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I. Phén loai va to chirc dir liéu bang Phén loai va té chire di liéu bang (tt)

I?u: 11¢’u bang (panel Flata/ 10~n-g1tuc.11n.al data) la .du' = Dit li¢u béng cén abi va khong can déi
liéu két hop cua dir li¢u chuoi thoi gian va dit liu o L .
chéo. Mét bang (panel) bao gdm cic quan st cia - Dt liéu bang can doi (balanced panel data) c6 tat
nhiéu don vi chéo/ c4 thé/ hodc dbi twong (cross- ca céc don vi chéo hién dién ddy du trong tat cic

sectional units/ individuals/ objects), ky hiéu 13 (i cdc khoang thoi gian. Noi céch khdc, s6 luong don
— 1,23, .., N), dugc lp lai tai cac giai doan khac vi chéo i tai ting quan sat thoi gian ¢ 1a bang nhau,

nhau, ky hiéu la ¢ (¢ = 1, 2, 3, ..., T). Bién sb cua hogc s6 quan sat thdi gian ¢ cua timg don vi chéo i

dit liéu bang duoe ky hiéu 1a Y. 1 bang nhau.

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 3~ @ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 A




Phan loai va to chirc dir liéu bang (tt)

* Dirliéu bang roi va bang gop

- Dit liéu bang
t6 chtrc roi
(Unstacked
panel data):

@ Tadyatha: O Siama

FIRM| YEAR INV K W, FIRM| YEAR| INV] K v
1| 1935| 317.6 2.3| 3078.5 2| 1935 209.9 53.8| 1362.4
1| 1936| 391.8 52.6| 4661.7 2| 1936| 355.3 50.5| 1807.1
1| 1937] 410.6| 156.9| 5387.1 2| 1937) 469.9| 118.1] 2676.3
1| 1938| 257.7| 209.2| 2792.2 2| 1941) 472.8) 261.4| 2380.5
1| 1939| 330.8| 203.4| 4313.2 2| 1952) 645.5| 444.2| 21594
1] 1940| 461.2| 207.2| 4643.9 2| 1953 641| 623.6| 2031.3
2| 1954| 459.3| 669.7| 2115.5
FIRM| YEAR INV K V.
3| 1935 3321 97.8| 1170.6 FIRM| YEAR| INV] K V
3| 1936 45| 104.4| 2015.8 4| 1935] 40.29 10.5| 417.5
3| 1937 772 118] 2803.3 4| 1936] 72.76 10.2| 837.8
3| 1938 44.6| 156.2| 2039.7 4| 1937] 66.26 34.7| 8839
3| 1939 48.1| 172.6| 2256.2 4] 1938 51.6 51.8] 4379
3| 1940 74.4| 186.6| 2132.2 4| 1939| 52.41 643 679.7
3| 1941 113] 220.9| 1834.1 4] 1940] 69.41 67.1| 727.8
3| 1942 91.9| 287.3] 1588 4] 1941] 68.35 752| 6436
3| 1943 61.3| 319.9| 1749.4
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Phan loai va to chirc dir liéu bang (tt)
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91.9

287.8

1588

\/

Phan loai va to chic dir liéu bang (tt)

* Dir li€éu bang can doi va khong can doi

- Dit liéu bang khong can ddi (unbalaned panel
data) khi mot hodc nhiéu don vi chéo trong bo dir
lidu c¢6 s6 quan sat thoi gian khac nhau, noi cach
khac, tirng thoi gian ¢ co sb don vi chéo i khong
nhu nhau. Tong s6 quan sat cua dit liéu bang do
do khac NxT.

2

I1. Uu diém dir liéu bang
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khong d6ng nhat voi nhau.

= Dir liéu bang cung cip dit liéu cua nhiéu don
vi chéo theo thoi gian, nén cling chtra nhiing
dic diém khong dong nhat giita chiing. Dir liéu
bang cho phép giai thich sy khac biét hay su
khong dong nhit (heterogeneity) ciia cac don
vi chéo. Cac don vi chéo khac nhau thuong

2
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Uu diém dir liéu bang (tt)

= Cung cép sd luong quan sét 16mn.

* Lam giam bdot hién tuong da cong
tuyén thudng gip trong cac md hinh dir
liéu chudi thoi gian nhiéu bién giai
thich

Uu diém dir liéu bang (tt)
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= Su két hop cua dit liéu chudi thoi gian
va dir li¢u chéo, dir li€u bang cho phép
vua phan tich dugc tinh dong theo thoi
gian vura phan tich dugc su khac nhau
gitta cac don vi chéo nho thanh phan
chéo trong dir li¢u
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Uu diém dir liéu bang (tt)

= Cac moO hinh dir liéu bang cho phép
xay dung va kiém dinh nhiing mé hinh
hanh vi phuc tap hon so véi dir ligu
chéo hay dir liéu chudi thoi gian thuan
tdy, nhu mo hinh hiéu qua vé mat k§
thuat

Uu diém dir liéu bang (tt)
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= Nhitng thién léch do téng hop sb liéu
(data aggregation) vé cac cong ty hodc
cac ca nhan s€¢ giam di trong dir li¢u
bang. Do do6 dir li¢u bang s€ tao ra nhirng
bién chinh xac hon so véi s6 liéu thu thap
va do luong ¢ giac do vi mo.
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II1. Mo hinh OLS Pooled Panel

Mo hinh vbn dau tu Grunfeld c6 dang:
Yi =By + BoXoi + BsXai T uy,

Trong do Y la tong dau tu thuc (I);

X, 1a gia tri thuc cong ty (CAP);

X5 1a gia tri tai san thue (PL).

Gia thuyét 1: B,, B,, va B, 1a khong doi
theo don vi chéo va theo thoi gian

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha - B

= Néu gia dinh rang f3,, 3, va f3; 1a khong doi theo thoi
gian va don vi chéo, tirc 1a gilta cac cong ty khong co
su khac biét vé cach thuc quan 1y, triét 1y quan 1y,
(....va nhidu yéu té khac khong thé quan sat duogc), va
u,, dai di¢n cho tat ca su khac biét theo thoi gian va
tung cong ty, khi do phuong phap udc lugng binh
phuong bé nhat dir liéu gop (pooled OLS) s& cho wdc
luong hi¢u qua.

2

— =\
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Gia thuyét 1: B,, B,, va B, 1a khong doi
theo don vi chéo va theo thoi gian

leewI Proc| Object] \Frmt[ Namel Freeze] [ Esbmatel Fortmstl Stats l Resms]

Dependent Variable: Y

Method: Panel Least Squares

Sample: 1935 1954

Periods included: 20

Cross-seclions included: 4

Total panel {balanced) abservations: 80

Spuriou

R2>DW

S

Variable Coeflicient Std. Error t-Satistic Prob.

c -63.30414  29.61420 -2137628 0.0357 s
X2 0.110096 0.013730 8018809 0.0000 re reSSlOn
X3 0.303393 0.049296 5.154553 0.0000

R-squared 0756528 Mean dependentvar 2909154

Adjusted R-squared 0750204 S.D. dependentvar 234.8528

S.E. of regression 1423682 Akaike info criterion 1279149

Sum squared resid 1560690. Schwarz criterion 1286081

Log likelihood -508.6596 Hannan-Quinn criter. 12.82730

F-statistic 119.6292  Durbin-Watson stat 0.355645

Prob{F-statistic) 0.000000

2

Gia thuyét 2: B, khac nhau theo cac don vi chéo va
khong doi theo thoi gian; B,, va f; khong doi theo
don vi chéo va thoi gian
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Y = oy + 0,Dy; + 03D3; + 0Dy + B Xoi + B3Xi + uy (6.3)

Trong d6 Ds;, Dy, Dy; 1a cac bién gia ¢ qui uGc nhan gia tri nhu
sau:

- Dy =1 néu quan sat thudc vé GM, 0 néu nguoc lai (khong thude
GM).

-Dy =1 néu quan sat thudc vé US, 0 néu nguoc lai (khong thude
US).

-D, =1 néu quan sat thuéc vé& WEST, 0 néu nguoc lai (khong
thudéc WEST).

2

— =\
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Gia thuyét 2: B, khac nhau theo cac don vi chéo
va khong do6i theo thoi gian; B,, va B; khong doi
theo don vi chéo va thoi gian (tt)

B, thay dbi qua cac cong ty, nhung d6i
v6i mdi cong ty S, khong doi theo thoi
gian, tirc ¢o tac dong ¢d dinh theo thoi
gian (fixed effects). f, f; khong do6i
theo cong ty cling nhu thoi gian.

2

Gia thuyét 2: B, khac nhau theo cic don vi chéo
va khong doi theo thoi gian; B,, va B; khong doi
theo don vi chéo va thoi gian (tt)

V/\
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[ View| Proc| object| [ print | Name | Freeze | | Estimate | Forecast | stats | Resids|

Dependent Variable: Y

Method: Panel Least Squares

Sample: 1935 1954

Periods included: 20

Cross-seclions included: 4

Total panel (balanced) observations: 80

Variable Caeflicient Std. Error +-Statistic Prab.

C -2457924 3581112 -6.863577 0.0000

x2 0.107948 0.017509 6.165319 0.0000

X3 0346162 0026664 1298212 0.0000

D2 1615722 46.45639 3477932 0.0008

D3 3396328 2398633 14.15943 0.0000

D4 186.5666 31.50681 5.021468 0.0000
R-squared 0.934563  MWean dependent var 290.9154
Adjusted R-squared 0930141 SD. dependentvar 2848528
SE ofregression 7528890 Akaike info criterion 1155258
Sum squared resid 419462.9  Schwarz criterion 1173123
Log likelihood -456.1032 Hannan-Quinn criter 1162421
F-statistic 211.3706  Durbin-Watson stat 0.925636
Prob(F-statistic) 0.000000
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Gia thuyét 3: B, khac nhau theo cic don vi chéo va thoi

gian; B,, va B, khong ddi theo thoi gian va don vi chéo

Y=oy t o,Dgyy; + 03Dy + 0y Dyypsr; +
Ao+ A Dsys + ...+ AigDss + B Xy + B3 X
T uy

2

Gia thuyét 4: B,, B,, va B; khac nhau theo cic don
vi chéo nhung khong thay déi theo thoi gian

V/\
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Y = oy + oDy + 03Dy + 0Dy + By Xy
t BXai T vi(DaXo) t va(DyXs) +
V3(D3iXoi) T 14(D3iX5) + vs(DyiXo) +
Vo(DaiXsi) + 1y

2

— =\
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IV. Van dé bién bi bé sét

Y = BX + oy gy

Trong d6, Y,, X, co thé quan sat dugc, o; + u;
khong thé quan sat duoc; o; 1a hing s6 khac nhau
theo cac don vi chéo dai dién cho tac dong ctia bién
khong quan sat dugc; u;, bién thién theo thoi gian va
theo don vi chéo va khong co6 hién tugng tuong
quan chudi.

Van deé bién bi bé sot (tt)
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Y = BX + oy +ouy

Moi quan hé gilra X, va Y, dugc phan anh qua
hé s6 udc lugng S. Tuy nhién, do c6 «, 1a hang
sO cua tung don vi chéo, néu udc lugng mo hinh

bang OLS, o, cling s€ xuat hi¢n trong sai s0.

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 2

Van deé bién bi bé sot (tt)

Trong truong hop o, khong tuong quan
vol X,

quan sat dugc trong phan du. Uéc luong

a; chi 1a mot yéu to khong thé

OLS s¢€ khong con hi€u qud, boi vi sai sO
c6 hién tugng tu tuong quan

Van deé bién bi bé sot (tt)
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Trong trudng hop a, twong quan véi X, Hé sd
wdc luong B khi d6 khong con nhit quan va bi
chéch, phuong sai wéc luong var(B) ciing bi
chéch so v6i mé hinh vén cd. Do 0; xuét hién
trong sai s6 s& dan dén van dé nghiém trong, lam
X, tuong quan voi u,, trong udc lugng dir licu
bang, van dé nay duoc goi 1a van d& bién bi bo

sot.
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M4 hinh tac dong co dinh (FEM)

FEM gia dinh cic hé s hdi qui riéng
phan giéng nhau giita cac don vi chéo,
nhung cac hé sb chin hodi qui duoc phan
biét gitra cac cac don vi chéo.

Yo =05+ By X T BoXo i T ot BrX i T Uy

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 25

M4 hinh tac déng c6 dinh (FEM) (tt)

Cu thé :
Y=o+ BIXI,lt + BZX2,1t .ot BKXk,lt Tuy

Yo =0+ B X 5t BoXoo t oo + BrXip T uy

Y=oyt BIXI,NL + B2X2,Nt ot BKXk,Nt + Uy

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 26

M4 hinh tac dong cd dinh (FEM) (tt)

Tham s6 S, chung cho tat ca cac don vi
chéo phan anh tat ca cac don vi chéo
phan anh cac don vi chéo co tbc do
tang gidng nhau

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 27

M6 hinh tac dong cd dinh (FEM) (tt)

Tham sb a; bao gSm hé sb chin va bién bi bo sot clia tung
don vi chéo, duoc goi 1a tham sb dic trung cua ddi tuong
(subject-specific parameters), dong thoi ciing dwoc goi 1a
thanh phan tac dong cb dinh (fixed effect). Tac dong cb
dinh ¢ day c6 nghia rang o; khong thay ddi theo thoi gian.
Su xuat hién cua «; gitip phan anh sy khong dong nhat giira
cac don vi chéo do tac dong cua cic bién khong thé quan
sat dugc, nho do, FEM giai quyét duoc van dé bién bi bo
sot.
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M4 hinh tac dong cd dinh (FEM) (tt)

* FEM c¢0 cac gia dinh nhu sau:

o

V/\
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E(u,/X;, o;) = 0 /trung binh bang 0]

var(u X, ,0,) = var(uy) = oﬁ [phweong sai khong doi cho tdt ca
t=1,...7]

cov(uy, ulX;,0p) = 0 véi s [cdc sai $6 ngau nhién khong
twong quan voi nhaul

Vi didu kién cta X, va o, u,, thi doc 1ap va nhét quan. Do do,

sai s0 ngdu nhién theo phan phdi chuén u, ~ N(0; ¢2,)

2

M4 hinh tac dong c6 dinh (FEM) (tt)

Hy: a; = a, = ... = a, = a: khong ton tai
tac dong dic trung cua timg ddi tuong
H,: co it nhat mot trong cac hé sé chin
a; a,,..., o, s€¢ khac nhau tuy thudc vao
déi tuong

Prob < o : bac bo gia thuyét H,

— =\
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M54 hinh tac dong co dinh (FEM) 1 chiéu

V/\
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[View] Prac] abjeat[ [ Print] Name [ Freeze | [Estimate | Forecast  stats  Resids]

Dependent Variable: Y

Method: Panel Least Squares

Sample: 1935 1954

Periods included: 20

Cross-seclions included: 4

Total panel (balanced) abservations: 80 -

U
Variable Coefficient Std. Emor t-Statistic Prob.

c -73.84947 37.52291  -1.968117 0.0528
X2 0107948 0017509 6165319  0.0000
X3 0346162 0.026664 1298212 00000

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0934563 Mean dependentvar 2909154
Adjusted R-squared 0930141 8D dependentvar 2848528
SE ofregression 7628890 Akaike info criterion 11.56268
Sum squared resid 4194629 Schwarz criterion 1173123
Log likelihood -456.1032 Hannan-Quinn criter. 11.62421
F-statistic 211.3706  Durbin-Watson stat 0.925636
Prob(F-statistic) 0.000000

M6 hinh tic dong cd dinh (FEM) 2 chiéu (tt)

[View]proc] objeat] [print [Name [Freeze [ [estimate [ Forecast stats [resids

Dependent Variable: Y
Wethod: Panel Least Squares

Sample: 1935 1954

Periods included: 20

Cross-sections included: 4

Total panel (balanced) observations: 80

Variable Coefficient  Std.Eror  t-Stafistic  Prob.

c -128.0277 58.86415 -2.191957 0.0326
X2 0.129307 0027424 4715156 0.0000
X3 0.367249 0.041659 8.815577 0.0000

Effects Specification

Cross-section fixed (dummy variables)
Period fixed (dummy variables)

R-squared 0948925 Mean dependent var 2909154
Adjusted R-squared 0.926638 S.D. dependentvar 284.8528
SE. ofregression 7715380 Akaike info criterion 11.77979
Sum squared resid 327399.0 Schwarz criterion 1252417
Log likelihood -4461914 Hannan-Quinn criter. 1207823
F-statistic 4257690 Durbin-Watson stat 0.891196
Prob(F-statistic) 0.000000
=\ __ 2
. . . . . . g —
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M4 hinh tic dong cd dinh (FEM) 2 chiéu (tt)

Kiém dinh tén tai sw khong dong nhit giira cic ddi twong va

thoi gian

[View] Prucl Dhjed.] [ Pri!\t] Na mel Freezel [ Estimate l Furecast] Stats 1 Resids I

Redundant Fixed Effects Tests
Equation: Untitled [
Test cross-section and period fixed effects

M4 hinh tic dong ngiu nhién (REM)

Effects Test Statistic df Prob.
Cross-section F 64.065522 {3,558) 0.0000
Cross-section Chi-square 120228052 3 0.0000
Period F 0.813095 (19,55) 0.5816
Period Chi-sguare 19.823654 19 0.4053
Cross-SectionPeriod F 9417339 (22,55) 0.0000
Cross-Section/Period Chi-sguare 124836293 22 0.0000
=\ p3
. . . . . . g —
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M6 hinh REM dugc trinh bay nhu sau:

Yy = ot BiX i+ BoXos ot BiXi T oy

Vo1 oy = & + vy

Trong do, o 1a hé sb chan chung cua tat ca don vi chéo, o, la
sai sb phirc hop (composite error term or error components),
g; trong thanh phan ctia o, phan anh tac dong dic trung cia
ting don vi chéo va dwoc goi 1a thanh phan tac dong ngiu
nhién (random effect); v, 1a hang nhiéu khong twong quan 1an
nhau giita cac ddi trong (con goi la twong quan chéo, cross-

2

correlation) va khong tuong quan chudi trong cing dbi twong.
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M5 hinh tac dong ngiu nhién (REM) (tt)

REM c6 thé xac dinh dugc:

= Cac hé s6 chin khac nhau cho timg don vi chéo;

= Tac dong chung (khong thay d6i theo don vi chéo)
ctia cc bién giai thich.

* ¢ do ludong do 1éch ngdu nhién (random deviation)
gilia hé s6 chan cua mdi dbi tugng va hé s6 chan

chung a.

2

M5 hinh tac dong ngiu nhién (REM) (tt)

V/\
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Tuy nhién, céc h¢ s6 chan cua tung don vi chéo
duogc phat sinh tu: (i) mot hé s6 chan chung a
khong d6i theo dbi twong va thoi gian; (ii) va mot
bién ngau nhién ¢; (khong twong quan véi X 1a
mot thanh phan cua sai sd thay doi theo d6i
tugng nhung khong d6i theo thoi gian (chinh vi
vy mé hinh con duoc 13 mé hinh céc thanh phan
sai s6)

2

— =\
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M5 hinh tac dong ngiu nhién (REM) (tt) M5 hinh tac dong ngiu nhién (REM) (tt)

= REM c6 cac gia dinh nhu sau:
o E(o,) = 0 [trung binh bing 0] = REM c6 cac gia dinh nhu sau:

o var(wy) = 04 + 0% [phuong sai khong doi] o cov(g;, X;,) = 0 [cdc phan du ¢, thanh phdn tac dong

o cov(wy, ) = 02 VOi t#s [cac sai sO ngau nhién trong ciing ngiu nhién ciia tmg don vi chéo khong twong quan véi
mot don vi chéo i & cac don vi thoi gian twong quan véi nhau] cac bién X’s]. Luu ¥, day 1a gia dinh khac voi FEM.

o cov(wy, ;) =0 Vi i# [cdc sai s0 ngau nhién cta cac don vi o cov(Xi o V) = 0, cov(V;, Xy;) = [v, khong tuong quan

chéo khac nhau theo thoi gian khac nhau khong twong quan véi cac bién X’s]

véi nhau]
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M4 hinh tac dong REM 1 chiéu (tt) M4 hinh tac dong REM 2 chiéu (tt)

[wiew[ Proc] obiect] [print [Mame | Frecze [ estimate  Forecast] stats [ Resids

[ View] proc| object] [ Print [ Hame | Frecze] | Estimate | Forecast stats [ Resids]

Dependent Variable: Y
Method: Panel EGLS (Cross-section random effects) — Dependent Variable: Y ——
Sample: 1935 1954 Wethod: Panel EGLS (Two-way random eflects)

Periods included: 20 Sample: 1935 1954

Cross-sections included: 4 Periods included: 20

Total panel (balanced) observations: 0

Swamy and Arora esfimator of component variances

Cross-sections included: 4
Total panel (balanced) obsenations: 80
Swamy and Arora estimator of componentvariances

Variable Coeficient  Std Emor  tStatisic  Prob rv— CooMdNl  SACEE SmE  ma
c 7303531 8423769 -0.867015  0.3886
e 7299761 8231654 -0.886792  0.3780
x2 0107655 0016875 6379722 0.0000 A SioTe .ioiiun Wavis0d  ©iouo
a 0345710 0026636 1297896 0.0000 X3 0345687 0026565 1301274  0.0000
Effects Specification Effects Specification
SD. Rho SD. Rho
Cross-section random 1521562 0.8033 Cross-section random 1524115 0.7954
Idiosyncratic random 7528890  0.1967 Period random 0.000000  0.0000

Idigsyncratic random 7715380 02046

Weighted Statistics
Weighted Statistics

R-squared 0.804962  Mean dependent var 3199227
Adjusted R-squared 0799895 S.D. dependentvar 167.7316 R-squared 0.804871  Nean dependent var 3278472
SE ofregression 7503139 Sum squared resid 4334876 Adusted Rsquared 0799803 S.D. dependentvar 167.8288
s b e PR SE. of regression 75.09221  Sum squared resid 4341907
F-statistic 158.8055 Durbin-Watson stat 0.902045
Prob{F-statistic) 0.000000 i Dot
Uneighted Siatalis Unweighted Statistics

Resquarad 073715, Mean dependemd var 230 9551 R-squared 0753722 Wean dependent var 2009154
Sum squared resid 1578678, Durbin-Watson stat 0349704

Sum squared resid 1578718. Durbin-Watson stat 0.349708
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Kiém dinh Hausman test

Gia thuyét H,: cov(s;, X 70

Gia thuy€t Hy: Brem = Brem

Kiém dinh Hausman test

(E) Equation: UNTITLED Warkfile: PANEL_GRUNFELD:Panel\

=]

4

Actual Fitted Residual
Gradients and Derivatives
ARMA Structure

Covariance Matrix

Coefficient Diagnostics
Fixed/Random Effects Testing
Residual Diagnostics

tvariances

Std. Emor

t-Statistic

[view][eroc] opject| [print[name | Freeze [estimate | Forecast| stats esias

Prob.

82 31A54.

-0 RRATA?

nazan

.o A Representations
Gia thuyet Hy,: cov(g;, X;,) =0 et Ot et R
v lt’ Fixed/Random Effects m

Redundant Fixed Effects - Likelihood Ratio

Correlated Random Effects - Hausman Test
21

cation
Label sD. Rho
Gia thuyét Hy: Bepy # B
. Cross-section random 1521115 0.7954
y 1' FEM REM Period random 0.000000 0.0000
Idiosyncratic random 77.15380 0.2046
r Weighted Statistics
Prob < a :gia thuy¢et H, bi bac bd
rO a . gla uye 0 1 ac 0 R-squared 0.804871 Mean dependentvar 3278472
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Thank you
for listening!
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