SC968 PANEL DATA METHODS FOR SOCIOLOGISTS ASSESSMENT
This assessment counts as 50% of the final mark for SC968, unless the student’s exam mark is higher, in which case the course is assessed on the exam mark alone.

For this exercise, use the data set stored in the SC968 area as SESSION6.dta Please type your answers into this assignment sheet; you may also copy and paste output from STATA.

The deadline for this assessment is Friday 24th April 2009. Note that several of the models in the assessment take some time to run; please allow sufficient time to complete it!
1.
TABULATING SMOKING BEHAVIOUR [10 marks in all]
Use the variable smoker in the data to generate a dichotomous variable indicating whether an individual smokes. Use the tabulate command 
(a) to calculate the percentage of your sample who smoke 
[4 marks for getting the proportions correct]
.    tab smoke

      smoke |      Freq.     Percent        Cum.

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

          0 |     17,950       71.87       71.87

          1 |      7,025       28.13      100.00

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

      Total |     24,975      100.00
and (b) to assess whether there are any obvious gender differences in the proportion of people who smoke. 
[6 marks: 3 for getting the proportions correct, 3 marks for using a chi-squared test to show that these differences are statistically insignificant]

.    tab smoke female, col nof chi2

           |        female

     smoke |         0          1 |     Total

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

         0 |     71.61      72.11 |     71.87 

         1 |     28.39      27.89 |     28.13 

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

     Total |    100.00     100.00 |    100.00 

          Pearson chi2(1) =   0.7705   Pr = 0.380
2
TRANSITION MATRICES FOR SMOKING BEHAVIOUR [10 marks in all]
Generate a transition probability matrix showing the transitions between smoking and non-smoking. 
[4 marks for producing the transition probability matrix]

[image: image1.emf] 
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     Total       72.48      27.52      100.00 

                                             

         1        9.12      90.88      100.00 

         0       96.85       3.15      100.00 

                                             

     smoke           0          1       Total

                     smoke

.    xttrans smoke


What does this matrix tell you about the proportions of people starting and giving up smoking? 
[6 marks – 3 for explaining the proportions correctly, and 3 for saying something else interesting, eg that the proportion stopping is three times larger than the proportion starting, but that as the group of smokers is only about a third the size of the group of non-smokers, the numbers involved are approximately equal]

3 
FIXED AND RANDOM EFFECTS LOGIT MODELS ESTIMATING SMOKING BEHAVIOUR [35 marks in all]
Estimate fixed and random effects logit regressions using this dichotomous indicator of smoking as dependent variable, and the following as explanatory variables:

· Sex
· age and age squared
· educational status
· whether the individual has a partner
· the number of children in the household
· whether there is a baby aged under 1 in the household.

Paste or type in the results from the two models. 
[7 marks for correct specification]
[image: image2.emf] 
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       agey0    -.3269267   .1888475    -1.73   0.083     -.697061    .0432077

       nkids    -.2669142   .0671614    -3.97   0.000    -.3985481   -.1352804

     partner    -.4282268   .1299076    -3.30   0.001     -.682841   -.1736126

      ed_sec     .0181175   .1646383     0.11   0.912    -.3045675    .3408026

      ed_deg     .3848121   .3195398     1.20   0.228    -.2414744    1.011099

        age2    -.0051997     .00035   -14.86   0.000    -.0058857   -.0045138

         age     .3349825   .0300384    11.15   0.000     .2761084    .3938566

                                                                              

       smoke        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

Log likelihood  = -1937.2339                    Prob > chi2        =    0.0000

                                                LR chi2(7)         =    423.19

                                                               max =        14

                                                               avg =      10.2

                                                Obs per group: min =         2

Group variable: pid                             Number of groups   =       538

Conditional fixed-effects logistic regression   Number of obs      =      5507

Iteration 4:   log likelihood = -1937.2339  

Iteration 3:   log likelihood = -1937.2339  

Iteration 2:   log likelihood =  -1937.236  

Iteration 1:   log likelihood = -1938.9971  

Iteration 0:   log likelihood = -2110.4222  

note: female omitted because of no within-group variance.

      all negative outcomes.

note: 2762 groups (18880 obs) dropped because of all positive or

note: multiple positive outcomes within groups encountered.

. xtlogit smoke female age age2 ed_deg ed_sec partner nkids agey0 , fe


.    xtlogit smoke female age age2 ed_deg ed_sec partner nkids agey0 , re

Random-effects logistic regression              Number of obs      =     24387

Group variable: pid                             Number of groups   =      3300

Random effects u_i ~ Gaussian                   Obs per group: min =         1

                                                               avg =       7.4

                                                               max =        14

                                                Wald chi2(8)       =    387.32

Log likelihood  = -5875.9065                    Prob > chi2        =    0.0000

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

       smoke |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

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

      female |  -.4210329   .2501558    -1.68   0.092    -.9113292    .0692634

         age |   .3348031   .0251665    13.30   0.000     .2854777    .3841285

        age2 |   -.004683   .0002868   -16.33   0.000    -.0052451   -.0041209

      ed_deg |  -.7333978   .2438025    -3.01   0.003    -1.211242   -.2555536

      ed_sec |  -.5388742   .1418762    -3.80   0.000    -.8169464   -.2608019

     partner |  -.4820499   .1250826    -3.85   0.000    -.7272072   -.2368925

       nkids |  -.2468657   .0645094    -3.83   0.000    -.3733017   -.1204296

       agey0 |  -.3117063   .1959219    -1.59   0.112    -.6957062    .0722935

       _cons |  -9.866647   .5209496   -18.94   0.000    -10.88769   -8.845605

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

    /lnsig2u |   4.637149   .0570697                      4.525294    4.749003

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

     sigma_u |   10.16118   .2899477                       9.60849    10.74566

         rho |   .9691206   .0017079                      .9655918    .9722979

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

Likelihood-ratio test of rho=0: chibar2(01) =  1.6e+04 Prob >= chibar2 = 0.000

Comment on the findings from the two models, and the differences between them.

[14 marks in total: 7 for discussing the coefficients sensibly; 7 for highlighting the differences (something like: coefficients in the fixed effects model are insignificant because educational levels only vary within individuals when a person obtains a qualification – which is not a transition which we would expect to be associated with changes in smoking behaviour. The random effects model, on the other hand, is a weighted average of the within model and the between model - where we would expect the coefficients on the education variables to be significant, because as a group, people more education are less likely to smoke.]
The data set contains interaction terms between female and all the other variables listed. Estimate models which include these interaction terms, and drop interaction terms which you feel do not contribute to the model. Type or paste your results below, and comment on your results. Be aware that there is no one “correct answer” to this part of the exercise. 

[14 marks – about 3 each for:

-  any sensible final specification

-  an explanation of how this was reached

- some evidence that insignificant interaction terms were dropped

- some commentary on the role of the interaction terms retained in the model
Plus 2 marks for an overall good answer]
4
PANEL DATA MODELS FOR CONTINUOUS VARIABLES [45 marks in all]
In the classes this term, we have examined models which estimate measures of psychological wellbeing. Use as your dependent variable the Likert score (saved as the variable LIKERT in the data) and estimate within, between and random effects models with the following explanatory variables:

· Sex

· age and age squared

· whether the individual has moved house in the last year

All these variables are already present in the data, with the exception of the last one, which you should generate from the variable plnew.
Tabulate or paste your findings below, and comment on the differences between the models – particularly the differences between the estimated coefficients on moving house in the last year. 

.    xtreg LIKERT female age age2 move, fe

Fixed-effects (within) regression               Number of obs      =     24010

Group variable: pid                             Number of groups   =      3144

R-sq:  within  = 0.0005                         Obs per group: min =         1

       between = 0.0072                                        avg =       7.6

       overall = 0.0042                                        max =        14

                                                F(3,20863)         =      3.69

corr(u_i, Xb)  = 0.0107                         Prob > F           =    0.0114

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

      LIKERT |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

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

      female |  (dropped)

         age |   .0730198   .0230163     3.17   0.002     .0279061    .1181335

        age2 |  -.0006305    .000237    -2.66   0.008     -.001095    -.000166

        move |   .0351715   .0963167     0.37   0.715    -.1536168    .2239597

       _cons |   9.440947   .5408882    17.45   0.000     8.380765    10.50113

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

     sigma_u |   4.326078

     sigma_e |  4.1588635

         rho |  .51969956   (fraction of variance due to u_i)

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

F test that all u_i=0:     F(3143, 20863) =     5.90         Prob > F = 0.0000

.    xtreg LIKERT female age age2 move, be

Between regression (regression on group means)  Number of obs      =     24010

Group variable: pid                             Number of groups   =      3144

R-sq:  within  = 0.0001                         Obs per group: min =         1

       between = 0.0472                                        avg =       7.6

       overall = 0.0245                                        max =        14

                                                F(4,3139)          =     38.91

sd(u_i + avg(e_i.))=   4.24064                  Prob > F           =    0.0000

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

      LIKERT |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

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

      female |   1.635924   .1518134    10.78   0.000      1.33826    1.933587

         age |   .1148362   .0207594     5.53   0.000     .0741328    .1555396

        age2 |  -.0010432   .0002147    -4.86   0.000    -.0014642   -.0006222

        move |   .9668206   .2689339     3.60   0.000     .4395166    1.494125

       _cons |     7.6757   .4639526    16.54   0.000     6.766019    8.585381

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

.    xtreg LIKERT female age age2 move, re

Random-effects GLS regression                   Number of obs      =     24010

Group variable: pid                             Number of groups   =      3144

R-sq:  within  = 0.0005                         Obs per group: min =         1

       between = 0.0442                                        avg =       7.6

       overall = 0.0254                                        max =        14

Random effects u_i ~ Gaussian                   Wald chi2(4)       =    156.75

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

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

      LIKERT |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

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

      female |   1.578557   .1452272    10.87   0.000     1.293917    1.863197

         age |   .0881537   .0150078     5.87   0.000     .0587389    .1175685

        age2 |  -.0008064   .0001553    -5.19   0.000    -.0011107    -.000502

        move |   .1245573   .0916925     1.36   0.174    -.0551566    .3042712

       _cons |   8.408406   .3388447    24.81   0.000     7.744282    9.072529

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

     sigma_u |  3.5288639

     sigma_e |  4.1588635

         rho |  .41859792   (fraction of variance due to u_i)

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

[12 marks: 5 for results similar to those above; 7 for explaining the differences between the models. The key point is an explanation of why moving house is significant in the between but not the within model: people who have poor mental health tend to be the same people who move house more; but moving house for a given individual has not much effect.]
Now, estimate within and between models which include all the above explanatory variables, plus the following:

· whether the individual has a partner

· the event of getting a partner

· the event of losing a partner to widowhood or a split

· whether one is not working because unemployed or sick

· indicator of poor physical health

· whether there is a baby aged under 1 in the household

· whether the individual smokes

Don’t record your findings, but explain 

(a) why we include four variables indicating partnership, not just one; and what inferences we can draw from the coefficients on partnership

[6 marks (we include these variables to distinguish the state of having a partner from the event of getting or losing one; and to see if there is a difference between losing a partner to death and losing a partner to a split)]
 (b) why the estimated coefficient on the smoking variable is positive and significant in the fixed effects model, and insignificant in the between model. 

[6 marks (smokers don’t have significantly different mental health outcomes to non-smokers, but changes in mental health for individuals are related to changes in their smoking status, though not necessarily causally)]

Would it be correct to infer from the fixed effects model above that smoking causes poorer psychological wellbeing? 

[4 marks, and you could really get these just by reading ahead: it would be incorrect to draw this inference, because, of course, changes in wellbeing could be driving changes in smoking behaviour, and not the other way round.]
One may hypothesise that the relationship between smoking and psychological wellbeing is driven not by a relation between wellbeing and smoking itself, but by a relationship between wellbeing and/or starting and stopping smoking. Explain why this may be a reasonable hypothesis to investigate

[6 marks for saying something sensible about the possible relationships between mental health and smoking]
Then, create two variables indicating the events of starting and stopping smoking, and add them to the fixed effects regression estimated above. Report your results, and the inferences you make from them, below. 

[6 marks for sensible remarks. The two extra variables are not significant in the model - which looks like a bit of a puzzle, but it may have something to do with including variables indicating both smoking and changes in smoking, in a fixed effects model]
Finally, test whether the fixed or random effects model is preferable in this case.

[5 marks – 3 for doing the Hausman test and finding that RE is rejected, and 2 for saying something to the effect that the Hausman test nearly always rejects random effects models, but that there may be other considerations relating to model selection.]
