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SO201: SSAASS Surveys and Statistics (Richard Lampard)

Handout  for Week 3 Wednesday Session: Illustrative examples showing the elaboration and partitioning of two-way cross-tabulations

The chi-square statistic is a measure of the amount of evidence of a relationship that is contained within a cross-tabulation. A number of more specific questions can be asked about this ‘volume’ of evidence.

· Can it be explained away in terms of some other variable or variables?

· Is there, concealed within it, evidence of the existence of relationships in some, but not all, sub-groups of the population?

· Is the evidence of a relationship spread throughout the cross-tabulation, or, alternatively, is it linked to a few, distinctive cells? 

· Can the cross-tabulation be ‘collapsed’ (by recoding one or both variables) so that a more compact version is generated which still retains most of the evidence of a relationship?

Answering the above questions typically involves ‘decomposing’ the chi-square statistic into a number of distinct ‘chunks’ of evidence.

________________________________________________________________________

1. Elaboration and controlling for other variables


(i)
Intervening variables


(ii)
Prior variables


(ii) 
Variations across the categories of a third variable

2. Disaggregating chi-square


(i) 
Partitioning


(ii) 
‘Amplifying’/ ‘Digging for’ relationships

________________________________________________________________________

1. Elaboration

(i) Intervening variables

Occupational class (based on dominant household occupation) by self-perceived parental social class




MC
%
WC
%

Service


150
(51)
331
(29)

[MC = ‘Middle class’]

Intermediate


  93
(32)
432
(38)

[WC = ‘Working class’]

Working


  52
(18)
365
(32)

Chi-square = 52.2 on 2 degrees of freedom (p < 0.01)



Cramér’s V = 0.192








The above table shows that occupational class ‘depends on’ self-perceived parental social class.

Occupational class (based on dominant household occupation) by educational level (based on qualifications)





Degree
  
A lev./FE 
O lev./CSE  
None of these

Service


112
(88)
170
(53)
  94
(26)
112
(18)

Intermediate

  
  13
(10)
120
(37)
169
(48)
227
(36)

Working

    
    2
  (2)
  31
(10)
  92
(26)
295
(47)

Chi-square = 376.9 on 6 degrees of freedom (p < 0.01)

[ % shown in ( ) ]

Cramér’s V = 0.362

The above table shows that occupational class ‘depends on’ educational level

Educational level (based on qualifications) by self-perceived parental social class




MC
%
WC
%

Degree



  65
(22)
  60
  (5)

A level/FE


  94
(32)
222
(20)

O level/CSE 


  65
(22)
282
(25)

None of these


  69
(24)
554
(50)

Chi-square = 126.0 on 3 degrees of freedom (p < 0.01)

Cramér’s V = 0.299

The above table shows that educational level ‘depends on’ self-perceived parental social class.

We now split the first table into four according to educational level (i.e. we ‘control for’ educational level).

Degree






A level/FE


MC   %
WC   %



MC   %
WC   %

Service
  57  (88)
  53  (88)

Service
  55  (59)
113  (51) 

Intermediate
    7  (11)
    6  (10)

Intermediate
  33  (35)
  85  (38)

Working
    1    (2)
    1   (2)

Working
    6    (6)
  24  (11)

Chi-square = 0.02 on 2 d.f. (p > 0.05)

Chi-square = 2.26 on 2 d.f. (p > 0.05)

Cramér’s V = 0.013




Cramér’s V = 0.085

O level/CSE





None of these




MC   %
WC   %



MC   %
WC   %

Service
  20  (31)
  71  (25)

Service
  16  (23)
  93  (17)

Intermediate
  30  (46)
136  (48)

Intermediate
  23  (33)
200  (36)

Working
  15  (23)
  75  (27)

Working
  30  (43)
261  (47)

Chi-square = 0.93 on 2 d.f. (p > 0.05)

Chi-square = 1.74 on 2 d.f. (p > 0.05)

Cramér’s V = 0.052




Cramér’s V = 0.053

The small values of chi-square for the above four (sub-)tables show that most of the ‘effect’ of self-perceived parental class on occupational class is indirect via educational level (the intervening variable in this case). Indeed, there is only a very small amount of evidence that self-perceived parental class ‘affects’ occupational class once educational level has been accounted for, and this evidence is not statistically significant.

[N.B. Do the above operationalizations of current and parental social class use the most appropriate indicators of these concepts?]

(ii) Prior variables

Type of occupation by height (in feet and inches)




<5’6”
  %
>5’6”
  %

Professional occupation
   43
  (1)
  160
  (5)

Other occupation
 
3941
(99)
2959
(95)

Chi-square = 103.4 on 1 degree of freedom (p < 0.01)

Cramér’s V = 0.121

We now split the table into two according to sex (i.e. we ‘control for’ sex).

Women

Type of occupation by height 




<5’6”
  %
>5’6”
  %

Professional occupation
    22
  (1)
    7
  (1)

Other occupation
 
3300
(99)
552
(99)

Chi-square = 2.2 on 1 degree of freedom (p > 0.05)

Cramér’s V = 0.024

Men

Type of occupation by height 




<5’6”
  %
>5’6”
  %

Professional occupation
   21
  (3)
  153
  (6)

Other occupation
 
 641
(97)
2407
(94)

Chi-square = 8.1 on 1 degree of freedom (p < 0.01)

Cramér’s V = 0.050

The small values of chi-square for the two preceding (sub-)tables show that most of the ‘effect’ of height on type of occupation is ‘spurious’, i.e. is explicable in terms of sex (the prior variable in this case). However, there is still significant evidence that height ‘affects’ type of occupation for men. (Could this also be ‘spurious’, i.e. might it reflect some other, prior variable?)

(iii) Variations across the categories of a third variable

Occupational class (based on own occupation) by educational level (based on qualifications)





Degree

A lev./FE
O lev./CSE
None of these

Service


101
(80)
133
(42)
  59
(17)
  53
  (9)

Intermediate


  24
(19)
137
(43)
173
(49)
209
(34)

Working


    2
  (2)
  50
(16)
120
(34)
353
(57)

Chi-square = 447.2 on 6 degrees of freedom (p < 0.01) 

[ % shown in ( ) ]

Cramér’s V = 0.398

We now split the above table according to respondent’s sex (i.e. sex is the variable ‘controlled for’ in this case)

MEN





Degree

A lev./FE
O lev./CSE
None of these

Service


  62
(82)
  82
(47)
  30
(21)
  29
(12)

Intermediate


  12
(16)
  54
(31)
  55
(38)
  73
(29)

Working


    2
  (3)
  39
(22)
  61
(42)
149
(59)

Chi-square = 185.3 on 6 degrees of freedom (p < 0.01)

Cramér’s V = 0.378

WOMEN





Degree

A lev./FE
O lev./CSE
None of these

Service


  39
(76)
  51
(35)
  29
(14)
  24
  (7)

Intermediate


  12
(24)
  83
(57)
118
(57)
136
(37)

Working


    0
  (0)
  11
  (8)
  59
(29)
204
(56)

Chi-square = 259.7 on 6 degrees of freedom (p < 0.01)

Cramér’s V = 0.412

The above two tables show that the strength of the association between own occupational class and educational level is much the same for each sex (though the pattern of association, as evident in the percentages, differs between the sexes to some extent).

2. Disaggregating chi-square

(i) Partitioning

Registrar General’s Social Class of occupation (men) by self-perceived social class





MC
 %
WC
 %

I



  25
(61)
  16
(39)

II



  72
(47)
  81
(53)

III NM



  31
(38)
  51
(62)

III M



  27
(12)
206
(88)

IV



  10
(11)
  79
(89)

V



    6
(18)
  28
(82)

Chi-square = 100.8 on 5 degrees of freedom (p < 0.01)

Cramér’s V = 0.399

The above table shows that there is a general relationship between occupational and self-perceived social class for men.





MC
 %
WC
 %

I, II and III NM

128
(46)
148
(54)

III M, IV and V

  43
(12)
313
(88)

Chi-square = 92.7 on 1 degrees of freedom (p < 0.01)

Cramér’s V = 0.383

The above table shows that there is a specific relationship between whether an occupation is non-manual or manual and self-perceived social class for men.





MC
 %
WC
 %

I



  25
(61)
  16
(39)

II



  72
(47)
  81
(53)

III NM



  31
(38)
  51
(62)

Chi-square = 5.97 on 2 degrees of freedom (0.10 > p > 0.05)

Cramér’s V = 0.147

The above table shows that there is nearly, but not quite, conclusive evidence of a specific relationship between type of non-manual occupation and self-perceived social class for men.





MC
 %
WC
 %

III M



  27
(12)
206
(88)

IV



  10
(11)
  79
(89)

V



    6
(18)
  28
(82)

Chi-square = 1.11 on 2 degrees of freedom (p > 0.05)

Cramér’s V = 0.056

The above table provides little or no evidence of a specific relationship between type of manual occupation and self-perceived social class for men.

Thus most of the relationship between occupational class and self-perceived social class relates to the non-manual/manual dichotomy.

(ii) Digging for relationships
Reactions to the statement “Freedom is more important than companionship” (in relation to marriage) according to age category






18-24
25-34
35-44
45-54
55-59
60-64
65+
Strongly agree



    2
    3
    2
    3
    2
    1
   3

Agree




  10
  13
    4
    7
    1
    3
   6

Neither



  28
  32
  33
  18
  11
  10
 25

Disagree



  33
  52
  51
  60
  27
  27
 59

Strongly disagree


    3
    7
    7
    7
    3
    3
 12

Can’t choose



    3
    3
    1
    2
    1
    1
   6

No answer



    0
    0
    0
    1
    0
    0
   1

Chi-square = 34.1 on 36 degrees of freedom (p > 0.05)

Cramér’s V = 0.241

The above table has a low chi-square value when compared with its degrees of freedom, but a moderately big Cramér’s V. (Note also that many of the cells have expected values of less than 5, or even less than 1, hence a chi-square test is, strictly speaking, invalid).




18-44
 %
45+
 %

SA/A


   34
(12)
  26
  (9)

N/CC


 100
(35)  
  74
(25)

D/DS


 153
(53)
198
(66)

Chi-square = 10.5 on 2 degrees of freedom (p < 0.01)

Cramér’s V = 0.134

However, the above ‘compressed’ version of the preceding table has a value of chi-square that provides adequate evidence of a relationship between age category and the response to the statement.
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