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Statistical Analysis of Longitudinal Data
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Abstract: The paper infroduces the basic ideas of design for longitudinal survey data and its
advantages and shortcomings, and discusses the rationales for collecting longitudinal data from the
statistical perspectives. Longitudinal data are informative because they enable identification of popu-
lation heterogeneity, study of intervening causal mechanisms, study of causal effects, and study of
state transitions. Special considerations in longitudinal settings are addressed, as well as the impor—
tance of hypotheses, illustrated with examples of study designs using longitudinal data. Longitudinal
data are not perfect, because the most serious shortcomings come from the intrinsic variability of hu-
mans and human behaviors. Given such severe limitations, what researchers of social phenomena
can do is to develop better understanding, better conceptualization, and better data analysis, aided
by longitudinal data.
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Figure 1 ~ Blau — Duncan Model of Status Attainment
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Figure 2 Structural Model with Time — varying Covariates on Children’ s Achievement
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RS — A i AN ME R B4 nT LUK e A A HE RS (quasi — experiment) o 3% PR LK
RSO — MR B 53 3, BUAEALETT B 28 T 2 WU A2 3ok B 22, B [ 28 9256 (natural exper-—
iment) o M7 IEIR KU, 1X 0T DU 1 & S 4 iy, SR ATTR IR0 5w » dniz F) 1R AR 45 75 v (in-
strumental variable) , [1] )R] i 55 (regression discontinuity) 1 % 4372 (difference in difference) . X 46
TR A A A AR S, FRATT e M X b sz 56 v SR A A A T T B SE LB BLR AR i SR T
FRATAE G013 2 15 i 8% FH A b A0 38 1 Tk TR Sl 0 1 ER SR 2 o 73X AN A8 ) Sk b (At A
grist Il Krueger, 1999 ; Angrist #l Pischke,2009) , 45 VF 2 ) &0 3 50 48 36 4T (0 WF 98 iy EL 3 Bl i o,
oA R AR AR . 5L b R B IF A 2, RATTAS A 45 SR BT X i A0 0 TR A
THA& .

FATTRRE T LLis 2R BT J7 % (clustering design) W 5T A SR 5¢ 2 ) @ 451 41, [5) B9 XM fifa
HAT 100% A [F] 3L S 59 XU G AT 50% AH R BE R o AT AT LA AT AX — 2 SR 3k A7 % 1~ 2k D] 56
IR FT o 28R, T A IX S R 5 B e . W SRV B, T A 3 AN A7 16 DRI 2R 2501 4 1 1 F

PR ST .
B3 KRERAFERSFALERMIRE (244 d=T-2)

Figure 3  Forward Tree of Treatment at Various Time Points (fromd=T-2)
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Rubin, 1984) o ] 20w A A 5 n LA B 58357 il v DX SR80
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B A SRFTE I B SU s SRR AMALE d =t (=1, -+, T) I B 00 vy =" ml il 90 00 38 (¥
G y; R AR R AR 2 BT IR SR A A R . 4R AR T b Bl
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)i BATHE A FOIRAS A (state transition) [FIWFFT. Fy AT 408 B2 5 280 5 4% 5220 B A
WEAE—ife? S AR e il 24307 (event history analysis) & i FORAAZ 1) —FPEIAR . 4 “AR
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DRASAL e (P RFF 5 75 2 38 B A —— LA [l o e £ G P A T st v B e BT IR A AR e 9
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B2 AT e — B PR AR 2 5 — Tl PR AR DL B A 5 — I ) A%l G e Jam DR A 1 XU 6,
PRy Jef s o3 Hr o

RSN EFE ] LU “Riik” 8™, s YU 7 S e 1) o FRATTE B SR T 19 7 v 2 A s
A3 WA RR 4y 1 18) 40 1 (duration analysis) | JXUES #4574 (hazard rate models) , DA Kz A8 8 / XU 6 4
4 (transition /hazard rate models) o FATT— FORE A FH AR i A2 56 42 1) A5 284 ] 2 b R 2 kg S A58
(rate models) . /] T JLAN 20 1) 2 fiy ¢ (life table) W)@ T2 . M it —Ph g —H A, o JE 0t
FURB AR — R AEZE 770 FRATHE SEAS I XURG F BB 2 TF )18, (H 8 AT RS E 2% F T #F
FURA AL WML A 1 kA o

S v G S R B Dk AT Rl e A L P 4K 1T £ 4 (cross — sectional data with retrospective infor—
mation) G ¢ ([HIAR) 4 (panel data) o HILACH Y

P, =P (T,_IT._,)

BT S A ) 25 A 5 AR U A A 4 8 R SR G A R B A X AN 1T S A I TR X
) j AR AEIIEAR o R4 AR AT 7 S0 0 A I ) (R A 00 A BB AT A ot o HR 48 1 i) A
(R, T LA S 3 ) [A) 7 32 (discrete — time methods) F13% 282 1 18] /5 32: (continuous — time meth—
ods) o ZEFEAT R 75 L HL YT 0sf ) U 6 (RDORS A RE SR o R BR AT N — 0] (person — period) B B
7] (episode — oriented) [ 84 &5 44 o I ATIBERECH » 5 RAT 5C T AR MHTAS [F) I 02 ml st % £
SRR S A B AR A E o R W] BLE, SR sl 20 A U7 vk T v A JEV X AR A i K S
05 I R A 1) v Lt R UL
3 it

ON DT HE (g S O AR T AR KRG LA B T AR & D2 A WO R AR A A o R (]
o 1T 2 WA o AR G DT ESCHs AN I 58 6 TC Bk (1), BIF 5T % G 5T EE A AT AN D) 92 BRI S
POTEIE AR G AL “RUCA e AR TR B E MU ARG S 4F. e E RN CEThe T
AT A IR AR 5 28 0 W VR ) AR TR AE 119 J5 RAE T e A0 O 5 SRR e Bl R 45
fE—ilt.

I\ BT R AR 25 5 DR FEAS I 0 2 sl B 22 1 2k 5 e AR I D RE - A8 B D BE 32 BRI
A R R HEAAE TR R BT N 2 A 5 T A T NN EAT M N S BRI Z G T
O\ 5E B AR R B R DI 25 T T ) 8 18 » AHL X I AN TR AT X L B — o e BRI R ATTAIWE5E . 7 D) M
Y FRATIE S S 7R RN BEE T GETE T v AR RS TR 0 X £ 75 T AN A2 » 3 75 2 480 i 1R A
Pk o JT DA, G\ BTECHE F as B AR T2 298K, PRI I8 AN REHAC AL S R WF S0 X AL 2 B
G (1) B A RN 53 4T

£ % ik / References :

1 Angrist, Joshua D. and Alan B. Krueger. 1999. Empirical Strategies in Labor Economics:1277 — 1366 in Handbook of
Labor Economics, vol. 3A, Edited by O. Ashenfelter and D. Card. Amsterdam: Elsevier.

2 Angrist, Joshua D. and ] * rn — Steffen Pischke. 2009. Mostly Harmless Econometrics: An Empiricist’ s Companion .
Princeton, NJ: Princeton University Press.

3 Baltagi, Badi. H. 2002. Econometric Analysis of Panel Data. New York: Wiley.

4 Blau, Peter M. and O.D. Duncan. 1967. The American Occupational Structure. New York: Wiley.

5 Brand, Jennie and Yu Xie. 2007. Identification and Estimation of Causal Effects with Time — Varying Treatment and



12 AO#R 35 &%

10

11

12

14

15

Time — Varying Outcomes. Sociological Methodology 37:393 - 434,
Hauser, Robert M., Shu - Ling Tsai, and William H. Sewell. 1983. A Model of Stratification with Response Error in
Social and Psychological Variables. Sociology of Education 56:20 - 46.
Heckman, James J. , Jora Stixrud, and Sergio Urzua. 2006. The Effects of Cognitive and Noncognitive Abilities on La-
bor Market Outcomes and Social Behavior. Journal of Labor Economics 24: 411 -482.
Hsiao, Cheng. 2003. Analysis of Panel Data (Second edition) . Cambridge University Press.
Hsin, Amy and Yu Xie. 2011. Social Determinants and Consequences of Children’ s Non - Cognitive Skills: An Explor-
atory Analysis. Paper Presented at the 2011 Spring Meeting of the ISA RC28, University of Essex, UK 13th — 16th April
2011.
Raudenbush, Stephen W. and Anthony S. Bryk. 2002. Hierarchical Linear Models: Applications and Data Analysis
Methods (Second edition) . Thousand Qaks: Sage Publications.
Rosenbaum, O. R. and Donald B. Rubin. 1984. Reducing Bias in Observational Studies Using Subclassification on
the Propensity Score. Journal of American Statistical Association 79: 516 —524.
Rubin, Donald B. 1974. Estimating Causal Effects of Treatment in Randomized and Non — randomized Studies. Jour—
nal of Educational Psychology 66: 688 - 701.
Rubin, Donald B. 1978. Bayesian Inference for Causal Effects: The Role of Randomization. Annals of Statistics 6 :34
-58.
Sewell, William H. , Archibald O. Haller, and Alejandro Portes. 1969. The Educational and Early Occupational At-
tainment Process. American Sociological Review 34:82 —92.
BT, Ak R AR, A Ak A 2006,

Xie Yu. 2006. Sociological Methodology and Quantitative Research. Social Sciences Academic Press (China) .

(DPATg R ™ WA ) 12011 - 10)



