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I. STATAOIA mHEC|OIE 7=

Panel data: repeated measurements at different time points on the same subject (Cross-sectional
time series data)

Longitudinal data (F9dlolEl): 22 subjectell thaj Al Alztel] wa} wrEz oz #H3 o

olEjo]t}. == health Y} biologydl A &= Fdolth

Multilevel data: 3} @l #Z=A7F A9 @) nested Ho] Y& F+x2 HolE ot}
giddiolEy FdolE A HEHE dolE e dFoln)

L ddeolg £ -

i)

D #3478 &4

More observations : Pooling of cross-sectional and time-series data

More degree of freedom : stems from more observations

Reducted multicollinearity

==> FA 29 a&A(efficiency)E =o|A o} matA FoAo] =otd 7heAdol B

2) g A 4ol 7

Wider range of problems : dynamics of change (=%5Al&oll Aol AA-AHAY ZA)
Causality discussion : Time structure facilitates discussion

==> Zdolut 74-¢] 5oyt policy changesell i3 A2& 7HdS A48t test & < 3l

3 oy &4

spduloly 5ol Azt vl o] Bol =0

el A wHU7hE attrition®] #AI7F A gt

g IF 3 ABBATE EAT F Aok (BE St Y] ES 2RSS A9

2. W ddoly el

D gddlely 7% 34
CYPS dlolele] A9 253w 18hd, 258w 4313, 3w 18hd 9 37) Z 3 E(cohort) &
3R AT Wi 4 ZFE HE p=2300 I 7=32 FHduolg Tz} At




¥ 1. CYPS HIO|E =

AZE ZAPAE FE F WE
19 E (2010) 23427 7627
ES R
_ 2 E (2011) 22647 7097
18
32 (2012) 22007 74870
1274 = (2010) 23789 77270
=3 w
. 22 d % (2011) 22647 55770
48hd
3 E (2012) 22194 66171
129 E (2010) 24519 8437
ot
_ 22hd % (2011) 22804 7170
15hd
32 E (2012) 22599 79570
Objective: $3m 18hd ~ 38hd §¢b 2Ad F3H8 tfs] £4317] AsidE st
7o ATEARSE EPste] ol ST
[1EtA]] stw lifM IS ES] I ZA}HlOlEMW T2 date WU, AH¥ES,
FAEAAHST 283 7HEAY AeTes g1l i A2 AAg ==> 3719 dlo]
H 3ol A Hth

[22tA]] 1A dlolEfoll A HE=A] 4 idi gt AAANAER) tig W47 &A 6 ok
gt} & group 59} time M5 7 dlolE 7 £gs|oF gt

[3tAI] 371e dlolElE stz appenddtth Fosfof & HE& Z; dloJEHA #&
contentsy] WE 2L WS o] E(variable name)g 7} 3L 9ojof Fit}

[agtAl] 32A &Y F SR wlol8 SHidet time Mol thajA] sortsh Statadh Al
SAEH 2T F Sle AdHolHE dA4ET

— 9| X2 95t Stata coding EY HRXIZ} =M sHof 5= BEo|Ct,
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2, st 1

19

H ~ 33td m'2ololE of

cohort id idi wave sclid regioni region2 sgrade gender
1 msi 14201 714201 1 234 10 1009 1 1
2 ms1 14201 714201 2 234 10 1009 2 1
3 msi 14201 714201 3 234 10 1009 3 1
4 msil 14203 714203 1 234 10 1009 2l 0
5 msi 14203 714203 2 234 10 1009 2 0
6 ms1 14203 714203 3 .
7 ms1l 14204 714204 1 234 10 1009 1 b |
8 msi 14204 714204 2 234 10 1009 2 1
9 ms1 14204 714204 3 234 10 1009 3 1
10 msl 14205 714205 1 234 10 1009 1 0
abl msi 14205 714205 2 234 10 1009 2 0
12 ms1 14205 714205 3 .
il msi 14206 714206 1 234 10 1009 al 1
14 msi 14206 714206 2 234 10 1009 2 : B
15 msi 14206 714206 3 234 10 1009 3 |
16 msi 14207 714207 5 | 234 10 1009 1 A
17 msil 14207 714207 2 234 10 1009 2 1
18 msi 14207 714207 = | 234 10 1009 3 1

2) CYPS s ddely 7= A &AA

1)

2)

5)

6)

FARNANAG 15A e ATAENAE Y volHE Adste] AdvolHR FEE Al
SEEICERE DY
FANAA 458
BHEofof B

B
raw datadle B WSl AN giREe] AT
+ o] Q 4=

FAEE 2L HolHE o|§sel AR ATE @ dvhrt AQdolEE

oM AF AbgetE WEEo AdA Yda
A= 500] 7] mlgkelth, A Aol Dad WeEuks Adg ol sk Y-S thAl gof 3o}
EAR A7zt dddoly A4S 98 programming codeE e AFA7F AHEE7]) o H e A

7F g

raw data® ol§3e] ALUOINE WEALAGE /& WFoIFS ATAT A whRE A9

A He A7t gk
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@] 4 dE dolHE AAFA dddelHE e A dolH Aol dad Zlo] ofY
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3) smart_cyps &< o83 Fduoly +5

AL A AT R

< ol &std CYPS HolEE 47 HduolEz A

12l 1, smart_cyps LHEtE screen shot

[E] smart_cyps: construct CYPS panel data - . L C=0

-
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[E] smart_cyps: construct CYPS panel data =l
st IIJEA | SHIAE/ME (= 1S | Options
uEH
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[E] smart_cyps: construct CYPS panel data
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1) dialog boxel §1= W4E F71etax & o) AFA7}) smart_cyps #H FPFLE A= 4 &
7bsstth. & dialog box®l FAEFE AR oAk 7hs et

2) AR AFEA o] utg} o] Fd W) dialog boxol EFEHA XS 4 Avh. = smart_cyps
259 topic-specific MEETE #H AFA A & AEste 440 WEyEe] X3HA @ A
ojt}.

3) A+2¢] data management 5&& AdAZ JFsA o] gl

Il. EColE = A J[=ZSAY

1. wide/long type panel

long-type panel

cohort id wave height weight
2§ msi 14201 1 .
2 msi 14201 2 168 73
3 msi 14201 3 172 64
4 msi 14203 a E
5 msi 14203 2 161 65
6 msi 14203 3
7 msi 14204 &
3 msi 14204 2 172 2]
2 msi 14204 3 176 2]
10 msi 14205 1
abl msi 14205 2 162 60
12 msi 14205 E
13 msi 14206 6 £ =
14 msi 14206 2 179 84
15 msi 14206 3 181 96




wide-type panel

id height1i height2
2 14203 161
£ 14204 172
4 142085 162
5 14206 179
6 14207 163
7 14208 178
8 14209 173
= 14210 161l
10 14211 175
11 14212 148
1z 14213 168
13 14214 160

height3
172

181
166
180

162
178
153
173
161

2. short panel and long panel

short I{d: many subjects (students or households) and short time periods

T is fixed and n—0o0

long Iy : 7—>oc0 and n is small

dynamic model A7 o] 7}53}t}.
- 9d OF WA expge] A3 7ol Atk
- 3d 2F &3 group effec)E ZFHVZE AZE & AT (

1HET 5F)




3. d@HEH} =4

e

balanced panel: 2+ 19 Holg X &7|7to] AR FIsIH.

stats_code yeEar pop ares
. E 1970 134941 LBF1E91
2 1 1871 .E1845E2 .B71691
E) " | 1872 .4241557 871891
4 1 1573 2648021 .B71E91
5 2 1970 432207 L4611429
3 2 1971 L 0FIDEIA | .4611429
7 2 1972 ,E0A1462 .4511429
3 H 1873 L S47PAZE .4511429
unbalanced panel: 2 19 Holg X &E7|7te] AE T EY.
state_code year pop area
L 1070 .1360841  .871601
z 1 1971 LF1B4582  LB71691
3 L 1072 4241557 871601
4 1 1973 . 2648021 LBT1691
5 2 1970 6432207 4611429
B 2 1971 LOBlORIE .d6l1429
7 ] 1970 .557E0L7 | 4216726
g 3 1971 .5552388 4216726
] 3 1972 .5218247 4216728
10 3 1073 2760154 4316728

4. 99 2 7|2FAZF ALt

1) xtdes : #delo]¥ description

tsset id wave

panel variable: id (unbalanced)
time variable: wave, 1 to 3, but with gaps
delta: 1 unit
xtdes
id: 14201, 14203, ..., 167042 n-= 2351
wave: 1, 2, ..., 3 T = 3
Delta(wave) = 1 unit
Span(wave) = 3 periods
(id*wave uniquely identifies each observation)
Distribution of T_i: min 5% 25% 50% 75% 95%
1 2 3 3 3 3
Freq. Percent Cum. Pattern
2226 94.68 94.68 143
50 2:13 96.81 11.
42 1..79 98.60 A,
33 1.40 100.00 1.1
2351 100.00 XXX

[14]

- 10 -




2) 7 xEA %

. Xtsum height weight gpa avg

Variable Mean  Std. Dev. Min Max Observations

height overall 164.7108  7.823539 110 190.4 N = 4528
between 7.550862 125 188.7 n = 2308
within 2.043132 137.2108 192.2108 T-bar = 1.96187

weight  overall 55.3088 10.7381 30 120 N = 4510
between 10.29707 30.5 100 n = 2303
within 3.017098 20.3088 90.3088 | T-bar = 1.95832

gpa_avg overall 3.081514 1.300807 1 5 N = 4490
between 1.237853 1 5 n= 2306
within .4098745 1.248181 4.914848 T-bar = 1.94709

(S]]

3) xttab

. xttab coedu

Overall Between Within
coedu Freq. Percent Freq. Percent Percent
1 474 10.45 243 10.52 98.56
2 567 12.50 291 12.60 98.80
3 3494 77.05 1788 77.44 99.66
Total 4535 100.00 2322 100.56 99.44
(n = 2309)

[514]

- 11 -




4) xttrans W% o]

. xttrans gpa_math

+s5A
£BHH A 1 2 3 4 5L Total
1 75.07 8.50 10.48 4.96 0.99 I 100.00
2 45.32 14.78 20.20 16.26 3.45 100.00
3 23.64 15.76 27.72 19.57 13.32 100.00
4 13.74 5.92 19.67 36.97 23.70 100.00
5 2.39 1.52 6.94 23.43 65.73 \ 100.00
Total | 36.02 8.33 15.37 18.70 21.57 f 100.00
[e14]
N, S{'ECOlE|E o|E88t S| HEM: HAH FS&HS
1. Holg 74 9 ¥ AW
Saus Folrshaol W 446H B A5
giolgl A Fn 131d ZIES 3dt gddolEHE AMEE AT E 2ad T} 3
ST E NPT
. ts==t idvae

el variade: id (rlelace)
tie variddle: wae, 1t 3, bt with ggs
celta: 1wt

. unbalanced and time gaps

- 12 -




. tab wave

4%4-°£ATA+40 Freq. Percent Cum.
2,351 34.14 34.14
2 2,277 33.06 67.20
2,259 32.80 100.00
Total 6,887 100.00

. xtsum gpa_avg attitude study time3

Variable Mean  Std. Dev. Min Max Observations
gpa_avg overall 3.081125 1.300924 1 5 N = 4491
between 1.237737 1 5 n = 2306
within .4098439  1.247792  4.914459 | T-bar = 1.94753
attitude overall 2.735923 .5176787 1 4 N = 6887
between .433953 1.1 4 n= 2351
within .287237  1.469256  4.069256 | T-bar = 2.92939
study ~3 overall 3.494427  2.248819 0 13.5 N = 6887
between 1.854575 0 11.41667 n= 2351
within 1.305861 -2.144462  10.49443 | T-bar = 2.92939

2. Pooling regression : no error-component model

Pooled OLS &3

GPA;, = o+ B, Attitude,;, + B,Study Time,, +¢;,,

i=1,2,-,,n 2 t=1,2,---, T, (A1)
[eHE] @O F 3 ol 4, 27|43 &4, contemporaneous correlatione A %

g
=0 I%F heterogeneitys 123tA] &=t AW WA d(endogeneity)e] §ith
al

13 -




. reg gpa_avg attitude study time3

Source SS df MS Number of obs = 4491

F( 2, 4488) = 764.65

Model 1931.26537 2 965.632684 Prob > F = 0.0000
Residual 5667.62245 4488 1.26283923 R-squared = 0.2542
Adj R-squared = 0.2538

Total 7598.88781 4490 1.69240263 Root MSE = 1.1238
gpa_avg Coef. Std. Err. e P>t [95% Conf. Interval]
attitude .8439375 .0338619 24.92  0.000 .7775515 .9103235
study time3 .1624756 .0081163 20.02  0.000 .1465636 .1783876
_cons .2290902 .0890899 2.57 0.010 .05443 .4037503

[eA]

g GLS £3

oo dalA wd OF 7 ol B4, A AR a8y 5AE ABAAE A5
A A 9k > 83 FAHF
[EhA] samll n and large TQ! 7St 2 A&t webs HdaFe] 471 B2 45

FHo] oo time gapse] U A A7143E 7187 olfdd. FAs)oF

< e
g BTk Bold s AHETt FolE

1
ok

. xtgls gpa_avg attitude study time3, p(hetero)
matsize too small - should be at least 2306
r(908);

. xtgls gpa_avg attitude study time3, corr(arl)

(note: 121 observations dropped because only 1 obs in group)
matsize too small - should be at least 2185

r(908) ;

_ 14 -




IwY FmE A F e HAHolEE o] &3] ThA] FHT

. xtgls gpa avg attitude study time3, p(hetero)
Cross-sectional time-series FGLS regression

Coefficients: generalized least squares

Panels: heteroskedastic
Correlation: no autocorrelation
Estimated covariances = 159 Number of obs = 304
Estimated autocorrelations = 0 Number of groups = 159
Estimated coefficients = 3 Obs per group: min = 1
avg = 1.91195
max = 2
Wald chi2(2) = 927.86
Prob > chi2 = 0.0000
gpa_avg Coef. Std. Err. z P>|z| [95% Conf. Intervall]
attitude .8774098  .0510964 17.17  0.000 L1772627 .977557
study time3 .1755272  .0085502 20.53  0.000 .1587692 .1922852
_cons .1262547 .1546725 0.82 0.414 -.1768977 .4294072
[eA]
. xtgls gpa_avg attitude study time3, corr(arl) force
(note: 14 cbservations dropped because only 1 obs in group)
Cross-sectional time-series FGLS regression
Coefficients: generalized least squares
Panels: homoskedastic
Correlation: common AR(1) coefficient for all panels (-0.5891)
Estimated covariances = 1 Number of obs = 290
Estimated autocorrelations = 1 Number of groups = 145
Estimated coefficients = 3 Time periods = 2
Wald chi2(2) = 189.12
Prob > chi2 = 0.0000
gpa_avg Coef. Std. Err. 7 P>|z]| [95% Conf. Interval]
attitude 8867394 .139239 6.37 0.000 .6138359 1.159643
study time3 .1926456  .0275754 6.99  0.000 .1385989 2466923
_cons .0294114 .3529826 0.08 0.934 -.6624217 .7212445
[e14]

- 15 -




3. one-way error component models
GPA,, = a+ B, Attitude,, + B,Sudy Time,, + v, +e;, (2] 2)

QA ¢, & 2N expoE FRIYT
u; : time-invariant error term

¢;; time-varying error term

A5 (atu)ol HaaEel et A2 g2t 743t group heterogeneity S 312
o 28y ZE ool daiA B3 Be AR Zoa shgdoh

3

pul

Fixed effects model (2ZS3 2H)

lo
_)'nl_l
odk

b u; : Unobserved Heterogeneitys 1483 & FAdoF & 242 ZhFeit)

F3de| 712 otolc|of
o

Agkt} (LSDV =4): incidental parameter problem

T 1y FA3Y} (within transformation 2%, FD 2&)

o

K
= gy

i pop

zo &
2 2

.

8
=
T

=

L

I
£

I1¥EN 2o HA:
cov(z;p,u;) # 0 (omitted variable bias)@ A 2t= A3 AFAHZFE +& 5 AUtk

I¥sn 3§o| EHH:
Ae¥S F time-invariant 9 FAASFE 4 & 9ok
finite sampled] A& AHF59] &4

- 16 -




Random effects 28 (&#8&1 2¥)
group heterogeneitys 9% latent variableZ £t}

GPA,, = a+ B, Attitude,, + B,5tudy Time,, +u, +e,,

(FFHA %= 259 5A) ;& random component(random variable)2 7+F3Ho}. w

AFEEE BEE GFBUSE BFATG 2Hs0F & BEE o B4 ol

oLS FH&o 2MA: covlu; +epu; +e;_y) =0
Z ox13ke] 14 #7143 (first-order autocorrelation)o] &4 344

oAge] I A714BE TS FOLS $4 = BTFEZE 7MW ML 374

(yit—@i) =a(l—0) +6(mit—0§i) +ui(1—0) -I-(el-t—%i)

RE £yl B

=
=
0 7F8o] A¥EstA &=ohd, inconsistent estimator7} F T,

- COU(LE“, U’i) =

RE 23yel I

- cov(z;pu;) =0 7F80] ARITH, A= &4 glo] &40 FHZEFS
t}. FE9} BERT ©] &83¢l A gFo] Fr}.
- time-invariant Ag W49 FHATE & & Ao

e
tlo
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. xtreg gpa avg attitude study time3, fe

Fixed-effects (within) regression Nurber of dbs = 4492
Group variable: id Nurber of groups = 2307
R-sq: within = 0.0094 CObs per group: min = 1
between = 0.3048 avg = 1.9
overall = 0.2304 max = 2
F(2,2183) = 10.41
rr(u i, Xo) =0.4493 Prab > F = 0.0000
gpa_avg Coef.  Std. Err. & P>|t| [95% Conf. Interval]
attitude .0660062  .0358466 1.84 0.066 -.0042908 .1363032
study time3 .0320882 .008062 3.98  0.000 .0162781 .0478983
_cons 2.79325 .09969 28.02  0.000 2.597753 2.988747
sigra u [ 1.1960393
sigma e .58499737
rho | .80695225  (fraction of variance due to u i)
F test that all u i=0: F(2306, 2183) = 6.24 Prab > F = 0.0000
[e14]
. xtreg gpa_avg attitude study time3, re theta
Random-effects GLS regression Number of obs = 4492
Group variable: id Number of groups = 2307
R-sq: within = 0.0084 Obs per group: min = 1
between = 0.3315 avg = 1.9
overall = 0.2541 max = 2
Wald chi2(2) = 577.19
corr(u i, X) = 0 (assumed) Prob > chi2 = 0.0000
theta
min 5% median 95% max
0.4631  0.4631 0.5897 0.5897  0.5897
gpa_avg Coef. Std. Err. Z P>|z]| [95% Conf. Interval]
attitude .473969  .0301961 15.70  0.000 4147857 .5331522
study time3 .101311  .0069972 14.48  0.000 .0875967 .1150252
_cons 1.439895 .0840116 17.14 0.000 1.275235 1.604554
sigma u .91927694
sigma e .58499737
rho .71176264 (fraction of variance due to u i)

[34]
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Q) rho gtef ofw= FAJATP

Q theta kel oJw=?

RE 28: ML =3g
xtreg lwage gender edu tenure metro, mle

Hausman #3 : J1¥S7} vs. 8EST

. xtreg gpa_avg attitude study_time3, fe
. estimates store FE
. xtreg gpa_avg attitude study_time3, re
. estimates store RE

. hausman FE RE, sigmamore

—— Coefficients —-

| (b) (B) (b-B) sart(diag(V_b-V_B))
| FE RE Difference S.E.
attitude | .0660062 473969 ~.4079627 .0228399
study_time3 | .0320882 101311 -.0692228 .0048525

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(2) = (b-B)"'[(V_b-V_B)*(-1)1(b-B)
= 466.50
Prob>chi2 = 0.0000

[eA]
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