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e Xze Jx ™
Wide Form : IDE {0 |o|EE HE=E
Long Form : ID2} QO|EE HEL| HE=2
Matching(Merging), Aggregation, Appending, Ordering

Describing Panel Data

— (1) Describe patterns of panel data : Stata(xtdes)

xtdes
pid: 10002251, 10004491, .y 1.347e+08 n = le082
wave: Ly 2y wotbep J3 = 13
Delta(wave) = 1; (13-1)+1 = 13
(pid*wave uniguely identifies each observation)
Distribution of T i: min 5% 25% 50% 15% 95% max
1] 1 2 13 3 13
Freqg Percent Cum | Pattern
,,,,,,,,,,,,,,,,,,,,,,,,,,, e i
4648 28.90 28.90 | 1 111111311
997 6.20 S5 || dpspiaagencg. ) 40
cde 4.02 39.12 | § G [
376 2.34 41.46 | ciiiiiienann 1
342 2.a3 2358 | IlTw wwes s s
327 2.03 45.62 | 1111 ot
261 1.62 AR |« wvesis avmsas wv 11
254 1.58 8.82 | .l....cienonn.
251 1..:56 S0B8 | veesms owes g 111
7980 49.62 100.00 | (other patterns)
,,,,,,,,,,,,,,,,,,,,,,,,,,, e
16082 100.00 | ):9.9.9.9.9.0.9.9.9.9.0.9.4
— (2) Between—and within—group variation
Grand Ind. Within Between Total
pid Wage mean Mean dev dev dev
10028005 9.302 9.841 10.948 -1.646 1.107 =0.539
10028005 10.444 9.841 10.948 -0.504 1.107 603
10028005 3 13.88 9.841 10.948 2 835 1.107 4.042
10028005 4 4= 573 9.841 10.948 —6.375 1.107 -5.268
10028005 5 1.3.7769 9.841 10.948 2.82 1. 1.0% 3.928
10028005 13 12.914 9.841 10.948 1.966 1.1067 3.073
10060111 1 13.046 9.841 12.953 0.094 3.112 3.205
10060111 12.923 9.841 1.2.953 -0.030 3. L2 3. 081
10060111 3 13.453 9.841 12.:953 0.500 3.112 3.612
10060111 4 13.505 9.841 12.953 0.553 3.112 3.664
10060111 5 12.418 9.841 12.953 —0,,535 3. 112 2877




— (3) Transitions

. xttrans dlevec, freq
have you |
ever taken | have you ever taken cannabis
cannabis | Yes No DK DWTA | Total
,,,,,,,,,,, . - -
Yes | 728 111 0 | 840
| 86.67 0.00 0. 12 (] 100.00
,,,,,,,,,,, e e oy ) OO s s ann o e i e s
No | 251 2,189 G T ] 2,453
| rai23 89.24 0.24 0.29 1 100.00
,,,,,,,,,,, T . Rt | RN [ 1 HOS LSS .. W W
DK | 2 9 1 | 13
| 15:..386 69.23 7.69 1.69 | 100.00
,,,,,,,,,,, e L e A P PSSR S S Sl SN O R Ve S G
DWTA | 9 5 1 15
| 60.00 33.33 0.00 BBl 100.00
,,,,,,,,,,, S SUSS .. (R,
Total | 990 2,314 7 19 3321
| 29832 69.68 024 0..30 | 100.00
* 13% of people who'd used cannabis before 2003 say they've never used before 2004!!

— (4) Age and cohort.

Nominal earnings
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20 30 40 50 60 70
age

——— 1941-45 ——— 1946-50 —e—— 1951-55
——— 1956-60 ——— 1961-65 —e—— 1966-70
—— 1971-75 1976-80 —=—— 1981-85
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— Modelling Approaches

— 1. 2+2to| A|ZF 7|ZHtime period)oll CHEF SEF Elghol| s AM =

— Between—group regression

— The Structural Equations(SEM) approach — 2+Zte| 7[ZtHof|

CHal sk 7Hel =2l (equation)

— 2. 2tztel Jfel(individual)oll CHeh STk &gl tisi M=

— Within—group regression

— 7Hele| o]|&!M(heterogeneity) & 0|28 S& 23 (Dynamic models)

— Latent growth curve analysis
— Trajectory Analysis

- 3. JHQITt AlZke| HISS B selst £ 2= ZENel BHEALE

- 23 28 Latent growth cyurves
- AtE[ e, Ale2|sh HE st M 2ol ALZE X2 AE S| M =
AEE[X] 2=,
— ab=et A=7F ™ Jielof 2X #HESHH HES J7HE
- ZE JHelo| &2 AFTE JRRict JHYSHA| fecte EEE
~

o
- BAMYO] HOX|H{ 2MHEIX| 2 S& 2 E T ol

LS - o 1

— 2ted 2 ¢ SEM(Structural Equation modeling)
- B2 20lolM ALBEL ME CHE S0{E ALZR0AM Xto|7}
- Bl HEgAMol =& JIRctes EHo| UZ.(oE =H
Exet o= 3l At 2E (20 22X £3)
- A 25Tt AlZE AX EXSt=X[of tiet o2& siZo|
— d7HtHlong) otF Sd& et Ti'E(unbalanced panels)dlM= ARS
22
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- & gty o Multi-Level Models

- HtMol mjd X2 E Multiple Dimension(ol. 7k 2 ZH2l)of

— Pooled regression

- &Y o YBS OlRE MBHS, 0

O T =

JHloll thetA
- m2tM o] EE 2 Jiele| gutE FAlL
o

0 R

— Pooled regression® HMASHX| 22 =

olo O =S didd
—

AN — — =3

MBsit HRE E
=

— Least—squares dummy variables(LSDV) regression

— ofrfst =g il rmb AZHE time tofl CH3H 1
— ‘within—group' H&t2 E3alf 2tzte| ti:0]|Af

— Hol#H=soF MAE yol tislf d¥EesE

— Between—group regression

Within- & between-group relationships:

correlated individual effects
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In this example, individual effects are negatively correlated
with X, so B-G & W-G relationships differ

— 'Random effects' GLS & ML estimation
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- Hausman test
— "Uncorrelated effects"& ZAXSH7| ¢ &t YA

Hg E(L | ,%) =0
It is important to test H,,. There are various equivalent ways of
doing so, including:
(1) Hausman test: is the difference Bn B(JL.S large?

~

(2) Between-within comparison: is By - |3 5 large?
(3) Mundlak approach: estimate the model
,},n‘ B 0(0 i Zf(l ;5 X;‘rl} +if7 T T]z' T gz‘r

by GLS and test Hy: y = 0.

— Endogeneity : a serious issue
- g3 22 BRe YyMs JHE » 3

Ojo

Earnings || Education Earnings

A

Unobserved 1
ability ehure
(a) unobserved common (b) 2-way causation

factor

- HAUHES &EF Atdl
Ny =

—

Yit = a, Educ;, + o, Female, + 5, Age,, + By Tenure,, +u; + €,

[=

—

e

- Two-way causation : Z2H7|2t2 =2 &51
Tenure model ©  Tenure ;; =yy; + vy
— Unobserved common factors : W2 u,(=3)z 2+

Educ; = du; + other vars



- WMol ZR0| ol chael wHe M8

Strategy for dealing with endogeneity
Type of endogeneity Consequences Method
2-way causation Cov(x,m) =0 Within-group IV
(e.g. tenure — wage & wage — tenure) | Cov(y,g) #0 (w-g to eliminate 11, and IV
to deal with covariance
with &)
Common unobserved factor which Cov(xy,u) 0 Within-group regression
persists over time Cov(y,8 =0 (eliminates 11;) and
(e.g. ability — wage, ability — Hausman-Taylor to
education & education — wage) estimate coefficients of z,
Common unobserved factor which Cov(x,m) =0 Randomv-effects IV, using as
does not persist over time Cov{,8) =0 Vs variables which are
(e.g. unobserved plant closure— wage correlated with risk of job
& job change — tenure) loss but not wages; no need
to use within-group, since #;
isn't correlated with A
None Cov(x,m) =0 GLS random effects
Cov(x,e) =0 regression

— The Instrumental variables principle
Mol Hot S|HEM P YHOM= AU 2Xtste| ZEAHO|

"0"0| ot o{ yofl cHEt x2| OLS(ordinary least square) = Z2t7t

Validity: cov(q;, &) =
(

Z (qf - 5)(}’; - y)

i=1

PACEL)EEE)

~ _ samplecov(q,y) _

B

- sample cov(qg, x)
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— Binary

oy TH 2 HY olg

models

- L= 22 ol2d 2¥E I

.YI':

(0,0,0,0,1,1,1,0,1, 1) is a monthly panel observation

* 0 indicates unemployment, 1 indicates employment

- ol 4% cieu e ME =8 20| E(LPM)

(agts, atx, B+ m)

- o|2{gk ZHFEA = 275t LPMEE2 FHo| 7

T_I_

S} =2 giHe ofdl

H
- oetM B 2" E Jtdsh &

— Latent regression model

— Attrition and sample selection

— Incomplete

Panels= &2t &2 =X E 7H
Hatol HeE
S5 m&o| eHEHOo| obF
“sub—panel’o| 2HHO| otz <lIsl of o|=o| w2t =2
FESHA| 2A =
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Illustration of non-response bias

Non-responders

Spurious apparent relationship between iy and x (§ > 0)

“Unbiased panel”Z} “biased sub—panel”2] “Random Effect”2}
“Fixed Effect” F=™Zte| “Hausman H/id &S S35l o9 Atole]

TAE S 48
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O Introduction

=> Dynamic modeling

21 8ol OF ol=JIt?

— Canadian SSP(self sufficiency project)2| &d&
— ofzted (deadline effect)oll 2|5l dynamics &2H7F &M

Huge conflict between short-term and long-
term impacts on employment

=
=N
|

=
S
L

Control Group

Program Group

Fraction on IA

—— Difference

e
o
.

2
o

0.2l s

0 6 12 18 24 30 36 42 48

Months Since Random Assignment

Sonrce: Card & Hyslop tig. 1

54 60 66

_12_

ZAF D1l THY OIOIH= OS9 S JHAl 280N = = US
- AZF Tl o] Rtze| 25(HtE FHEL)
- St Xtg= =80l otd
- 55 2UF AZEe S Eq w2l Hzo| M
— T8t229| Z4o|E 7IX&= n7le B2
- Jelel Xiz= sEMoez F&EH, U2 SAHCZE sE
- T7F 22 2= 712l Of 7Hele] AlAYE M2 JIs5HA] &S
- JIEHFUA A4dHEH HE2 O32 S JHA 28l AI=SE
- AEZX| &2 Jlele| guE =HSIHA HISE JiH XI2E 24
=> fixed effect/within—group regression
— 7Helo] AlZte| S&Eo w2 Aol HIIE ™ol 7HHAM wA
= ZoZ2Me| AlZte] SES E4



O Dynamic linear models

Dynamic regression: models implying long-term

adjustment

Example of an AR(1) process with explanatory covariates:

Ve = PYut By + s,

Distributed lag form:

Ve =

[ initial condition |

[MA(+1)inx ]

1< p<1

iy ¥ Blagtpx, + « +pHx 1+ (5 + pstos +pHlg]

[MA(t-1) in &]

O What happens if you ignore dynamics?

- HEHS 2AIS 2 AH DAL F=Hgtl Biasdt
MEZ FAlgt 2o M2l Simulation® of A

— u

—

M2
o =

+  Example:

Simulated example of dynamic misspecification

a “true” wage model

In(wage);; = 0.4+ 0.5 In(wage),,; + 0.02 age;, + 11, + &,
1, ~N(0,0.22); &, ~N(0,0.3%); age,, ~ uniform(20,55); n=1000; T = 10
* True long-run age-earnings impact is 7 / (1- f)

+ Random-effects regression of li(wage), on age;; gives downward bias:

Random-effects GLS regression Number of obs = 10000

Group variable: id Number of groups = 1000

R-sq: within = 0.5295 Obs per group: min = 10

between = 0.6753 avg = 10.0

overall = 0.0382 max = 10

Wald chi2 (1) = 23..22

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

lnw Coef std. Err. z P>|z [95% Conf. Interval]

age .0015789 4.82 0.000 .0045137 .0107029

_cons | .06888 42.37 0.000 2.783108 30653113
sigma_u .23807547
sigma_e . 86466913

rho 07046827 (fraction of variance due to u i)

O Dynamic panel data regression models

- JIE2

D=2

o T

£ 95

2= ZE=E Mot

dynamics

— Arellano—bond gmm(1991)

— Anderson—hsaio

E%(.D:IQ_I ==X A

TOo =2

o JIES 2ES0| HUFEE=

Model Estimated coefficient
FE regression 0.226 (0.007)
Pooled OLS 0.827 (0.008)

RE regression

0.667 (0.005)

Anderson-Hsiao

0.136 (0.028)

Arellano-Bond

0.132 (0.021)

2K O

SO = A

O 3 2HO| NN 21
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