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SC968 Panel Data Methods for Sociologists 

Time allowed:
2 hours

This paper consists of FIVE questions in total, split into TWO sections. Candidates must answer ONE question from each section.
All questions carry equal weight.

SECTION A

1. Answer all parts of this question.

(a) [5 marks]
Describe the difference between i) cross-sectional, ii) time series,  iii) cohort and  iv) panel data.
(b) [6 marks]
A researcher is interested in studying changes in self-rated health over time. She is given a table showing the number of people in a survey who gave their health state at baseline and follow-up (see below). Derive a transition probability matrix from these data and give a short summary of the findings.
	


	
	Follow-up
	

	Baseline
	Good health
	Poor health
	Total 

	Good health
	400
	100
	500

	Poor health
	50
	150
	200

	Total
	450
	250
	700


(c) [16 marks] Describe the different forms of transition matrix than can be used to summarise change in a continuous variable. With the aid of examples based on the data in the table below, show how they differ from one another and the advantages and disadvantages of each. 
	


	Weight at 20 years in kilos
	Weight at 40 years in kilos

	Mean
	75
	90

	Median
	70
	85

	Minimum
	50
	60

	Maximum
	100
	120

	25%
	65
	75

	50%
	70
	85

	75%
	80
	100


(d) [5 marks] Describe the two sources of variation in a sample with repeated observations
(e) [5 marks] How is this variation expressed mathematically in equation form?

(f) [8 marks]  You are given a dataset containing physical and mental health functioning (sf36_pcs and sf36_mcs) for respondents in a longitudinal survey. You take a preliminary look at the data by obtaining summary statistics for the variables of interest. Describe how you would interpret the summaries below. 
Variable         |      Mean   Std. Dev.       Min        Max |    Observations

-----------------+--------------------------------------------+----------------

phase    overall |       2.5   1.707839          0          5 |     N =   61848

         between |                    0        2.5        2.5 |     n =   10308

         within  |             1.707839          0          5 |     T =       6

                 |                                        |

xage     overall |  49.76619   6.105179         39         64 |     N =   52890

         between |             6.105467         39         64 |     n =    8815

         within  |                    0   49.76619   49.76619 |     T =       6

                 |                                        |

sf36_pcs overall |  50.23519   8.553702   6.407696   71.85617 |     N =   42762

         between |             7.286094   9.243095   67.87034 |     n =    9018

         within  |             5.139172   13.06758   77.96312 | T-bar = 4.74185

                 |                                        |

sf36_mcs overall |  51.37177   9.293223    2.38382   75.21274 |     N =   42762

         between |             7.572768   10.47397   72.84316 |     n =    9018

         within  |             5.845805   7.352924   86.24279 | T-bar = 4.74185
(g) [5 marks]  A colleague brings the following table to you and asks for advice on how to interpret it. It shows how often individuals were in social class 1 (routine occupations) vs. 0 (all other occupations) over an eight year period. Write a short summary describing the table for them.
    social        Overall             Between            Within

    class |    Freq.  Percent      Freq.  Percent        Percent

----------+-----------------------------------------------------

        0 |  112043     82.76     16585     91.01          90.91

        1 |   23337     17.24      5096     27.96          61.71

----------+-----------------------------------------------------

    Total |  135380    100.00     21681    118.98          84.05

                             (n = 18223)
SECTION B
4.
Answer all parts of this question.

(a) [20 Marks] Suppose that you want to analyse youth smoking with repeated measures for each individual. You want to know how smoking behaviour develops over time and how your covariates are related to smoking trajectories. Describe the type of random coefficients model you might fit. Use equations and diagrams as appropriate.
(b) [20 Marks] The BHPS Youth questionnaire contains data on young people’s attitudes to smoking and their smoking behaviour. On the next page is some Stata output describing these data. 
Following the Stata output is a table of results from a series of Stata runs analysing smoking (ypsmlw) over time (time, timesq) and a possible influence (ypsmop) on the number of cigarettes smoked. 
The runs start with a null model (Model 0) and build up to a full random coefficients model with the covariate (Model 4). 
Write a summary of the findings from the analyses, including a description of the fixed and random effects, and how the variance is partitioned at each stage in the analysis.
(c) [10 marks]  If you were responsible for this analysis, how would you have modelled the development of smoking among young people? What metric of time would you use and how would you attempt to deal with the age-period-cohort problem?

STATA OUTPUT FOR QUESTION 5
variable name   variable label

--------------------------------------------------------------------

pid             Cross-wave person identifier

wave            

ypsex           Gender of youth

ypage94         Age in years in 1994

ypage           Age in years

ypagesq         Age in years squared

time            Time in years from 1994

timesq          Time in years squared

ypsmok          What if young people smoke?

ypsmop          How dangerous is smoking few cigarettes

ypsmlw          How many cigarettes in the last 7 days?

. xtsum  pid wave ypsex  ypage94 ypage  ypagesq  time timesq ypsmok ypsmop ypsmlw

Variable         |      Mean   Std. Dev.       Min        Max |    Observations

-----------------+--------------------------------------------+----------------

pid      overall |  1.69e+07   1.08e+07   1.00e+07   8.68e+07 |     N =    2352

         between |             1.49e+07   1.00e+07   8.68e+07 |     n =     860

         within  |                    0   1.69e+07   1.69e+07 | T-bar = 2.73488

                 |                                            |

wave     overall |   5.39966   1.312558          4          9 |     N =    2352

         between |             .9845515          4          9 |     n =     860

         within  |             1.043588    3.14966   7.732993 | T-bar = 2.73488

                 |                                            |

ypsex    overall |  1.474065   .4994331          1          2 |     N =    2352

         between |             .4995111          1          2 |     n =     860

         within  |                    0   1.474065   1.474065 | T-bar = 2.73488

                 |                                            |

ypage94  overall |  12.34141   1.271158         11         15 |     N =    2352

         between |             1.426596         11         15 |     n =     860

         within  |             .0222765   11.67474   12.84141 | T-bar = 2.73488

                 |                                            |

ypage    overall |  13.74107   1.293789         11         16 |     N =    2352

         between |             .8810158         11         16 |     n =     860

         within  |             1.044844   11.49107    16.0744 | T-bar = 2.73488

                 |                                            |

ypagesq  overall |  190.4902   34.74858        121        256 |     N =    2352

         between |             23.79629        121        256 |     n =     860

         within  |             28.04019   129.2402   255.2402 | T-bar = 2.73488

                 |                                            |

time     overall |   1.39966   1.312558          0          5 |     N =    2352

         between |             .9845515          0          5 |     n =     860

         within  |             1.043588  -.8503401   3.732993 | T-bar = 2.73488

                 |                                            |

timesq   overall |  3.681122   5.054145          0         25 |     N =    2352

         between |             3.839571          0         25 |     n =     860

         within  |             3.947735  -8.068878   17.68112 | T-bar = 2.73488

                 |                                            |

ypsmok   overall |  1.651649   .8575969          1          4 |     N =    2153

         between |             .9368024          1          4 |     n =     761

         within  |                    0   1.651649   1.651649 | T-bar = 2.82917

                 |                                            |

ypsmop   overall |  1.471681   .6249097          1          4 |     N =    2154

         between |             .6423313          1          4 |     n =     763

         within  |                    0   1.471681   1.471681 | T-bar = 2.82307

                 |                                            |

ypsmlw   overall |  3.566652    11.9831          0         90 |     N =    2333

         between |             10.32001          0         90 |     n =     860

         within  |             7.755069  -46.63335   75.56665 | T-bar = 2.71279

Question 4: Table of results from linear random coefficients models of smoking 
	
	Model 0

Coeff(se)
	Model 1

Coeff(se)
	Model 2

Coeff(se)
	Model 3

Coeff(se)
	Model 4

Coeff(se)

	Fixed part
	
	
	
	
	

	Intercept
	3.49 (0.33)
	1.51 (0.39)
	1.10 (0.27)
	1.41 (0.28)
	-0.30 (0.37)

	Time
	-
	1.84 (0.18)
	2.93 (0.29)
	1.84 (0.46)
	2.00 (0.46)

	Time squared
	-
	-
	-
	0.37 (0.12)
	0.26 (0.12)

	Young people smoking is
Extremely serious
	-
	-
	-
	-
	0 (ref)

	Very serious 
	-
	-
	-
	-
	1.04 (0.60)

	Quite serious
	-
	-
	-
	-
	4.57 (0.68)

	Not at all serious
	-
	-
	-
	-
	10.03 (1.16)

	Random part
	
	
	
	
	

	Time
	-
	-
	30.44 (3.49)
	31.89 (3.62)
	30.37 (3.45)

	Between individuals
	43.25 (4.47)
	49.65 (4.65)
	14.83 (2.35)
	14.32 (2.31)
	8.67 (1.82)

	Within individuals
	93.26 (3.56)
	88.94 (3.26)
	49.34 (2.03)
	48.77 (2.00)
	48.98 (1.99)

	Log likelihood
	-8172.5007
	-8121.6531
	-7869.1136
	-7864.3238  
	-7816.3102


5.
Answer all parts of this question
(a) [10 marks] Define the terms « risk period », « right censoring » and « event » and how they are related to each other.
(b) [8 marks]  Describe what a Kaplan-Meier graph is. With the aid of a diagram show how to read off the estimated probability of survival at any time point on the graph.
(c) [7 Marks] A longitudinal study investigating predictors of drop-out uses Cox regression analysis to study the association between baseline self-rated health and subsequent loss to follow-up with a median duration of follow up of 5 years. In a Cox regression model adjusted for age and education level, the estimate of the regression coefficient β, for self rated health (coded 1= poor 0 = good) is 0.488. The standard error of this estimate is 0.219.
The equation for this model is given by

hi(t) = h0(t) exp (β x)
Calculate the estimated hazard ratio for self-rated health and explain how you would interpret it. 

(d) [10 marks]
The table below gives results from a Cox proportional hazards model including sex, agegroup and presence or absence of psychological distress as predictors of time to subsequent return to work in a group of people who lost their job. 

	
	Hazard ratio

	Sex
	

	   Female 
	1

	   Male
	1.1

	Agegroup
	

	   45-54
	1

	   55-64
	0.9

	Psychological distress
	

	   No
	1

	   Yes
	0.8


The predicted probability of return to work within one year for a female aged 45-54, with no psychological distress (ie in the reference group for each covariate) is 80%. Calculate, showing your workings:
i) 
the predicted probability of return to work within one year for a male with the 
same characteristics (age 45-54 and no psychological distress)

ii) 
the predicted probability of return to work within one year for a male aged 55-
64 with psychological distress
(e) [15 Marks] Describe the proportional hazards assumption that should be met when using Cox proportional hazard modelling. Outline one graphical and one formal method that could be used to test whether this assumption is met. What can you do if you find the proportional hazards assumption has not been met?
