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Abstract

Abstract

In the 21st century, about 100 countries and regions have entered the stage of
population aging in succession. Population aging has become a common trend of
human social development. The aging of population will have an important impact
on many aspects like society, economy and culture. For example, the aging of
population structure will directly lead to the decline of labor supply, affect the level
of human capital, and further affects technological innovation. China is no exception.
The aging process is accelerating. How to have an effect on population aging has
become a "must answer" in China's economic development and modernization
process. This paper chooses China's provinces as the study area, analyses the
characteristics of the aging population and the space-time pattern of technological
innovation, and explores the impact of aging population on technological innovation
and its mechanism from the perspective of heterogeneity.

The logical process of this study is as follows: Firstly, summarizing the
literature and theory on the negative and positive effects of aging population on
technological innovation, as well as the non-linear and structural effects. Analyzing
and making hypotheses on the mechanism of the impact of aging population on
technological innovation. Constructing the theoretical basis of this article; Secondly,
using the entropy weight method to construct a comprehensive evaluation system of
technological innovation from three aspects: input, output and basis of technological
innovation, and calculating it. Analyzing the characteristics of the space-time pattern
of the aging population and the development of technological innovation in China's
provinces. Thirdly, the paper builds general panel model, spatial panel measurement
model and threshold panel model to empirically study the heterogeneity effect of
aging population on technological innovation in different regions, time, level of
technological innovation, level of urbanization development and spatial spillover
effect.



Spatial and temporal pattern of population aging in China and its impact on the heterogeneity of science and
technology innovation

The results show that, firstly, the aging process in China has been accelerating
since the beginning of this century, the transition from adult to elderly has been
completed, and the level of technological innovation has been significantly
improved. At the same time, the disparity in the degree of aging and the level of
technological development in each province has been widening gradually, and the
distribution among regions is quite uneven. Secondly, the aging of population has a
significant inverted U-shaped effect on technological innovation and spatial
spillover effect. With the increasing aging of the population, the level of
technological innovation first rises and then decreases. Thirdly, the aging of
population has a significant impact on the heterogeneity of technological innovation.
In different regions, the inhibiting effect of aging population on technological
innovation will appear earlier in the eastern region than in the central region. In
different time periods, the impact of aging population on technological innovation
is not significant in 2001-2011, but the impact of aging population on technological
innovation in 2012-2020 has changed to a significant inhibition. In terms of different
urbanization rates, under the higher urbanization rate, the positive effect of aging

population on technological innovation has been improved.

Key words: Population aging; Technological innovation; Heterogeneity

analysis
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)Lt AR FR )k T B AN N T A A R e By, At L
TRNDHEPEE K, AOZRGEEREBRA AN SR, RE
1956 SEBLEE (N2 R HA S5 E R hiE s, S—A X
65 % K UL E NPT & el 7% R Y2t DOP N2 . I E 20 A
70 FEAORSE ™4 “THRIAT 7 BURLIR, NOAFRIFERZEREIC, AN
TERE G R IZ T SR B 2 R AL, B 2000 AT N E RIS
2000 4 65 % K PL E AN S NER 7.1%, 2020 4 65 % K& UL AR 19064
FN, HRANAM 13.5%. & 2035 4, FE 65 % KL EEZFEANOHEAN
R EL I R BT 22% CRERSAIZE TR, 2021),

P HEE P E A S AR R BN D54 SR 2 AT RS K ey K
TR BRER . 2001 A2 2020 AEAH E AN T B R A G 3 KO BE AR
BAWE 1-1 Fra. B, I EZEAND G R R K B,
2001 FEHFE LB NERAAES, 2014 FEFREEZENSHHN 10.1%, HIRHE
i 10%, #1k 2020 FFZAE N HEE 13.5%. AEFE N H & EE A EE IS KO
FERFE, BARRMS) b, R EZRAHREEARME . thEZR
IR R 545 OB E ZR A J7 T, WA AR S, 202 E
HEEPL R 2 XA =AM ARRE (RER%E,  2022).
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IR ANG HERA A 4 T

HR, ESCERARES £, 2HAE RN 2 T EmiRcR R, R4
GMM R ST AL, WFFE N DEE R B R Ltk mg, H
T S IX R EEBORBH KT 13225 5 5 e AU 2 45 A e SR 22 5 Ak »
AR BT DC,  Hi B A A X RO, B TR R 2 18] A7 £ 2 8] i
MR, HEEFEZGT AR, XAORIRAN @A R H, IR A kit
XFRHL AN S R T, AN RE B A [ N A AE 75 0 2% 51 SEIE
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$a 57 5B NEARAKCF R T E M R E K210, TR RSoR#ED A
LD RIEMB IAPOR B AT ER BN MERECE, EkE N HEANE
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3N A EALIE I 5 5 BTN LA BHE A8

20



2 B AT STV

N BSR4 A A AR IRE E, NIRRT A H 284k,
WURT 75 ZAIATE 2 (IR L RIS, G INBURF 55 A2 r= 5 RS, 2l R
BN, AT R8BS T . — T, IR RIS H 2 EEH 5 0
B S TR BB N 55— J7 1, BUR NG BUN &3 772 %
NEANAAN, BEMEE T AR RN SN NRIEE S, BREE AR
QUET 5 B E KR T GREEFIXIBESE, 2018). RIFAFRZSHEA, 5735)
TIEAE IR By R BEAT AR 77, AW B R AT 2, B2 AN )
SN2 BN Z R ABUR BIWE RS, B BUR RS T2 1 30E S
(KM, 2019).

4 N1 22 A T I S 5 R SRERE i S M R 5 B B

ZENT SARME RN, BIRBRAN Em, “RELR
I B AR TH I, 5K B o e B 4R i B 0 R R RE 5 o R =5 0 XU
Bloom 1 Canning 5§ (2003) AN, THUHZ i 28 &m0 25 2238,
Xy KT R 2k TAT R ), BORBIHT AR 12 58 i RVE T MG T 3
A, b E R E, K52 Hm mpt &3, e R
A, BEE T AEFERCR . ERAIRIR (2015) X A4 3T BB BIF T 0 b R
H T2 E K SEHE “RNAZ” KMmEsNL, TEHERMESEE LIHEH
BN, XK-FAIRGEE (2008) WFFEIANY, FETFHRILTZRER, NHZEK
R FEXN T ERPAFE R AR FNRE R ESA &R (HEaER
W, NEERAL B X T %28 A I N 2 PR AR B2 B M A HE %
Bt (R, 20170 ZRE Bk, A D Z A B G181 &2 ma AL i) a1
2-1 ffrze

BT BRI A FZMIALH] ) A, ARSCR A M R

I N OFERETFRN, R itttk 7 NOLR, R
Bl 7RI (HEEE N LRSI EAL, Z WA RH 61T 152
M AR 4G5 o AR N 15208 AR R AT SE M AL ) 20 B mT i, N 224k
MEABEAEFEMBHLAIH: N H 2RI N ) BEARAFE AN 3R KA
R MR E MBE RN, BLE AR, Hast bE
BRI N o FERRRAE A BV E I 3L [FRE M T, N 2Rt B 1

21



T R N 1 2 A R I A% = S R RS B 1 57 o A R il

WM ] RE R AR LRI . ZE T IR At AR —
BBt NHZRAX TR 2 AR R 1 .

o B A BT S RIEHL T 2 -
o o> 255N LA AR xR -
T mA .
o ARRAIZ R R B A S A R T
_— R AT E R *
N AT A2 2 ) -
A {253 . el
M L il oAl A 3 A R i
2 R o
W3 ot
i L 4 9 SR S A L PR A ¥ i
N 1 N3R R 4 -
> R )
BA L L FeRAIT A 1A
N — S RGN RIRE ki
|, FE
\;%klr
ML S R B 1 *

B 2-1 AOEREX IR mEEREH

MR [ 225 2 B T A, N A B 2 1A e H RO, B3 3t X
AT DA I 2 A PR 2 ) AR T Y L XN 22 AR KT GRS e Al
W5, 2012); BHEOUHHEL M X E 55 5 N BRI MAZH S 3] @i
TR ) H AN, A7 B TR s AR b X e B R R i (B 4 WA
e, 20200, EBTFNHZEACT B QIF MR, 775 58 22 18] i
b YA Rl w2 R (4 T

B —: BT AN ZRAAAMBE A 2 [ IR, AN DZE T8
T (0 5 M A7 A 23 [ i O

N BZE WA A 552 B AR BB AN T A i 1 P 5 55 1R 1 SR B 1
FAEAFRIYERE EARBU 2Bt B8P sE e, Br 7 i sh A X &
PRRCRIRTT R G R e, B SRR R A 1A AR i X, MR AL B AT I

22



2 B AT STV

XECRFLREE 3, Bl A 23 [ H RN AR O R A A 22 57 . N
ZWAL R RIS R Be e S N 2 A BOR QU IR I RCR . N2
MR AT BRI 5 il ) A 3 43 AR F NSRRI 2 Al R ) B T 8OR, 5
BEEH N HZ WA BN, RTINS &, 32T N SE
2N, RS BN RN B . BRI K R
AEPYBE2 N B2 R SR B AE I RCR, fERTE I, SR el
WO RERLAR, BB BOR T N7 B AR 5 #5545 75 T 2% A 2 SRAE R RLAIR 5
{EREA BUHTE Be ARt BUTEZ IR, Prf ZI AT BEABAEIN, ik
N B EAKT A R R BH B B I il e AP 225 . MAh, ARRZ 5
RFMET, BT R B, AN WG] BE I AN A BN FT RE Rl 2 A7 £ B 5 1)
DXl 2T B s =

Bt =: NHZEAX TREAH AR . W E . B g
BACE AL K KT R IR 57 ko

2. ARG *

ASCR I BGE MR BUF e bRk 2, SR A3 18] H A ST 70 [ 48 35K
N B RACRR S BIFT N 22 A% 7, SR SRR AL AR [ BRI 7
N BEERART R GR 1 7 B RS R ERF AR TTERE A .

2. 4.1 BPCE

WAL AL AR b B BORE B AE N PR b A B 20 5 PR, g m] DU
EATENE, TRV AT LR IR AR B R, SR bR B R R,
WU AEFR0T S5 G PR B S AR BE B OR o /By — R 2 WAL (1 07 4%, A% v]
LA o £ 255 VPO R RE P 32 21 LR R IS T 3 BOP O LR, BRI A
SCRBURBBGE NS XRS5 QUK AT ER G VY . BT m ASWINME, »
MR TERR,  RBOE IR A B AL R0 T -

(1) BabrtEtl . BT 2 VPO 8 AR B0 B 10 BUE VG B 2 RO, il
AARHEA A BT ZR S VA BN & B, Y BB b AL VR AR 22 AR i

23



T R N 1 2 A R I A% = S R RS B 1 57 o A R il

ST 1E [ FERR bR AL A 2=l (2-6):

a; —min g,
X.. = J (2'6)
' maxa; —mina,
] J
X T TR AR R AR HELL 2 K (2-7):
mina; —a;
. (2-7)

X = -
max a; —min a
J J

A (2-6). (2-7) w1, ay NER j IEEARESS @ DR e U, X
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PR AR ey 7 sl (2-14):

0 1 1
|Y1 _Y2| |Y1 _Yn|
W= |Y2 _Y1| |Y2_Yn| )
1 1 0
_|Yn _Yl| |Yn _Y2| |

Horft, Y R, FOREA KRR TR A Y, Y | FORIX i 5 X
Z RIMA TR, AU &5 K @K1 &85 8 N GDP.
PR RGNS PN
Jey 723 18] H A 972 0T8I 70 DX I B R B AR A St S SR R BRRRAE, A4
IETJ%E H AR FeAR A 4 /5 Moran’s 1, 4J7 Geary’s C 5, &N HT
Iﬁﬁﬁ%iﬁﬁéﬁﬁfhﬁ 2 JR) B PR O] LAAE A2 R )2 T 3
%%%Wﬁ%%%ﬁﬁ BENLSE L2 BB 0. X T Brit 7048 & R AR T
T, B n BARHEARLE, x RS EIME § ARERNME, NiZ53%E
)4 Jm B 2= FadoE sl (2-15):
n2| =1 'J X)(X _X)
2:_423_1 u§:_1x'_x

(2-15)
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A (2-15) 1, W, RoRZRIBERFE. 15T 0 I, RoRit arEAr
77 (A B B () B TR b AR BT 1Bk T 1 i, RORASA IEAR
Ko ZARBEAERA AT L 2D SRR AN & DL -1 i, RO
ISR, ZARRAESA T I E R R . teAh, SR
FECH ZRE Z M0 A0 PRV LB, P EDARYE oA f 245
M EAR AL ME, Z 3 i (2-16) Fror:

,_1-E[l] (2-16)
[1]
X (2-16) H:
Ep]:_mf” (2-17)
V[I]=e[1*’]-e[IT (2-18)

FEGFEEMREE, 4 1 ARER, YO FREALERE 70X 555
WIEBENL AR, 2 1T RE A BT FERE A TERIE 78 X 330 Bl e B0 SR 4R
PEERR O ERHIE . AEHEAT T B T 21T, 75 BRI RE AT 54 Ry 38 = 4 4L
HAETE 1 B35, BIREALETE 2 A SRAEVE B SRR ST, 347 25 (2= oA
A BA R

3. =7 ] AH K

15 SEBR B 2= ) o A Hh, M 8E s K, i T B AL AT R 2
SRR XSRS AR, B FH AR 23 18] A SRS RE T A 1)
2% B3 H VEREAT SE SR A AT 9, TEVEAR IR e 7 X SR AR i A H TG 1
HAHSGPE, BT IR (0] F ARG, R E6 5% 22 8 Hk 46 7~ B0 1 2 )
SR, W EALE § RS SRR, sl (2-19):

- ”Z,-Wij (Xj ‘7)(Xi -X)
| E:KXV—X)Z

A (2-19) o1, W, FoRTABERERE. 18T 0 N, FoRFiF AR
% () B B () R T 2 (AR ST 1R T 1 B, SRR
K, AR E R RERASEI R, BRELT-1 5, #oR

(2-19)
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BRI, 2R RAE T 6] 704 L 2B A& R &

HARm] DS 5 2 B B a# LISA RAERIEAT /0. Hoh 5 2 HUS K
HIDYAS GIRARIL 1 DURAS A S5 4R X AR . S — R IRy “m-m”
RE&E (H-H), FopmEb X mEh X B, HEERE0h; 5 2UR
N -7 BE (L-HD, FonRE XA s b X S8, i8] 2 7 5
Ky FZFWA MK BE (L-LD, R H X 4 F A E 1 X [ 2%,
HiaZRBUh; BRI “m-K7 BE (H-L), RonEEBX AR
E XIS, AR RO R A 5 =2 B s B B 2B 2 73
A7, TR BB U SR AE BT AT T (14 DX 3 Bl A I AN A A I 35 1) 22 TR AR R
LISA ZRA &I A b3 5 =2 G Jel mh DU A SRR IR AN [ SR SR 1 A b 1] 2 3L,
MEE A 1 W7 2% A DX SR 10 = B A S SR 7 L R X el AR G i i R

2. 4. 3 T E|ERIERE

7% ] THTASCRE PR A 5T g /> — e [l AR i 7 R 1A A ELAE )
27 A RSONE TR I o) 2 TR S 2 A ) A FH 4 1) o A A B i OLS BE s
. ZETHEBIA S A E E FEEBA (Spatial Autoregressive Model, SARD.
R ZRA (Spatial Error Model, SEM) Fl7S[AJ AL =AY (Spatial Durbin
Model, SDM).

LA H [ B (SARD

7 8] [l YA 2 2 i A R e b X B AT Vil HY BRI N, RS R A
AN BZ BIA R AR BRI FE IR, 30 23 52 B H Ath s X R e AR B A o, AR Y

riZERm (2-200 X
Y=AWY +XS+¢& (2-20)

A (22200 1, Y X AR BT R, A NEEE R,
RRARIE I DX T Bt SO R M X s AR B, W s AL E SR, B ONARRE
WESE, ¢ NFENLRZDI,

2. AR ZEAER (SEM)

225 [A) PR ZE AR T 25 S8 AT FE b X U Bl WA AE (R 25 181 RN, BANBL &5 £ P i
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AR B T ) 5 M AR A R P I R AR B A A S R F AR OG, B Rk
s (2-21) FioR.
Y=XB+uu=AWpu+e (2-21)
X 22D w, A RTERE BB, FORABUTHLIX R 1R 22 I ) AR Bl 0 T
FITHIE FEH X AR SE AR, e S T) AR SQ AR ZE T

3.4 A AL AR (SDMD

77 B AT TSR 2 A X P A R A B AN (52 B8 A b [X R A & ) s

52 B oAb X AR s, B RA =l (2-22) iR
Y =AWY + X B+WXS +¢ (2-22)

X (222 W, s HBRAEMNSH, D NGRS HBCER .
FERAT SHER AR AR, B SR R B AT A (R RS B, FIMTE SR SAR.
SEM. SDM Hrfi—Ffusi A, F AR 56 b X [ 5z RU0E o i) ] 2 25k o7 LA B X[
SE R, BRI & IR RS BEAT B 9T, 4 A A 56 a2k oE AR 0 SDML ALY,
EFHEAT LR G560 A0 Wald #5536, 7 SDM REFRIE 4L A SAR #7534 /& SEM
BEAL, JE— DG & R A AT SEIER 5T

2. 4. 4" )P RERIERY

T N AR TR AHT T REAFAE S M TE 2 57, A RIS
RIEACTIS s N ALK TR AIHT AT REAFAE 227 T IR TR
R, fESHERE RS, MRERESEMRAEREZRIA ERAERR,
HRENBERB| R NBEE, RS AT, SRR A R
MR RE A 2 [ TR ARG SC R, IZBE ARV TR, IR
NIRRT PRGNSR TR RS [ — o, (HIL SRR T 8, T 7] R AR
BT ANFNGHE A, E AR R AR (S0 TR, DA SO SRR AL
FRAENTTIRAZ BAEAT I TC . TTBR AR ) 08 5N n 5 (2-23) (LT R
A

Yo=u + (0 <7) X B+ 1(0 > 7) X B + 2,5+, (2-23)

R (2:23) o, | A, ¢ BRI, g ZORR AL, | () TR
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PERRE, y R TR TR, B B, FonmHREL, Z, Ron i
A, e RonBENLILEN . [IERBALAER d i R b i e AT T BR B BAR 56,
{8 H] Bootstrap Jyix KA THTIIRAE AR VE, B y PR LS Eie
I TPRAAL ) T PR AE 2 15 H skl {5
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3.1 EE A DB 5B RIFTK-F Y
I} 22 AFAE 2 T

AR E S AEBUE AR BN . BHEAIHT 1 . BHL G R =
ANTTTE, MR EIE S P RAR R R, X A S B B KT AT
R SRIGAELLEEGE b, DI TR) RS () g AN E 2, A = 18] AR 5S 70 #
FIARHE ZE A 15 00 R 45 B /KPR N T Z A HEAT I 25 4% SRy R AE 23 #7

3.1 MBIk NE

NI FERHS B3R 7K T IR 25 70 A 4 ALE B SEAE 70 AT, =5 J8 38 B — Az B xfk A
ST AR SRR BUHTKCOT, IR SR S VPO 59, LB A 45
VPO A RN XA QKT . AR 2001 5228 2020 SR E 31
i 4 AT B QKT B (T EURIR S, WS XA S & IR
MEEDO, HHERIETHRED (PERSSGTFESE) M (P EgE
$), ARSI bR ES 7 - H BRI HE A TS (B VR AR 55

3. 1.1 BT BIAEF

DM 2 0 T R BUF AT SR a P RO e b, T SO AR (2010)
MNP RS AR B R A IE RPN Fe b R BAEAITRAE (2010)
BEEBHG . BB GRN BHEONAE S 50 BHECRN DU
JZ, MERRBGEX R “A T IR RARAR R AR AT SR E VP 2
FOKAZIE & (2014) JEF FAHP-RIALH &AL %, 25 1E R 7
BHEBHT RE T A B IR IR BE 1 = L FE b RAL S DX b 25 5 K J e 0 9
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abs ik &R, MHIXHE LR S R ERETIRAT V- XD ARSE (2018)
PARHZ N . BN BN B @5 AN — SR bt X
SRMH A BRI SRR R TRIER AT B (2019) FEXTRHL AT KT
HATSRE VP, ABERRBEN . BORBEAL= . P th = — G it
Ko 1 FIRBBGERIEARE R R SRR R, HHATZA G VR . B T 1R IREAS
JER 3BTRS E MBS T & KD NG L, R RE A7 E AR R
[ H 2 S PR3 — 2 BT VAT G2 GV, S5 A et X
R BIHTK T SR G PR TR IR R BRIEAPE N T ik, ASOR RH B KT
LA R O N . RHE IR HRTRHEE BUH 3R =1 — B 4R,
ST IO KB QU AP AT 54 VAR

R SO T RSN, g R X R BT KT 5 25 VP 3 2 L
M KGE T iR A 5 S W X RH T K T B9 36 BRI S i 0 478
ISR, UK IRERAS B0 31 R,

%31 SHERMBEUFITATNERER

H b5

i — kT — datn T
X . R&D &3 B H JiJt iE
FHLOFTEN R&D A F Al 24 5t AN

BT 5 R A5 GDP el % e

P N P VAN I

i PR e ra ws 3 I

Heb SCI e b [ RHEE 508 & i

#K BEG it iE

F ZEEHE N E % 1E
BB B9 A e R AEFA T

FUA R&D 5310 B ek N e
WAL % A i

T ZEEHEANOLEARS (GRABLED) AR 6 SV E AT,

3.1. 2 BUEmMALIE

NZRVEOT 25 1 X IR BIHIKT, (A R bs BT T EOE, 5 20K 5K
PEEAT IR AEAC AL B, Hy T T PP O DX R B 7K1 (4 b 35 0 I 1) e
PRLHER R R AR O 22 A0 i . BROBIEAT m DRLIE, n APPOHEDR, A
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SCR MR ZEA L, i EIRIE SRR AR A (3-1) Fror.

a; —min a;
i (3-1)

X; = -
max a; —min a;
J ]

A G- L ay N IHEARESS (WIS AR EUE,  x; e T

FEPRTESE § AW A AR AL JE I FE PR EUE
3. 1. 3 BRI QIFZK RZETEMN

ASSOR R BGEXS SRR BUF KT AT PR, BRI B A
Wre s BHEOUHTEEA & — QAR PR Z RARFRRCE BAR, W5k 3-2 PR,

+® 3-2 FHWEXRHEQFRFITMNIEHRIE

— 2 Fabr 7% =) BE
PEESRUEES AN R&D 4% N7 0.0550
(0.1648) R&D A 71 4B Y & 0.1098
AR %15 GDP A 0.1634

BHEAH = NI LR HEEL 0.1565
(0.5485) R 2EAY R&D BREAEL 0.0817
SCI Yt H [ B8 S0 3L 0.1469

HEAD 0.0733

‘ ZEEHENAE 0.0410
ﬂ%@ifm NI A% R 0.0767
' B R&D 1&)=L 0.0346
PR EL 0.0611

32, BHEAH B —JERPRIRERCK, v 0.5485, RHEAIHT™
B B AR L X SRR QT K, YO RHE TR, AL 0.2866, X
HE/NCARHEEIHON, HBE RN 0.1648, RIEHETHF 1S 2001 £ 2020
31 AME R KSR GV AR, WS 1.

3. 2 B QUK FRIBT S HHE S 4T

MWRYE 3.1 WIELREVPOrai R, 35 TR RIS (R PSR, 6t [
PR 31 NI BI R BT KT B S R A HEAT 70 A
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3. 2. 1 BEEIFTKF OB B 4FE

DN JEB R [ Y i 31 AN SR BT KSR TR 4R B RO, A SOR I
BEAT IR PEGE T 0, S5 RINER 3-3 PR

% 3-3 2001 ££Z 2020 £ EHERFAFKE#ER NS94
FEfy FEARY SN Pt 2= Be/ME BRI W2

2001 31 0.0402 0.0273 0.0118 0.1592 0.1474
2002 31 0.0451 0.0305 0.0131 0.1738 0.1607
2003 31 0.0491 0.0325 0.0152 0.1844 0.1692
2004 31 0.0533 0.0380 0.0144 0.2181 0.2037
2005 31 0.0585 0.0430 0.0153 0.2395 0.2242
2006 31 0.0664 0.0473 0.0144 0.2624 0.2480
2007 31 0.0712 0.0499 0.0154 0.2739 0.2585
2008 31 0.0792 0.0539 0.0180 0.2884 0.2704
2009 31 0.0851 0.0547 0.0191 0.2954 0.2763
2010 31 0.0977 0.0623 0.0235 0.3324 0.3089
2011 31 0.1041 0.0674 0.0240 0.3512 0.3272
2012 31 0.1151 0.0766 0.0271 0.3898 0.3627
2013 31 0.1273 0.0838 0.0280 0.4263 0.3983
2014 31 0.1360 0.0897 0.0292 0.4575 0.4283
2015 31 0.1473 0.0963 0.0319 0.4839 0.4520
2016 31 0.1694 0.1142 0.0353 0.5567 0.5214
2017 31 0.1809 0.1184 0.0401 0.5761 0.5360
2018 31 0.1986 0.1302 0.0493 0.6189 0.5696
2019 31 0.2142 0.1434 0.0552 0.6713 0.6161
2020 31 0.2366 0.1575 0.0659 0.7205 0.6546

H1%% 3-3 I, 2001 2 2020 4 1 [E BHE SR K- RO TS

W E B AFTKFEMEAEIX 19 R 2001 4/ 0.0402 $#2F+5 2020 41
0.2366, YK T 4.89 fif, FIPWKHEEN 9.78%. M 2001 £ 4 2020 FFHHE
QFTKF B B S DL & L ARORE , BB K- irdE ZEZFERTE, N
2001 £E11) 0.0273 $=TFFF] 7 2020 £/ 0.1575, #K T 4.77 5, FH T EE
Z AR TR EZ RS K. 1ok, 2001 SERHE GIFTKF & RME N 0.1592,
BN 2 2020 4, BHLAHTKFRAMESCN 0.0659, 75/8T 0.1, BHLAIHTK
SERZE M 2001 EF 0.1474 $2TFE 2020 E1) 0.6546, WK T 3.44 1%, 484

5, LIRS TEIEERME, 2001 £ 2020 i8] F EEHLOIH KT &R

R IR R J KT ZE BEAE 1B TR
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N JE B [ A SR BB KT AR A V4R P B R AR, 53 b [ 45380 2001 4F
28 2020 4 [0 8 73 4F- 4y R 48 SRS BUHT /K2t =3 () S A B, 9 &4 0 it
I TE W, DL SRR BE KT 22 S 0 AR icdE &0 s R B K-
g (K 3-4) TR

+® 3-4 NEGFKRFEFRRS

BRI KT X 8] B AT K55
<0.1299 TRAK
0.1300-0.2481 i
0.2482-0.3662 AR
0.3663-0.4843 L3
0.4844-0.6024 =
>0.6025 1R

B E4E IR 2001 4F. 2009 GEFT 2020 EIRHGIEIKCE, H#HBE 3-4
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LR E A B 31 N RS BT KT IR B 25 4% B A AR AE
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13 |
Wil s
i bs .
5 & /
i £3 °
o 2 &0 1000 7%

] KA ' /

[ 3-2 2001 S E&HEHRRBIFKFEE S LE

HE 3-2 AT%A, 2001 4, A 48K 2 808 B RHE BT K2R G PR 33
/NT0.1299, FHEAIHTKFEAARIRIC, (O AL MR BT KL E] 0.1592,
SEANEIT 0.06 B TTIEH L. RIS, HARHAHTKF2 54 0.0818.
0.0662 #110.0614; 5iM. TE. | HHMFIERHEEOHAKFARL 0.2, 43514
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