this study is to analyze that considered about the contents of the sorted collection items.

5. Reference
1) Toshiaki Sasao : An Analysis Considering the Regional Factors of the Effects of User Fees and Sorted Collection for Solid
Waste Services on the Reduction of Waste, Journal of the Japan Society of Waste Management Experts, 11(1), pp.1-11(2000)






<BZ LW >

W FGERIEBIS LTUNTTEE oo
T 5 2 =
by

2-2-1 X IL T HASHT  ceeeenee e
2-2-2 NI T H ST O TE T Il ceeeeet et
2-2-3 ST ITIE  coeeree e

N N P

2-3 FT—H
2-4  BEBEOBARE -

<BZ >

DI SHEI e

3-1 BRI HABIIRIC £ D ZHfe R BB O GPHRER o
32 WIS A4 BIILAEIT £ 2 AR S RN D SIHTRETE o
3-3 BRI ADBINERIC L DT DM ZHRESH RO DHHER e
3-4 BT HLBINEEI & 2 TR+ £ O THEBEN RO SHTHER e
T LR = PP PPPPPPPUPPPPPY
A1 TRTEAREL  woeeeeermmmnn et
4-2 SR B AR BIC L AR THIHETR

4-3  AoHr DR p B
<BE M >

W AEE BREE .
51 AL DOFE LD  ceeennn
52 FEZR e
5-3 SH%OBRE e
< B>

© 00 N O o o o1 O

13
13
14
14
15

17
17
17
18

21
21
21
22



%] 1-1
%] 2-1
X 2-2
X 2-3
%] 2-4

7 2-1
7 2-2
7 2-3
7 3-1
7 3-2
7 3-3
7% 3-4
7 35
# 3-6
# 3-7
7 3-8
7 4-1
#*4-2

X & H

THRePRHE L U A ZVROHERS (PR 12~2L L) e
THaedE R & ABALEL (4 I —ZHBRS) EOBATK e
RS e R & AR (7 X —ZHBRS) L OBATRK e

Z O T HPEH R & ST (¥ I LKk

<) LDOHAK  wevveeenees

A+ O Z AP R & ABIAZE (X I —ZKIR<) oA -

5}%;@% 103 ﬁg%’j .................................
g}é@ijg@iﬁ(@ﬁgﬁgfgm .................................
%%ﬁ@%ﬁ%%% .................................

PIENSAELOALR (T2t e

BV S B BIUEELS £ B S @HRH ROBEANE oo

PABAATIEARTIIER (HRZH) oo

FIR ZH IR & B R Z R

PIEAHEGHRIAZELE (ZOMIH) e

BIR Z H o RIS & B & Ofth Z A s ESh R

PHENXNAE /WAL E (AIBR+ F DM T IR) e
hER

B Z Z o IR IS & % TR+ 2 Ol Z Al
THERNR E BRI HEIE
IEVE L1 OB BAERIC L 2 & A ER) R L

ii

13
13
14
14
14
15
15
16
17
19



B T

1-1 5 s FAs

RS NC kB L, Tk 2L FEEO ZHMEEHET V13 4625 T F o TH Y, TPk 12 4
LT AL 858 5 R LA LTS (K 1-1). — 5T, U A 2 REDIER 12 4
LT DL, 62831 FARA L MEIMLTWD. F72, TRk 22 FEICSE SR
FEMRLIL AR TSI T, TR 27 AR EE O — R BEFEYHEH B 0 B AS R 19 45 Ay
5%HIfk & E D b LT,

5600 22
T 500 L 20
Fr ‘\\‘~\\‘ )
o ~_ a
B 5200 18
H 7
£ 5000 \\\\ 16 1
. %
i 4800 14 ~
K 1\\\\‘ %
2 4600 12
—_ O PR U YA LR
4400 T T T T T T T T T 10

12 13 14 15 16 17 18 19 20 21

X 1-1 SRR L VYA 7 VRO (R 12~21 4EfE) Y

THBRALDOTZ OIS, FHARERITSESEAMEELEAL TS, FlxIE, REHIEE
JiE P AR AR T AL E R A OB I AT & — BV DB s ATl D%, RV R
(2 A 7 RN T DM EHE Y2EALTVD. ERAHRTTE, FEbED
~OBEFEENMTON TS Y. ZHBEIOT-DOMH HREOTHTH, FREZHD
SLBRIZ 7035 FACBH 2 U 2 HIEE (LA, AEHME) 13076k 23 45 4 AFRLE, AETH XA
EILT 60%A TN L TR ¥, ZOFRER ZHRHELFICONTIIE S DIFZER2 ST
W5 ONBN xR OFEAM - BRI E Vo VA 2 AR (BT, BRI A
BIILEE) DFEEEFR AR E S FATHZE TRO TN 5D O

R L, TREOBREEICH SN 24, THBRETREN S %, FERbsnz
CHEROZFEER ZAH) O REEZ BEKE L, BEOT — X TSV ERIFHT
& 5T, BIRZ A BINEEDFIER Z RN E 0 LTV 5. ofrxt4id, 2FE 663
M CER7THEI HBE) ©OHL, THUHET =X 2T XTABLTWASB87T T THD. F
7o, FEER ZHHEH RTINS FEOEFHETH Y, WHEHTH D N ABEIT K 8 F
9 ABUEDMHE, FHIFHEER 7 S OFS% b IR S el SEHE A BILE



Bk 8 4E 9 AHAED A O & FRk 8 4EJE 3 HBEDOHE A & LICEH SN-lERZh2hH
WHRTWS. LT, HRIUESE % 1 o802 Lok, 2EMIC S D R
1~2%A T2 Z EARENTND. LnL, EEIFSHT ClE—mi 72 B i f 4 it
L TWDITBEE RV EIEHMENTNS ¥ 2ok, AT, EFZA05INED
FRER ZHWENE AT, IBELORVIRY FRER ZAZBIZ AR L) 1I2o0T, B
FINEBEL, BHOT—FERNINEITY. FRIIZEET 2HEIE, RO L
RN H D20, 72, FUHOSHIERLSRIERE, fERERRRE O 2R 27
SN TE B0 THD. MR "L RV, AWETHERD [ZHdeHE], TaRkT
B E ), TZ0f ZHHHET Y], L0 TR+ Z 0 2 Hde &) 22 Z2h Bl
I LTHWS. ZOBEIL, G-I ASBIENS e BIC B2 5 8% KIFET
EEZONDMNLTHD. 2B, AT, BRIADINELY THEHETEEZ And
2, HEFLATRER ZAEINET L L] LEERTD. SBIC, AFETOE ZHOFE
IZOWTIE, BRI - —RFEE LR ERERE OIc S X, TR « BEAIERRIC
THRAES 2 Z L2 RICHERE LTIRESR D b, THRKRTH - BEAIHEZ IS0
JLBRRERR IS TS 2, FRI3EEAS T L2 HME LTIESRDL b, TEFRD
Ho BERIETAHAZEEZENE LINESND D), TZ2OMD ZHh  FEF AR I A
STPESND O, TR ZH: BRI RE 2 b0 & LT ERREFHICESND L O]
EEFRTD. B, FHEERO ZHX GBI TNDIDIT TIERWZ LIZHET D4
ERbDD.

1-2 HW - B

AWFFED B, FEEIZH T 2 &R A RIMNED ZHlEh R4, RRdlZEE LT
ERISRTZE ThH D, BRI, RO BN T AP RICE 2 5 285 50
T5.

ARHFFEDOEFT, B A BIESCEIL Z A0 55 B S Z A Bic 5 2 5 8%
AHNCT DI LT, REBREOS%OER ZHNEFTEICET DRI EOBRIZ, X
0 Z BB N R IR EIR T A D BINEE kA B R LI R A a3 2 Z LR & Ap
HZETHS.

1-3  Fw I ORERL

K LOWERITLA T OEY) Th 5.

BETIE, AR ARV T = Z 5 OMEICONW TR L. FH=HTIE, EFRIH
SIRIMEEIZ K D ZHREN RO TR R A~ T, HBUETIE, F 2L EON/EEN
5, BIRIZAHIHINEE & AP EORRS, 4Blih B2 ZAgrEIC 5 2 5 I
WTHEET D, T L TERETIE, BUEETOE LD, AFREOMER &5 %OREICD
WTIRR 5.



[E]

1) FHEER - EERAR - EHIEINEOGFH 2R

2) EHEEICE - LR P AR & - RFRIE: - SEE AR LB O AR+
AL - ARHIEIN & - LB E O S F*100 TEL TV D.

3) THMPEHENOWRIAJHNE L ER CAJREEZ IV bOTHD. DFD,
AR T - MR ZH » T DM ZHDEF R

D

(y

<BEICH>

1) BREEE . —RBEIEYALER SEREGH AR S < http://www.env.go.jp/recycle/waste_tech/ippan/stat
s.html>, 2012-09-23

2) AR TIEHREE « EEFUE A SLEREE - R T 3 R A N SRIE A BD R EE <http:/ww
w.city.kyoto.lg.jp/kankyo/page/0000000786.html >, 2013-01-19

3) BEVRET « SRk 24 4B IR RIS Eh Al B 4 EE 12 D0 T oo TN < http://www.city. k
agoshima.lg.jp/_1010/shimin/4kankyoricicle/4-1gomirecicle/4-1-2recicle/_42620.html >, 2013-
01-19

4) # R a7 Ly Ry FEHREIEICHOW T < http://www.city.nagoya. jp/kyoiku/page/000
0009414.html>, 2013-01-19

5) [UAMENE « 2E T KB oAb Ik i < http://www2.toyo.ac.jp/~yamaya/survey.html
>, 2012-12-9

6) HIJIIEE, REFANSLA : T A A BHEATTE D Rk & VS, BEFEY 2238, 12(4), pp.245-258 (2001)

7) EREH  FEEEMERAEHE & 4y BRI O M B8 2 5 8 L 7= BRI R B
B0, BEEEM TR CRE, 11(1), pp.1-11 (2000)

8) AR - fth : FEEZHABHERIZI T 2 Z A 2h R O RS- BN B IE A %t
G b LTSRN T — & 5h-, BREES AT MSEmSCEE, 37, pp.369-376 (2009)

9) MIAREEN - f : FRE ZAHAEHMEMR ST 2 Z A ERh R ET 20F58-71 BB IERZ %)
Gl LTSV T — 2 G-, BRBEfiEA 12298, 23(3), pp.139-146 (2009)

10) ‘BRI ¢ —ARBEIEM AL PR 2 SERE TR AT < http://www.pref.miyagi.jp/uploaded/attachment/11
1715.pdf>, 2013-03-05






B RIS KOk
2-1 WFIEkI4

FP, WSROV TR S, YL BERERERER Y O PRk 18 L
RIOT—# Tl, FERIHAYHHE L FER ZAEHEOGIHHMEOL N RENTEY, £
B RESY E TR ARRFFE T, [FEEICBT 2 &R Z A0 BIED B %,
RRFZ2BE L CEEMICRTZ L] ZHMELTNDTZD, FERIHADOHOT —Z )N
VLIRS, O, KOS GIRNIEFEE R & AP 83 X5y 7TV D AR

19~21 FE LT 5.

WU, TG OB E TIEIZ DWW TIRRD . ABFFETIE, AARDH L~V THMT&24T
572, RET86 OHTL Y, BREEENAMT 5 —IREIE LI ERER AR R Y e us 2

#*2-1 WHFER5 103 i —5

AR I i T
HERE | SRS 1
ATR | BERiE AT 1
YRR | AT - BaT - AT - 2B 4
FAHIE | FAT 1
iR | BRLT - Wb s 2
PRERR | R - BE o W - BT 3
REMIR | AR 1
R Mwﬁ-ﬁmmﬁ-&mﬁ-iﬁﬁ-ﬁmﬁ-ﬁﬁﬁ-ﬂﬁﬁ-ﬁ%ﬁ-%ﬁﬁ- 16
| R - BTEET - AT -\ - BEAE - =8 - I
TR Emgéﬁﬁﬁ-ﬁﬁﬁ-ﬁﬁﬁﬁ-ﬁﬁﬁ-ﬁM$-ﬁ%%ﬁ-ﬁﬁﬁ-E# 10
BHES | )T - R - BRI 3
—— ﬁﬁﬁ-mmﬁﬁ-%7%ﬁ-E%ﬁ-%ﬁﬁ-@ﬁﬁ-ﬁ%ﬁﬁ-ﬁ%@ﬁ- 1
PR AR - R SR - EMETD
Pr|E | e 1
LR | W 1
AR | aT 1
R | BB - b - B 3
ILHELIR | HBRET - KA - 2ERTH 3
EWE | WA - #Ehm - ol - %W 4
I B IR | P - Rl 2
FERER | HREPT 1
SRR | MBS - R - RS - WIET - LT - T - B - BERT - BT 9
=@} | BB 1
S | BT - R - KE 3
KB | AR - 228 2
ILJEIR | R - WA - lEET - SR - NI - R - BT - N - @ 9
AER | KFERILT - KRBT - AT 3
kLR | A 1
IRER | KT 1
= A 1
e | e 1
fEh R | ERT 1
HIFE | 2001 1
REVEE R | Mk 1




Eox, B IZHNHMED R ZIToTWDLH A Lz, FARMIE T, FRAIE 7
RAEY v a rERERCEET 5700, EOHD LTS HIE Th 2 Ak 19~21 FEN
WALz &R\, 518, 77 AF v 71200 TE, ERRSBIRNE S LT
Yy, WIRZHINEOMI S (RRZHhZETe) OELLIZHHIND DD, HHick-T
B, 20, TIAF v I E2nMT 52 TRLND ZHERED, EEIZHEH
SN ZHOFE L3R e 5 THYHEICRN SRR S H. 22T, #EIcL v
IRCHoT-, TOMIHELTTIAF v 7 2 LT D ERWZ. ZOEE, 103
ARG E LTt &z (& 2-1).

2-2 WA
2-2-1 ISFILT— X ASHT
AWFFETIL, HEERS TOEKOT 2V TNV T HRRNT—HIT IHTEAT .

%ﬁ#éﬂszw&ﬁﬁ_wawﬁ%iﬁﬁﬁ%ﬁ¢“%*%ﬁ%bt%@f%a

INANT =2 E1X, =D REMGHICBIERE LT — 2D Z L atad. D%V, NE
DEM (N - B2 - HIEL%) OfF % 2B L < T BN > CTBIl S 72T —# vy (n=1,...,N
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HERHE TV & within #E5HE T L ORBEICIE, FREZAWD. JREE(E Twithin #5HE7
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Waste; = C + a;A_Inc; + a,A_LHNP; + a3N_Cls; + a4(N_Cls)?, + asD_PS; (2-2)

Waste : ZZ P (g/A/H), A_lnc : FEIFTE (1), A_HNP : ‘Ptz A%k (N), N_Cls:
S35, D_PS : AEMEEAS I —28, a~as: %, i1l
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BLOFR+ ZOM ZHde &2 HOZEEE L2 2-3~2-6 2 VT, BN % Z 44k
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ARETIE, HIEHRTTTH D 103 iz AV oiric kv, BRI HSPINEIZ LS 24
WHEHE, RS A, TOMI A, B I ORI+ O Z R ES RO TSR A T
ZOHHTIZEY, BRI HADHIMNENE ZHAPEHEIZED XD ITEEL TW D a7,
FPRAL A2 17 2% (K 2-3~2-6 BL UK 222 25M) L Lo airy, BIIZE
BICHEE CTOHIHHEEAZHETS. 2L, PEMAETHD LRSNT-ALE K% M
WTCSRILT —Z W 21T 9.
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3-1 BRI B BINARIC & 2 2 2kt Bk % SR D Sy At SR

=9, BRI HOBINEIC XD ZHRHHEOBENREZ SN T 5720, HHALHE S
17 BH & LI 4TV, MEIRICHE CH 2 AR Z it 5. £ofRIE, % 31
IR TEBY THS.

#£3-1 PENEELRRHEE (ZHPEH &)

SEREAE o BT P fif

W Lif POP_D (AR#JE) 6.973e—06::

(= 4B b i) N_Cls (435311%%0) 8.122e-05m
A_HNP (E¥ it A% <2.2e-16

Fhr xR 01%KETHETHD Z L 27T CUATOERIZBWTLFEER)

PHENAETHD EARINIZHHZEEL, POP.D-NCls+A HNP ® 3 ¥ Th-7-
ZORRERE X, Zb 30D ERE W TRV T =2 i E T o7z,

FRREZITo TR, PEA 2.2e-16<0.05 Th-o7=. TD7=¥, pooling #EFHET /L LD
within H#EGHE T V3@ Y T 5 LR 7z, RIZ Hausman 2 E 1T - 725558, P B3 2.2e-16
<0.05 TH o772, random HEFHE T /L LD & within HFHET AREY) TH D &0 9 FER
WEL. UEORRELY, KEOSHIZIE within #EHE7 12 05,

IMTRERITZFR 32 IR T B THDH. KIVRT XL 912, FalHLEHOEHEIL, POP D -
N Cls R THY, A HNPIZIETH-7-. £7-, HHEFEFS R2HEIL 038 ThHh-7-.
B R 2 RIS, T L DR & EF ISR 95 F 2 0.1%KHETH
BEThoI=0, HERITDRNETHHNIRHHEEZ25.

# 32 BRI HIRIEIC X D ZakgEt o ED R

EESEX S BILEES TR P i
W Lif POP_D (A M¥EJE) -0.126 1.493e-06::
(=mki g | NCls (GrRIXD -3.668 3.785€-05"
A_HNP (CERiEE A5 631.634 <2.2e-16
F £=94.99"", H & 7+ R*=0.38
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3-2 BIRZ AR XL % ATk Z B R D S HT i R

£, BRI RINERIC KD TR Z R ESN R A T D72, AR R 4 17 B
LTI aATV, MAMICAE TH OB LT 5. ZORRIE, £ 33177
LBV THD.

# 33 PEMNEEZRSHAZLE (\TRIH)

HIZEH BIUE P fE

POP_D (ADEE) 0.028"

W_Com N_Cls (%7511%0) 0.002™
(AR e &) | A HNP G4 A% 4.107e-10""

D Wt (Hf&a hL—43I—) 0.012"

RO 1T Y%K, L 1%KERETHE THD Z L &Rt
AT ORITEN TSR

PIENEE CTHDH ERENT-FHAZLHIE, POP. DN Cls+A HNP - D Wt ® 4 ¥ Th
o, ZORREREZ, b 4 oOBREEEANT AR T =X i 1T o 7.

FIREZIT o T2fER, P A 2.2e-16<0.05 TH 7. TD7=®, pooling HEFHET /L LV
within #EZHEF LN U TH D LR ENT-. KIC Hausman #EXIT- -/ 5, P ER
1.961e-07 < 0.05 Td> > 7728, random H#EFHET /L L U & within HFHE T AR @Y TH D &
WORERP GO, LEORER XY, KREOGHTIZIE within #EFHET VA2 V5.

IINTHRERITE 3-4 1R T LB THD. EOXRT X IIC, FRALEOFRENL, POPD -
NCls-D Wt ETHY, AHNPIZIECH 7. F7-, HHEREEL R HIL 024 Th

> 7.

# 3-4 BRI HBINEEIC K B AR & A sh B

LS B 3 P il
POP_D (ADO#JE) -0.063 0.005™
W_Com N_Cls (435311%%) -2.942 0.000™"
(PR e E) | A_HNP (CEEHEE A% 315.978 3.549¢-15""
D Wt (Hfh hL—4&3—) -12.152 0.046"

F {5=28.49"", [ F Tk H 2 R?=0.24

3-3 HIR T BRI K 5 & O Z BB EN R 0O Sy Aifet

£, BRI HOHEEIC L 22O ZHABEDRZ 2T 5720, BALKE 2 17
BEE LTI &1TY, METICHE TH LHHEK AT 5. £ORRIE, 351
TTEBVTHS.

#3-5 PENAELRUAZE (FofhZH)

F R R FER P&

W Oth N_Cls (535140 0.023"

. o | AHNP CEHHIE A 0.014"
(COMR =2t D _Pap P (REBIZ 2ot < —) 0.004"
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PIENAEETHD ERENT-HIAZLEIE, N ClscA_HNP D Pap P D 3 Th - 7-.
ZOREREEEE X, b 3 0OMBIEEE AW TR T —H i E T o7

FIREZIT > T2fER, PEAS 2.2e-16<0.05 TH 7. T D7=®, pooling HEFHET /L LY
within #E5HE T LN TH D &R S 7=, WIZ Hausman ME 217 - 7= fE 5, P 723 0.002<
0.05 ToH o> 7=7-, random HEFHET /L L U & within H#EFHE T AW TH D & ) FERD
ol BLEOFREREY, KREOSHTITIE within HEEFET L2 WD,

IHFERITER 36 IRT LBV THD. BWNRT LHIE, FUlHALEOREIL, N_Cls -
D Pap PMETHY, A HNPIZIETH 7. 7=, HHEFIEF A REIZ 006 THo7-.

# 3-6  EIF A B K D2 Ofth Z 7 im i

H 28 4% BT 53 P fiti
W Oth N_Cls (53511%%) -1.280 0.073
. - A_HNP (CE¥it A% 95.139 0.008™
(L DM 2Pt R) D_Pap P (RISl & 3 —) -10.535 0.029°

F=7.26"", H & A R?=0.06

3-4 BT AR & 2 AT+ € Ol Z B sh R D 43Tk R

£7, BIRTHGHIMEIZ LD T+ £ O Z BRI D720, SR Z
& 17 BEE LI 2T, MEHICAE TH 2R EZ T 5. ZO/MRIE, &
JTITRT LBV THD.

K37 PHEMNAELRHAZE (TR+TOMIAH)

HrZE ¥ A P fiff

W CO POP_ D (ANM#E) 0.002™
e . N_Cls (43BI1%0) 4.595e-06""
AIR+ 2 O = =

(TJ;Z%%%)@ 7 A_HNP_CEE it A% 2.217e-13

D_Pap P (MBIZAR0IEES I —) 0.011"

PENEGETHD L RESNT-AZ%0E, POP. DN Cls+A HNP - D Pla P @ 4 %%
Thole. ZOMREHE 2, 216 4 DOFILELEE AN TR T =X i &4T 5 72

FREZITo TR, PEA 2.2e-16<0.05 Th-o7=. TD7=¥, pooling #EFHET /L LV
within #E5HET AR HEYI TH D LR E L7z, WIT Hausman MEZ1T - 72858, P ER
1.086e-15 > 0.05 T o 72728, within #FHE7 /L L 0 & random H#EGHET LB ThH 5 &
WO FERBE O DLEORER XY, REOSHTIZIE random #EFHE T L E NS,

IHERITIREOR 3-8 TR TRV THD. BHXRT LI, KL KORENT,
POP D-NCls:D Pla P ZATHY, AHNP IZETH-7-. F7-, HHEFEFS R
E1X0.29 TH -7z,
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# 3-8 EIRZHHRINEEIT K 5 TR+ & Ol Z AR A R

HOZE GRS R P&
W o POP_D (ADEE) -0.088 0.001™"
S - N_Cls (451%0) -4.171 2.41e-06""
B+ZzommZ =
(Efki;;m%%{m > A_HNP CEEHR A 50 420.350 <2.2e-16
D_Pap P (Mt RsadE4 < —) -7.225 0.2134
FE=41.35"", [ MR 2 R*=0.29
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BT 5.

4-1 PRIEFRE

BN OWEREOMEIL, HRVEED 45BN E, 7RI H, ZOMIHK, wk+%
Ot = ZHEH B DIEIC, 038, 0.24, 0.06, 029 TH Y, WTHOHIFICHENTE 04 % F
Blo7z. 20X S ITRERBIMEL e o T2 EK & LT, 28l B O A D53 5%
DEBRNEZ GND.

AHFFETIX, T — X IEDOHKIH B E O — LI-EZOHEA D012, 2Bl EIC
B9 % & 3 —ZSHITITEREEE - —EEY U EERAERE V2R L. 20, [
AR RIS SN Bl B EZ AN THOIrLTns. LavL, 103 i RIEEM: B O
EREEFE LI L 24, Gz, Sea 2% 17 200, iEh 2% 18 HRlE o T A,
AWFZED 13 43R0 B TIHESNCE ez TWenwb o & LT, iE, G- AEY,
WHEENETOND. £, Z<OMTHIMNESINTWAHIERALE BT, [FFREER
TEENEFNEBEH T ACELOOEN TS EEZLND. 2D, REL 135 H
DO TIIAT I ThoToAlREER B 5.

F7-, FHTTHONMEERRD SN TS E LTY, ZHEHEHT D ANSE L
TWRITIUE, BIRZ AR L2 EfE7R ZAOBEMAZ RS 2 LIXTERY. D
F0, EE(LDREE T NRNT —Z GHT THIRZ R WE AN O 53 BIERD Z AP I K&
SEELTWDAREELE LS.

4-2  HyplEr & IR Z A B BT X A% I A ER

WIT, % ZHPEHEOEE LV EH LA ERLY, GRS EICE ST
HOFEFERN DO ED TN SN TERT D, &K AP BEOEHEITE 2-3 1R LT ERBDY
Thb.

K41 THBEDR L FEMEICET DEE

W_Lif W_Com W_Oth W_CO
S (ZHfadEH &) (RIR =) (Z D = ) (PR + 2 DO =7 )
WL 2 EFNE | BEER | WEMR | WEE | HEDHR | BER TR R R
(g/INIH) (%) (g/IN1H) (%) (CTENAED) (%) (g/ N1H) (%)
N_Cls -3.668 -0.54 -2.942 -0.57 -1.280 -3.30 -4.171 -0.75
D Wt 12152 | -2.35 - - - -
D Pap_P - - 10535 | -27.18 -7.225 -1.30
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£, OB L BE ZHRBEFRICONTERT L. KFETITo 224 iy
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T HPEEERIT, ENEh, 054%, 057%, 3.30%, 0.75% L RENTc. OFV, Bl E 1
OERTZ LI, TOMIHOBMEITH BRI THH NI ZETHD.

WIZ, BB EIC LD ZHBEHRICONWTEET L. HEKE S TRZES, =
HARHEH EA~OSHIL I L 2 ZTAWESRITR S oo, AR 2 B PEH B2
BHRSHSBIZAGA RN L—THY, 235%DHEDNEINTENTZ. LiL, @ilfiox
FER ZHRLBAIHEH A O R K OFRE Z AR A ok s e, At kL —
P EE, RS AHEHED 01~07%TH 5. AL Ao AE b L —DaRlic
X DA AR R, BEE VO FIANTZY TH 58 RO T AR L bl L CE A
REVRIZIIHETHDLER S D.

F7o, ZOMI B E L fA+Z O Z AP RIS LT ZAEN RO & 5 53R
HITRASROETH Y, ZNEN 27.18% L 1.30%DEDENH D LWV I FERPELN
7o RO ZHFERHE N kB &, WUEPEH R, A Z AP RO 0.6%~1.5% T H
0, MEAROENRNRZAEHEICB T 2E&IE, FhlkvbdbntZxohd. K&
RURIREIED LS HNC & B AT+ 2 O Z 30 1.30% & & WV ) FERICHOWTIEZY TH S.
—J7, Z DM ZFHD 27.18% iR & ) FERITIE &V D HF NI Th D0 ERLO T
AR E B U CERRE WRICITHET D0 ERH 5.

4-3 KON ORARN 725 5%

AREITIX, SHALEHO ZHBWEDROLEIZEE L, SMEICAE TH DA D%
OB AT o 1. EEMREIRRENE, K421 TEBVTHD.
FPEEMREIRGREE & &1, THAOREBE I LOBENEDRENLDEZRT. 4
BHEHEIZOWTIE, ARBEOEINCRE b RE R THABENRNH D Z L BRIz,
Frick v EH S POP_D OfREKIC LD &, AOEE (Akm?) OfE2 18045 &
“ AR EAY 0.126 (gIN/H) T 5 (F 32 2. £7o, ARITARR+Z Ofth
ZHBHIZOWT HRBRIC, NOEEOHINC R b RE R ZHABEDIRIH D Z LR ENnT-.
TR Z AN T, ADEE (Akm®) OfE2S LI % & 0,063 (g/A/H) HEHI RN
WD (F34BH). AR+EOMIBRITHONTIE, AAEE (Akmd) OfE2 18N
% & 0.088 (gAN/H) HEHENBEA T2 (R 3-8 ). ANEEOHINT LY Z Ak
&, AIRIH, BIOWAR+ZOMIHBBROTHHERK E LT, #iliflbOFERE 2 R
D, HHLT 5 Z LT LD N2 3R E T OIMEPIEZ, FEICBOTAETAEDRD
FHPEHERRDTHEEZ DND.

WIZ, ZFOMIIITHONTIE, SREOEINC R S KR E 72 THBENRER O DH Z &R
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&>
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#*4-2 R ORBALEIC KD T HEED R

ERYE LR DR AR 5L

B W_Lif W_Com W_Oth W_CO

(Z b ) (PR S %) (DM %) (FTK+ 7 Dt = 72 )
POP_D (AH#JE) -4.013 -2.079 - -2.823

A_Inc CEEFTE)

N_Cls (Z331%0 -0.210 -0.175 -0.232 -0.241

A_HNP (A A0 1.761 0.913 0.839 1.180

D_Pet (2w h7R ~L)

D_Pla_P
(RernldE~77)

D Wt (HfahL—) - -0.067

D_PlaR
(FF2AF v )

D Pp (#&/%v72)

D_Pap_P
(R 32 48 ; - -0.192 -0.042

D_Kg (AAZ#)

D Wo (BEfiH)

D Wb (BiERL)

D_Pap (%)

D_Met (&J&8)

D_Gla (¥ 7 %)

D _Clo (i)

SR, B 1IN & 1.280 (gIN/H) HEHESED TS (36 2H).

WP OSHIZHBNT, RO L2 ZHBEDERTENTND H00, ZH
BHEILE, AR TR, BXORE+EOM S HOREIC OV TR A D E OB D 5 5358
SEBLTWD D ERNRENT.

BRI, TR NS BIZES - AN S DIT R D b DD, KR
DR LHER Ovmkr Mo X VRSN, BAZLEN ZHPEH BTG 2 BA0E & % it
. TOfER, HR O X VRENTE, SR DA R A DL 5 2 T AU
FLERMUTHDHA, AABEICLDEOFBE AU AL 5ADEERDH T2 L1
HFEEIE, AW LITRARDZ LD ThoT-. —F, ks "Lt 2L, ADZBEOHN
12 & D AR S B A~ DR DB R SN T WD SUTAIZE LR U ThH 5%, s
NBO¥EINZ L 5 T HfedEtia, RS e, 36 L O DA B~ DA D)
Bl L VI RERIIAIT L IZ R D LD TH 12,

SR ABLOHNNT K D% Z B B~ DR, S TRFSE 90 L Brp o - BRI,
2-4 | R A BATE (K 2-1~2-4) IR LT=EBY, ADHHCTHWET —2 TlE, FHits
NE OB L 5% Z B EOADBEEN R bR otzleb b 2 b, 20D,
AT TR LN OFERIE, SREHANTIIZ Y RO ThHLEEXD.
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