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I 23 1) 4 S8 FURE AR L DR H 3 23 A i XA 2 ) 35 T 5 A s 1) i R S50 9 RN HL A T
Fert.

ERPA 5. GTWR AR A BEAL L 3h T 77 22 (6 50 R A7 A J? B s M iy A T 3 B0k
W e B K. AR A E AT AR R . 8 GTWR SR A @ A2 b, 75 208 B A e 30
PA T A N BT 9 i e i L AP S i 2 O B R € A D =R L T e e N G DD S B sy
A AT R RE AN TR RE ) 30 4R JR B o RS rh RIS, DRSO 4 A 9 R )Y SR Y
FAET . BEPLIR S0y 22 Ak T A i A P 4 48 Jey s A B R AR 2 R N5 ke X
BHLA B B ARG RE ) BOR AR A R v . [RIEE . GTWR B R B AL 3h 10 7 22 A X T 77
TEAw 2 - F TS A BEAILDIE 30 00075 22 A T (E0R N AR R, B 28 A O FU(E A KU, e 522 i fie
R SR T 22 — W7 225005« SRS 56 i o3 A (. R A 32 U o DU 4 2% P 3B il
GRIPS AR SINC RN 2N

M, EF2 BB aEmRR =B M m 3 ER 5% E

1. A T4 8w od o 2 A E 46 149809t

R, B, B amuc s R Y IRAT O PO S8 R HE B AR B B R
BRI =55, 2004) . A EBUREG 73X — &, B8 RARK A H DXl o BT A B A i 5 3] H
FRATHT i IX . DT ZE B AR 430 b X1 58 5 T0 0 B R AE AR M X (5 B Ak B . ARSI 4 8
Af 28 AR B . R AL G MREAS b IXC () A5 20 B b X e S50 ) 0ok A, o A % DA A b IX 5 i
oAt b, DX 1] 5 AR 53 A7 b DB B (R4 7 . R T4 B A R A PR T O RE AR b X ) H AR
A3 AT 1l DX S 1 4 S DT A b Bs) 23 it BB A (] IS4 AR (1 g S il R T 5 B O Bb 2, Pl
FHEFEAR M X A5 BB R, HuRMam X 4 FiR:

I'= STW/(&/} STW ¢y
STW; el — STW[.‘[“.,,” + [STW,H/“,,W,,.diag (STW[_J,,.[,” ):I. * IN“”H (4)

K (D, DRI A 23 H BRI ] 05 A A 2 B0 T T B A i AR B
STW e, FRamBHAMX (€} 4 B3] B AR 2t H X 2B BT R Y 42 8 28 A EE 1
FEFEF AL EXT AL AICER . FEFEXALICE RN 0. STW ), B PIHB 5325 0] 52 W 2400 {8 AR
M, —H5 2k B TREAR H X 0] H bR 4307 b X B 422 5 A0 28 RS2 R s s . 5 —30 20 ok 3 T
A b X i) AR 3 B b DX ) B2 B 28 (B S WA BN . STW, gy $8 RAEFEARMLIX. (€1} XF HAR
Oy AT HLIX PR A T B A R AR () B A AL s ST W, it T8 RAEFEARMLIX. (€ 1) W
P 22 T B 25 6 00 56 R B I ZS AL AR S 5 diag () R EREEE S N AR B 32 X 4R 4R 0 K T B
JEHT I 5 T, o, A Numeo By SLALAR I B2 A 53 AT 19 b DX 38 18 250 I 1) J 399 553 3]
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nen =1, 2, s Ny M ticy =1, 2, =y Tics» W Numicy =N,y XTicr; HFE. %%
FNAE M Z A Y g XS PR E R R STW, e diag (STW, ) THEITTER S 2350 i 2
Tnu ., EXS LR TTR XS DAL E [ 25, AT BB 0 56 1

RAEAEA X (€ 1) PI I Z (0] B 25 36 H0 800 1 B 28 ACEE B ST W, s 5 35 BEAE I F11
Hudson (2018) Wik, X (5) . X (5 Py STW. suwer « TWigittowr ~
SW. pittower 53 IV ZE 78 BEAS b, DX 14 4 S5 119 B 28 A 60 B sF )AL B 66 0 4 ) AR B, 9

N B NIRRT S o 5001 gt 38 FEAS HB DX ) 46 25 A AL AE [ 1O JC 3R AL, X SE L RAE L b
WAL AL 35 T8 B2 AL HE B SWo e 5 f () RIRALBREG 1,y ng 53 5 R IRFEAS Ml X %5
1) Y6 3 200 53 A v 7 R e DX R 8 R M X 3l DX 200 ) 5 78 40 A 23 7 HE 2R 1 R AR 11X
sz W Bl n,€necr s nu€niens d, o, RnBEMX n, BIZSHIX 2, B EIEE; b R
AN T IX g BTN R A9 2 LA 8 . T o M R AN AE SR 0T A R . R ORI R BB S
— R MR R BOE AL A A SR T B A A A S A, B A AR A S
10, e B 7 AE A L DX 3 IRF 5] ASC T A P Y 0 38 (L, 3K 26 70 3R (28 2o s v A Ak B JE B 7]
FCEFEE TW pieer 5 Lo~ Lo 5390 ZR 75 REZS b DX Py 3G A0t DXORT 7 (19 B 30 250 60 446 0t DX X6 O 119
B IIHC, ¢, g B[R] TR] R R 7E I 25 36t 8O I AT RO IR Z N B o —2, | €1ies ML,
M, 73 53 32 735 72 i 3t XA 28 5 XX 7 ) A 393 80 A0 808 BT A7 b DX AR T i 31 330 19 42 Jm) Moran
fEEL

STW[..\/),umw = TW[..»/)lllmwr ® SW/.\/anm-
Jf<d11” =ny, ’hd) s 1, i ny jMIILJ /len ’td — Zn > O
10;77“ — Ny Io,td*z‘“<0
FRAEFEA M X (€ 1) X B br 0 0 H X 7 7= Az 13 i 25 52 ) 200 /Y B 25 A R H R
STW s s FHIET (6) HE.
STW, direr = {dl.ag(TW[..\pilluvw ). *x IT&&H } ® SW direct
—1 Jl/) (6)

—_

SWy, spittover

W . spittover 3

— .
SW,direct — f(dn,:ep

X6 W TWe e A (5D BB 2 B9 b 1 AL 5 0 I 18] B B B 5 diag ()
Iy, RS, . x GRISUE L—5 SWi I8 RIEFEARMIX (€ 1) 3 IR BT & 3 DX K
3 FF ) Ji] 309 HE 1) I 9 BT A5 M DCBCTRT 72, e X8 LA 20 B M DX 2 7 A 4 2 ) 52 W) 28000 ) 2 (1) A

HilE. HEXALICE Hswns £ () PRI h b B AR BT X L X R B E
Rz B WK 0 B E AR AT IX £ (s B, (AR, 5
(5) 1 SW, e B BB R . SWos REEERRME . T RREAMBK (€1
8 T 60 7 A5 BT M 1K ) % ELBR A BT M X 4 7 A 40 B 25 A 56 W02 49 7K SPAF 0

fedRat (5) FIT (6) B2 AT KR MFEIT 2 I . Sk T I 5 3 1 2 [ 80 {1 L
F b, B R RS Ay WA, SRR, BRI A=Max (hg, h) B F1E R
WSROI Ay A AL Max () SR BUR A . BRI EE A T I 7 LA E 45 F B M X 48 A
S5 B AR 2 R AR M I AR 7] (520 7 5 — R0 R E T S a0 725 I 32 W o 24 2 1 i 1
SOV TR . BB, b T R R B IR, B, 25T AN A BT HE 4R A BE AR
H DK RCHE B, B A A 40 B X R V2 00 A R RE AR D R o L B A B AR X 17 0
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AT AR A KR . U R AR M X B B 4 BT M X 00 A B B d,
AR I B H A ST 00 4R K 0 AT B L,
B2 A5 B

h = Max(d ¢ ., d, 4,,1)/ /—lln(sevc) D
o 7

X (D Wy g B R E R, ASCBIER 0. 5. seve %S (A0 1 7 F AT
DL 22 6182 8] 52 Wi R0 Ik A . 2% 08 38 2 () 52 0 280 0L 1) 5 I (0 1) B 1 2 MK P i St
ERBEIT T, ARSC seve=0. 05, LR 2 X 2 0] (9 25 8] i 12508/ F° 0. 05 125 (]
Ui 8N ANAFAE

2. AT A& B M Z R E M @RS W oA )3 AR A AR T 4

4 BN S AR R R B T LT — 8 1Y I A ) B Tl S A b, kst
FIE B A1 58— FBOHKHE A8 A B 225 T A 500 I U3 K00 B (B T 7 o 7 4 2 ()l ol T i)
VEAMET o B JR A2 BT T A S0 AT R S R TR I — A BT B T 33 B T AR L
A 2 8] 1R A I S 00 B AR B — A B R, AT LUK T AR RO T 2 R A AR 4
A B R AA E BRA R AR R B SR g . RIS, TR R R S B R e B A
N Rl = B AR o1 N B o1 o 71 = N T D = B VA R =N - N N DR STl
R AR SO TR (18 R R 8 T SBOR B G 1 3 10 Y S 1 010 8 AR R 2 U R R, G SR (R O
TP B S AR v AR DG FE bR 32 SR TR R S i LT .

(1) 10 Al B 25l LI ASC [l VA 485 80 8 2 B Al ok A Bl 35 MR PP A 2 . BE T (O Pt
4 5 I S AR R P X I S b BN AR T R A A AR o Y e, AT AR 38 TR AR s i
T [ U A5 780 (14 2 B50AE TR 0 M A 1 — M . R S BRSOy 2 A THE S B R B =
g%enﬁl Var (,@1) = Diag, [fl (Bz)]; Q (él) = ST 'S'et, S= (X/e,TX () "Xy T
Diag, (.) NEEWIES PR EE R EXF AT KA & [ AIe s BENLIEsh )5 246
ARG (8) 5.

0! = (Hiey —Hiey) (Hieyy — Hiey)/ o — 2000 +02.0)
o =(H—H)(H—H)/(V,—2V, +V,) (8)

X B . of MRS L BN STy Z M, (=1, 2, -, NT; Hi¢y =
STW e viens Hien=hyiens hi=STW e, XienSs v, =1tr (STW,c,)s vi,=1tr (h),
ve=tr (W' )h,)), o8 B FIBAR BN Sh 07 24510l H= [H,; H,; -5 H;;
Hyls H=y;; H= [H\; H,; =5 Hys =3 Hwl, H=AHc, ;s ARRBEEL53Hih
A 77 A A R0 WA ST A0S R S A X SR A L B S B R AR R AR A, A=t (STW e, )
Diag {STW e}, Diag () FI/RIEEIES RN EF ML TR R RE, o )
N F55 DN R A R G R R (A SCTRD V,=2&,.,/NT, i=0, 1, 2,

FEA 22 BEDLIRE S0 07 25 A T HE A 5 Rb b, 28 50 1l 08 & R S S B T T Seith i
i, Hod T =p./Se (B) ~T (oo — 200, To2)s B NI B M5 £ A ICE,
Se (B NI Var (8) W £ AITCEMIFE . Wik, TR S 8 A 4k 1
18 G5 1 TET M AR T 20 U 2 O vR IR AT . ) HL A R A S A 3R I A AT T i BR AL g L AT
SE AHOCGE T TR AR 0 0 AP SR 4 RAE e Sk AT R (AR SR L ATCCe ENIE

et Lj‘&%/l\ﬁé
e, WIS (D, IEREENAE
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Fopfife. FormmiREss) . h TRBVRIR b S i RS i 2 4R T e g d,
AN 575 0T A Y ) fip A i S R R AR A 6 2o AR A B A

(2) TR B 225 1l B fa0 RS ] ) 55 78 v (0 o A 25 - Jo 5 A5 7R 32 R % . TR AN S S e 3L A
[l YRR v R 0 A 3 DX AT OARE RT AT S AR A 3 DX AT O B A BT AT 4 X8 H s 0 A 3 DX IS
23 it 8O S KSF TR B o 5 Y ST BRUK g R A T . U 5 R T REAR L IX AT, X H AR
Hby DXAT Ay B HFE DRI B FINOR EOR T DAk E fl ERE AL, Il e R B G Y S )

T X — B, HRRA T X B R A by, BETT LAy, = ASTW e, yoco iR, L
[RYN:: ;/:ASTW<€/>X€€I)BZ R, AREXSAISCHE., RMXES L BMEZsE RN
ye= Ly s Yos s Inps e v e vy e s oy s BT AR A M X BUE 1R R
AT S A b AR S L A4 78 S 4 BT (B, DA R i 77 T S I 25 b, 3L o AR [m] )5 A5 A g 75 3] 11
XS L B B A TR AT L2 il i sl (9) FRoR

>

e = Do 3 ey eyt e ey 1
L= [5/17 v&zT »"'v&s\vT sy »5/11 v&zl ’""5’“\"1 J (9

FEF (9 AT LAV AR B A 30 A ] 05 A R e ) R B R 25 A TR 2 . R IR 25
SR BT RE AR M XA 8 B 5 B 1 A 4 T X A R A e TRy, . R BSR4 T
DB i B AR B A 3, BOFRE . WD RSS = (3, — )" Gy, — ). filivhis 2 2 7% 4 F WA it
2 iy B0 ASE (6] 0T A58 45 380 1) A% 430 BT S X 0 R 7 T A (0 v, RS P My, (R, B
RSS:= (yi—y)' (yu—y, ). KP4 R T TATAR I 2 i J0 A ] ) 468260 1 i) 42 2% . D
RSS=RSS,+RSS., . 723 1o 30 AL ] Y3 A 80 5 5 B vy O R A9 38 0 vl 98 450 [
i, BWEANFEG B ENZ B SRl H S B Sl A R e, T A A
RSN V125 SRR Y M o, T Al Hs) 2 B A [ 01 A Y A A o R e ) TE A . SEBR BT
DL 385 0 255 (8] 8 04 AS [) 3 4 38— A fe i B A 80 B, DA PR IR T AR B 25 s B Jn AR ]
VSRS Y ot H bR A3 B i DX Bl i R AR B ) TN R 2% fe /v, B Min (RSS),

TATAR B 25 1l 3RS [ DA 780 %) 7 T A0 o8t v A% BEAR e i CV N . GCV N FT ATCe
MM e, AR HAT R A KXFEZRMERZE, mX Ao Fra, X Qo #, NT, ¢
S B2 7R JR 0 A5 BRI R SR Ry M R g A B R R BN VoL VL of sk (8) R
IR, o A BRI AR AR R s i ER R (] VAR R AR CV O UEI . GCV iR R ATCc T 14 B
(B 5 /N A HR S o fE ) 1 335 7 45 T o RIS [ 4 5 24 S [l ) o D) B4 1) A ) 8 5 1 i
M, AT AR 30 26 R[] f iy B R A R A 3 A 700, DR AR 4 A4S 780 A0 32 285 R ok 1 7 e A v 9
) 32 34 7 DU) R g e 5 AR

CV = (v — 3 (v — 1)
GCV = CV/(NT —k—1)*
AICc = V,[InG*) + In2x) + (V, + V) /(V, —2— V)] (10)

T AR 22 JERIASE [ 05 A AR A SO X6y S AR DI e 3 X AN [) i B A i A DL AN
() A5 AR A0 0 SRR AR (A 25 A 12 W . AR ST T3 (1) A AH JC S8 31 0 4 s R X A5 78
LN G RE STt
ZI{PT(’[)(TM sl;oJ - 2;1.1 +l;z,1) > (1}
Rate _Sig =1 - NT X (k+ 1)
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12 (5)"73)1‘)/(5)"73/")/(‘7072{11+‘72) (5’1,*3/1‘)/(3)1,*3/1‘)/(2\71*\72)

(v *&1,)/@1, *§1)/(‘7o —D (5/1 *yl‘)/<3’1. *yl,)/(vo *2V1 +V2)

0

a=alk+1)/C2V, —V,) InL =— <[In(e*) + In(2m) + 17 (1)

L\:‘<?

X D W, Rate _Sig Jp AR BT A Jay 38 8 S8R THE R 9 L@, NT. & E
XA (10, o AWM EMKTF (001, 0.05, 0. s I {«} KRR HiE5 N
HA B EE A 1, SMEE R 05 Prob (Tixs ve, =201, tv.) KAEHBEN vo,— 201,
oo B, GEIHEE T X AR A . R ON B AR B IE R BLA R, vy v Voo
Vi Vo CHHSCHIE . yo oy (3. F OB R B F gtttk HAiE
K F @Vi=Ve, Vo—2Vi+ Vo). it nl DU F ot i (8 5 3 B 4 HE 3K 5 B
RER B AL 3R e F(EL A 2B 0 T 9 S 25 K o TR AL Ll O A58 0 o 1 A9 X0 KO RLAR 1
Voi o' m SRGSCE X8, —RMPE. Rate _Sig BBk, R BUEM K, F B AEmE (B
BRI, U)X L A AR T A A A

., Bfl: ETERE=HEMMEEFEAENPEEREEAEERETRERAERKEER

EEFEREA AT KO — DT EEABOE . RRMEAIEEEARR
WAME Y . BEPLETHT 20 A7 A1 DEA S BOAE S . TERIBREEER T T 2R 4R
MRS, f T B BN R I A 7 eR RO AT R A T N, TR R AR (E R AL S A
W, 2R A R RGO R R AR 2 Z W =S (G AN . T P BB R A B Z AR T 1
MM BB R A R REE RN XEREERIEREEER T T 2ERE™
IR e TR A ZS [T AT BT, DU R 28 95 28 7 R KO 31 v RE RS B~ M fige Ay 22 T 4%
KB B Z N 2 6] 34 HhARONEOG & . MR B A A 2 BEA D BAs

UTIABEFE . R W R T R R G S T A R Y B ik X e B A R
BRI T HRTE (Tientao 55, 20165 JEXG M E A, 2019) . R = [l 31 i 2 15 1
it S A I A L DX A A 30 ) 0l R A B 28 B 4 R R R A B K 2 T s T AR O AR B ML
P X2 20 T A SR T A0 A R A AR AT P R U R B L A AR 2 () 2 A O R AR
W5, AEET . ASCRAE/EF AT AN ST e Fe Ak B (E I SRR, 2019). Had
BT RIS AR EIEAE LT 94 A T AR IS 25l BROIAS (RS AE AR L Oxf v 61 48 222 T ) 42 B8 3R A ) R
LR R PAT R ZA . B R R BiE s (12) Fis.

Y K
ln<f>(uza’vzalz) = Yo Cuy vy 5 1;) +}’1(u1,y1,[,)1n(f)

(12)
E
+72(141svzaf/>ln<f>+ﬂ(u/97)/9[1)

X (12) 1, Y. K. L. E5lFEm%ELbr GDP (50 . WA E (JIio) ., FREBA
FEC COF AN FIREVRE 28 a8 (WiARERD s (ws vs ¢) FRRFTE w v 4 HFER
SRR L R M v, (s ve 1) FRoRRTRE LEAMESE, =0, 1, 2 Ti;
0<yr Cups wvis 1) <1y 0<yo Cups wvis ;) <Ly vy Cups vps ) T, Cups vis 1) <1
)2 Cups vps 1) FRon AR R BERLIL B 50T

AR SCHUEE T 1990~2018 AERYAHOCHUE . At (12) mgm 7= sk, H 3 I8 ok
BT EZR (2019 W3CE., JHRYE (PESGIHEE) (2019) 55 GDP FI4ER S A
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HC 2017 ~2018 AR5 . 2017 ~2018 4 B8 A A7 ft B A M s Ak 2 AR 10080 . LA Bl
FOoH R AT 7 X AT D2017 4545 3 X BE VR I % 8 B AR R R T (b [ RE TR 4E 4R %
2018); 2018 4425 Hiu X g Y5 114 2 B ik 5L T 2017 41 4% Hb X RE 5 T 2 A A 5 00 o A e AR AL
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E BEFEPRAR R AR A5 2017 45 2018 45 P4 AR IR 114 2 8 2 VR 1 4 [ BB VALV 2 4 1 Tl LA
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2018 4745 1 IX A U BIR) G M8 s LR, AREE TSR 2019 2018 AR b 5t i BEATE B A
(At Geit -4 2019) 424 2018 4R A6 5T WA TE U A(E . o R R4 a1k
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0 R T ARG BRI B TR ARCECHE o A SO A PN SR el E AR B R A i TR AR L A R
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x1 WAEEERE, NHMEN TEERNEERSEITER
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(A2 B T8 =31, fAUIEAF 58 = 1D|(R AL 2 A4 58 = 31, JALBF A4 58 = 14)
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RERNL| N e RAERNL| N .
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A New Geographically and Temporally Weighted Regression

Model for Panel Data Based on Holographic Mapping
Fan Qiao Guo Aijun

(School of Economics, Lanzhou University)

Research Objectives: Construct a new geographically and temporally weighted regression
model for panel data (PGTWR) based on the holographic mapping. Research Methods: This
paper constructed an endogenous spatiotemporal weight matrix based on the holographic
mapping from the adjacent points to the target points, and also constructed the PGTWR
model by two steps, including parameters estimation of local points and the overall model
property analysis. On this basis, this paper reassessed the total factor productivity and its
growth rate at the provincial level in mainland China during 1990~2018 using PGTWR and
the Solow Residual Method. Research Findings: The PGTWR model based on holographic
mapping can more accurately analyze the spatial and temporal relationships among spatial lo-
cal points. In the PGTWR analysis, each local point and its effective adjacent points are cho-
sen by the optimal spatial and temporal bandwidth to study the laws of spatiotemporal de-
pendence and its heterogeneity. Also, The PGTWR model not only considers the peer effect
from the adjacent points but also the endogenous power from each local point itself. Research
Innovations: Promotes a new PGTWR analysis based on holographic mapping, and provides
a set of corresponding standardized code based on Matlab R2020a. Research Value: Makes
important marginal contribution for theoretical researches of the PGTWR analysis, and pro-
vides standardized Matlab code for the application research of the spatial econometrical local
analysis with panel data.

Key Words: Geographically and Temporally Weighted Regression Model for Panel Data
(PGTWR); Spatiotemporal Weight Matrix; Peer Effects; Holographic Mapping
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