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Numerical answers to Question 5 on past examination papers
Surveys and Statistics 1995 (Summer)

5. 
(i) Odds ratios = 4.27, 2.69 and 3.78


(ii) Odds ratios = 0.42 and 2.46; 0.91 and 1.92


(iii) Best model = Model 8


[NB In parts (i) and (ii) percentages are also helpful/needed]. 

Surveys and Statistics 1996 (Summer)

5. 
(i) Odds ratios = 1.69, 1.27 and 2.19


(ii) Odds ratios = 0.58 and 1.11; 0.43 and 0.49


(iii) Best model = Model 8


[NB In parts (i) and (ii) percentages are also helpful/needed]. 

Surveys and Statistics 1996 (September)

5. 
(i) Odds ratios = 5.1, 21.9 and [infinite]


(ii) Odds ratios = 0.98 and 1.35; 1.19 and 2.20


(iii) Best model = Model 9


[NB In parts (i) and (ii) percentages are also helpful/needed]. 

Surveys and Statistics 1998 (Summer)

5. 
(i) Odds ratios = 2.36, 1.27 and 2.94


(ii) Odds ratios = 0.93 and 0.97; 2.03 and 4.10


(iii) Best model = Model 9


[NB In parts (i) and (ii) percentages are also helpful/needed].

Surveys and Statistics 1999 (Summer)

5. 
(i) Odds ratios = 1.02, 2.08 and 1.12


(ii) Odds ratios = 0.73 and 0.99; 0.48 and 0.61


(iii) Best model = Model 8


[NB In parts (i) and (ii) percentages are also helpful/needed].

Surveys and Statistics 1999 (September)

5. 
(i) Odds ratios = 0.57, 0.51 and 0.90


(ii) Odds ratios = 1.08 and 1.48; 0.30 and 0.54


(iii) Best model = Model 8


[NB In parts (i) and (ii) percentages are also helpful/needed].

Surveys and Statistics 2000 (Summer)

5. 
(i) Odds ratios = 1.31, 1.47 and 2.85


(ii) Odds ratios =  3.15 and 0.92 ; 1.33 and 1.13 


(iii) Best model = Model 6


[NB In parts (i) and (ii) percentages are also helpful/needed].

Surveys and Statistics 2001 (Summer)

5. 
(i) Odds ratios = 2.53, 3.92 and 7.43


(ii) Odds ratios = 1.14 and 1.38; 0.90 and 1.82


(iii) Best model = Model 2


[NB In parts (i) and (ii) percentages are also helpful/needed].

Surveys and Statistics 2001 (September)

5. 
(i) Odds ratios = 2.26, 4.09 and 1.94


(ii) Odds ratios = 1.07 and 1.11; 1.15 and 1.08


(iii) Best model = Model 4


[NB In parts (i) and (ii) percentages are also helpful/needed].

Surveys and Statistics 2003 (Summer)

5. 
(i) Odds ratios = 1.892, 1.410 and 1.547


(ii) Odds ratios = 1.014 and 0.718; 0.880 and 0.974


(iii) Best model = Model 9


[NB In parts (i) and (ii) percentages are also helpful/needed].

Surveys and Statistics 2004 (Summer)

5. 
(i) Odds ratios = 1.360,  1.264 and 1.732


(ii) Odds ratios = 1.905 and 0.471; 1.623 and 1.509


(iii) Best model = Model 9


[NB In parts (i) and (ii) percentages are also helpful/needed].

Surveys and Statistics 2005 (Summer)

5. 
(i) Odds ratios = 4.19, 4.35 and 5.65

(ii) Odds ratios =  0.53 and 0.55;  0.31 and 0.37 


(iii) Best model = Model 8

[NB In parts (i) and (ii) percentages are also helpful/needed].

Surveys and Statistics 2007 (Summer)

5. 
(i) Odds ratios = 0.51, 0.57 and 0.84

(ii) Odds ratios = 1.27 and 1.12;  0.95 and 1.93  


(iii) Best model = Model 8

[NB In parts (i) and (ii) percentages are also helpful/needed].

Surveys and Statistics 2008 (Summer)

5. 
(i) Odds ratios = 1.30, 4.85 and 4.66 


(ii) Odds ratios = 1.00 and 0.80;  0.38 and 1.08 


(iii) Best model = Model 6

[NB In parts (i) and (ii) percentages are also helpful/needed].

Surveys and Statistics 2009 (Summer)

5. 
(i) Odds ratios = 0.421, 0.456 and 0.664 


(ii) Odds ratios = 0.750 and 0.792;  1.01 and 1.08 


(iii) Best model = Model 5

[NB In parts (i) and (ii) percentages are also helpful/needed].
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Revision examples of log-linear model\odds ratios (relevant to ‘old style’ Question 5)

Example R9:

The following crosstabulation is of housing tenure [H] by social class [C] by region [R] for a random sample of 4,417 households:

REGION = London

Middle class
Working class
TOTAL

Owned


213


106


319


Rented

 76


 86


162

TOTAL


289


192


481

REGION = Rest of Eng.
Middle class
Working class
TOTAL

Owned


1404


1166


2570


Rented

 228


 707


 935

TOTAL


1632


1873


3505

REGION = Scotland

Middle class
Working class
TOTAL

Owned


134


 99


233


Rented

 45


153


198

TOTAL


179


252


431

(i)
Use odds ratios to summarise the way in which the relationship between housing tenure and class varies according to region. The chi-square statistics for the three sub-tables are 17.7, 252.1 and 53.3. Using these chi-square statistics, test the relationship in each sub-table for significance.

(ii)
Use odds ratios to summarise the relationships between housing tenure and region, and between class and region.

(iii)
Use the following results corresponding to the fit of various log-linear models to determine the most appropriate model of the table given above. Justify your choice, and, given the model that you have selected, comment on your findings in parts (i) and (ii) 

(Note: the critical value at the 5% level of a chi-square statistic with 2 degrees of freedom is 5.99; the critical value at the 5% level of a chi-square statistic with 1 degree of freedom is 3.84).

Model






    Change in

 Compared

No.    Model    Deviance  d.f.    P

    deviance  d.f.    P
 to model

═══════════════════════════════════════════════════════════════════════════

1.
[H][C][R]
442.8    7    0.000



2.
[HC][R]
121.2    6    0.000

321.6    1    0.000
1

3.
[CR][H]
404.8    5    0.000

 38.0    2    0.000
1

4.
[HR][C]
373.6    5    0.000

 69.3    2    0.000
1

5.
[HC][CR]
 83.2    4    0.000

 38.0    2    0.000
2

6.
[HC][HR]
 52.0    4    0.000

 69.2    2    0.000
2

7.
[HR][CR]
335.5    3    0.000

 38.0    2    0.000
4

8.
[HC][HR][CR]   6.9    2    0.033

 45.1    2    0.000
6

9.
[HCR]

  0.0    0    -----

  6.9    2    0.033
8

═══════════════════════════════════════════════════════════════════════════

Example R10:

 The following crosstabulation is of possession of some of one’s own teeth [T] by social class [C] by age category [A] for a random sample of 2,384 women:

AGE = 16-59

Middle class
Working class
TOTAL

Some

1070


 544


1614


None

  34


  84


 118

TOTAL

1104


 628


1732

AGE = 60-74

Middle class
Working class
TOTAL

Some

139


 74


213


None

 77


138


215

TOTAL

216


212


428

AGE = 75 plus
Middle class
Working class
TOTAL

Some

 47


 29


 76


None

 51


 97


148

TOTAL

 98


126


224

(i)
Use odds ratios to summarise the way in which the relationship between having teeth and class varies according to age. The chi-square statistics for the three sub-tables are 66.8, 37.1 and 15.3. Using these chi-square statistics, test the relationship in each sub-table for significance.

(ii)
Use odds ratios to summarise the relationships between having teeth and age, and between class and age.

(iii)
Use the following results corresponding to the fit of various log-linear models to determine the most appropriate model of the table given above. Justify your choice, and, given the model that you have selected, comment on your findings in parts (i) and (ii) 

(Note: the critical value at the 5% level of a chi-square statistic with 2 degrees of freedom is 5.99; the critical value at the 5% level of a chi-square statistic with 1 degree of freedom is 3.84).

Model






    Change in

 Compared

No.    Model    Deviance  d.f.    P

    deviance  d.f.    P
 to model

═══════════════════════════════════════════════════════════════════════════

1.
[T][C][A]
822.3    7    0.000



2.
[TC][A]
657.9    6    0.000

164.3    1    0.000
1

3.
[CA][T]
772.4    5    0.000

 49.8    2    0.000
1

4.
[TA][C]
166.8    5    0.000

655.5    2    0.000
1

5.
[TC][CA]
608.1    4    0.000

 49.8    2    0.000
2

6.
[TC][TA]
  2.4    4    0.654

164.3    2    0.000
4

7.
[TA][CA]
116.9    3    0.000

 49.8    2    0.000
4

8.
[TC][TA][CA]   2.3    2    0.321

  0.2    2    0.915
6

9.
[TCA]

  0.0    0    -----

  2.3    2    0.321
8

═══════════════════════════════════════════════════════════════════════════
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Model answers to Revision Examples R9 and R10: (calculations should be given along with substantive explanations of the observed patterns)

Example R9

(i) The odds ratios for the three sub-tables are 2.27, 3.73 and 4.60 respectively. The relationships in all three sub-tables are statistically significant, since all the chi-square statistics exceed the critical value of 3.84.

[Description and possible substantive explanation(s) of variation of odds ratios across sub-tables should also be given].

(ii) The odds ratios corresponding to tenure/region are 1.40 (comparing London with the Rest of England) and 2.34 (comparing Scotland with the Rest of England). Thus London, and especially Scotland, have more households renting than the Rest of England.

The odds ratios corresponding to class/region are 0.58 (comparing London with the Rest of England) and 1.23 (comparing Scotland with the Rest of England). Thus London has more middle-class households pro rata than the Rest of England, whereas Scotland has less middle-class households pro rata than the Rest of England.

[Substantive explanations of these patterns should be given].

(iii) Only Model 9 [HCR] fits the data adequately, and it fits the data significantly better than Model 8 (0.033 < 0.05). Thus the pattern of odds ratios in part (i) corresponds to a significant variation across regions in the relationship between class and tenure. The changes in deviance when [HR] and [CR] were added to the model suggest that the patterns of odds ratios in part (ii) correspond to significant relationships between tenure and region, and class and region.

Example R10

(i) The odds ratios for the three sub-tables are 4.86, 3.37 and 3.08 respectively. The relationships in all three sub-tables are statistically significant, since all the chi-square statistics exceed the critical value of 3.84.

[Description and possible substantive explanation(s) of variation of odds ratios across sub-tables should also be given].

(ii) The odds ratios corresponding to teeth/age are 0.07 (comparing 16-59 with 60-74) and 1.93 (comparing 75 plus with 60-74). Thus as age increases, the likelihood of no teeth increases.

The odds ratios corresponding to class/age are 0.58 (comparing 16-59 with 60-74) and 1.31 (comparing 75 plus with 60-74). Thus as age increases, the likelihood of being working class increases.

[Substantive explanations of these patterns should be given].

(iii) Models 6, 8 and 9 fit the data adequately (0.654 & 0.321 > 0.05), but Model 6 fits the data no worse than Model 8, which fits the data no worse than Model 9 (since 0.915 & 0.321 > 0.05). The model selected is therefore Model 6. Thus the pattern of odds ratios in part (i) does not correspond to a significant variation across age in the relationship between class and teeth. Furthermore, while the pattern of odds ratios in part (ii) corresponding to the age/teeth relationship is shown by Model 6 to correspond to a statistically significant relationship, the pattern of odds ratios corresponding to the class/age relationship does not correspond to a significant relationship, since the age/class term [AC] does not appear in Model 6.

