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1. Handling complex categorical data

2. Some old measures — recording and using
educational data

3. New measures: Issues of functional form
«  Deciding between big and small categories
«  Why scales are better than big categories!

4. New measures: A CAMSIS approach for scaling
educational qualifications
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1) Handling complex categorical data

= Arguably the most common social survey datum
0 Basis of most social research reports/analyses/comparisons

» |t's rich and complex
0 We're often interested in very fine levels of detail / difference
0 We usually recode categories in some way for analysis

> ...how categorical data is managed is of great
consequence to the results of analysis...

Choices about recoding, boundaries, contrasts made
[e.g. RAE analysis: http://www.dames.org.uk/rae2008/]
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[Penn & Lambert 2009]

A ‘data management’ contribution

= Preserve information on what was done with categorical data

Communicate information on what should/could be done

Table 3: Comparison of ethnic group categories in 1991-2001 Census (Simpson

and Akinwale, 2006)

Compatible catcgory

1991 catcgorics

2001 catcgorics

White

White

White - all three sub-

Scotland)

categories (four in

Black Caribbean

Black - Caribbean

Black or Black British

- Black Caribbean

Black African

Black - African

Black or Black British

— Black African

Indian Indian Asian or Asian British - Indian

Pakistani Pakistani Asian or Asian British - Pakistani
Bangladeshi Gangladeshi Asian or Asian Dritish — Dangladeshi
Chinese Chinese Chinese or Other Ethnic Group — Chinese

Other (not comparable
over time)

Black - Other
Other - Asian
Other — Other

Mixed - all four sub-categories (one in

Scotland)
Black or Black British
Asian or Asian British

- Other Black
- Other Asian

Chinese or Other Ethnic Group — Other Ethnic

Group




Standardizing categorical data

‘Measurement equivalence’ (e.g. van Deth, 2003) is often
not feasible for complex categorical measures

For categorical data, equivalence for comparisons is
often best approached in terms of meaning equivalence

(because of non-linear relations between categories and shifting
underlying distributions)

(even if measurement equivalence seems possible)

» Arithmetic standardisation offers a convenient form of meaning
equivalence by indicating relative position with the structure
defined by the current context

» For categorical data, this can be achieved/approximated by
scaling categories in one or more dimension of difference
7
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‘Effect proportional scaling’ using parents’ occupational advantage
@ black-african

@ higher degree

@ chinese
@ first degree
@ other ethnic grp ® Professional
lack-oth ini
© black-other 8 1azassts SRS ALBRT SRS o
@ pridrteatib
. (rﬁﬁgpn%%ﬁf @ indian

@ bangladeshi

ce a levels @ white @ Clerical and secretarial

’ cg)lher higher gf
o. P nal and pra i i
‘ Bejsonal a d protective services

@ gee o levels or equiv

[
® commercial gf, no o levels ' %%[@%ﬁﬁg operatives
@ cse grade 2-5,scot grade 4-5

@ apprenticeship

I ® no qf

T T T T
0 1 2 3

Source: British Household Panel Survey 2007, adults aged 18+ and father's Cambridge Scale score.
Points at 1-3 show category mean. Points at 0 show individual values (scaled mean=28, sd=6; pop. mean=28, sd=18).




What was that then?

» We can represent categories through positions on a scale

» In turn, we can use position in the dimension as a category
score which then plugs into a further analysis (e.g.
regression main and interaction effects)

..Some options for data on ethnicity..

> Stereotyped Ordered Logistic Regression (SOR) models, summarize
dimensions of difference according to regression predictor values
[e.g. Lambert and Penn, 2001]

» Geometric data analysis for distances between people, or things
[cf. Prandy, 1979; Bennett et al., 2009]

» Assign category scores by hand (a priori or by selected average)

o oeeo

Correspondence analysis dimension scores
LFS pooled data for men, 1991-2005
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25 -2 -15 -1 -5 0 5
Dimension 1 (58.4%)
a = Born in UK; b = Came to UK before 1970; ¢ = came to UK 1970 or later
N=640295 (Data: Li and Heath, 2008) dames
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GESDE seeks to promote replicability /
transparency with categorical data...

»Document your own recodes / scalings

»Access somebody else’s recodes / scalings

»ldentify commonly used recodes / scalings
(& use them..!)

# Stata Do-File Editor - gemde_bhps_examples.do

File Edit Search Tools

e kRrdlbber @l @
0 lab_setup.do £) gemde_bhps_exampl... |
p eth2

e
E 18=3 *=.m /* Recodes to three groups */
if (racel==2 & memorig ~= 7) /* Makes 'white irish' a minority only if not in N|
capture lab drop ethzl

label define eth2l 1 "White UK" 2 "Black or Asian" 3 "Other white/other"
label wvalues eth2 eth2l

numlabel eth2l, add

<

Ready

2) Some old measures — recording &
_using educational data
- educ4
3.00 Higher 4.00 School
1.00 2.00 school or level or
-9.00 Degree Diploma vocational below Total

Highest -9 Missing or wild 323 0 0 0 0 323

zﬂ;ﬁ:ﬁ;;:; -7 Proxy respondent 982 0 0 0 0 982
1 Higher Degree 0 425 0 0 0 425
2 First Degree 0 1597 0 0 0 1597
3 Teaching QF 0 0 340 0 0 340
4 Other Higher QF 0 0 3434 0 0 3434
5 Nursing QF 0 0 161 0 0 161
6 GCE A Levels 0 0 0 1811 0 1811
7 GCE O Levels or Equiv 0 0 0 0 2518 2518
fea:lr;mercnal QF,No O 0 0 o 331 o 331
2;5:&“6 25,Scot 0 0 0 0 421 421
10 Apprenticeship 0 0 0 257 0 257
11 Other QF 102 0 0 0 0 102
12 No QF 0 0 0 0 2787 2787
13 Still At School No QF 138 0 0 0 0 138

Total 1545 2022 3935 2399 5726 15627




Some educational unit groups

Qualifications listing for the UK:
* British Qualifications (Kogan Page, 2010)
* Qualifications categories of major surveys

* BHPS, LFS, Census, etc
» LFS time series standard measure (used later below)

» UCAS degree codes
International schemes
» ISCED: International Standard Classification of Education
* (cf. Schneider, 2008)
* IPUMS: Census measures over 100 years and 65 countries

LIS: LFS measures over 50 years and 30 countries
13

Educational information

resources

* In most cases, the original qualifications
listing isn’t analysed, but is subjected to
some recoding transformation

» EIRs capture this data in a recoding matrix
or other documentation record

14




Address &l http://www.lisproject.org/techdoc/education-level/recoding.htm v &

*gﬁ;&”l“ls Data Access

Standardized Education Recoding

Please read the methods and the instructions how
to use the routine

Project specific
documentation
IS often well

Successful recoding into
variable EDUC

I Recoding could not be ‘

achieved
= = Wave I Wave II Wave III Wave IV
d IStrI buted Country Code around around around around
1980 1985 1990 1995
Australia AU 1981 1985 1989 1995
Austria AT . 1987 . 1994/1995/1997
e_g_ Belgium BE . 1985 1988/1992(1995/1997
Brazil BR . . . .
www.lisproject.org | e oA b lomlew
- . Colombia BR . . . .
Czech cz i . 1992 1996
Republic = =
Denmark DK . 1987 1992 1995
Estonia EE . .
Finland FI . 1987 1991 1995
France FR |1979/19811984A/1984B 1989 1994
Germany DE 1981 1983/1984 1989 1994
Greece GR 1995

Guatemala | GT

However, it's common to find:

= educational categories used which can’t
be easily replicated

= Users defining their own categories in an
ad hoc manner

»Independent approaches (e.g. Lemel, 2002)
»‘Unequal chances’ (Heath and Cheung 2007)
»Globalife (e.g. Blossfeld et al 2006)

16
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Thinking about ‘Old’ measures

= Good scientific practice to operationalise

and use/compare previous measures

For most of us, the self-discipline to do this is hard to

find!
» GEEDE intends to make this easy and
consistent
> Attract depositors (citation potential)
> Attract users (easy and better)

17

3) New measures: Issues of
functional form

» Functional form concerns the
representation of main effects, but also,
potentially, the use of interaction effects
with other controls (e.g. year of birth)

18




» LFS/GHS pooled data (Li and Heath, 2008)

ariable Obs Unique Mean Min Max Label

pdcot6esds 2796536 6 2.719703 1 6 education: esds cot: 6cat

pdcot2a 2796536 2 .6566631 (o] 1 Any qualifications level 1 or above

pdcot2b 2796536 2 .1658541 ] 1 Degree level qualifications

Pdcot3 2796536 3 1.822517 1 3 Qualifications: None; other; degree

hgefted 2513084 27 16.62574 5 31 age left full-time education

pd6agel 2796536 6 16.55295 15.08975 22.15164 Mean age of fi hing education, by education level
pd6age2 2796348 57 -.0226024 -.6597814 4.66174 Zmean age of finishing education, by level and birth co
ear 2796536 34 1991 .402 1972 2005 year

ob 2796536 106 1952.176 1884 1989

hge 2796536 101 39.22577 ] 100 age

19
| —$-9- ... —
Variable edcot6 edcot2a edcot2b edcot3 agefted ed6agel ed6age2

fem -.511101 -.53133387 -.53729777 -.52834877 -.54463797 -.5232144 -.52405605

year .05733417 -05950378 -06228331 -05845466 -06085059 -05901138 -06180939

N 596499 596499 596499 596499 596499 596499 596499

1 -534474.08 -564265.24 -547558.26 -538170.47 -552479.59 -537707.03 -541030.54

r2 .58251235 .53865707 .56378952 -57730597 .55653203 .57796227 .57323304

bic 1069081.1 1128610.3 1095196.-3 1076434 1105039 1075493.8 1082140.9

Variable edcot6_yob edcot2a_~b edcot2b_~b edcot3_yob agefted_~b ed6agel_~b ed6age2_~b
fem | -.51062512 -.53136197 -.53602679 -.52808958 -.54444947 -.52163944 -.52203225

N 596499 596499 596499 596499 596499 596499 596499

1 -534313.84 -564264.88 -547020.24 -538128.33 -552401.48 -537290.24 -540397.95

r2 .58273659 .53865761 .5645757 .57736569 .55664815 .57855163 .57413725

bic 1068827.2 1128622.9 1094133.6 1076376.3 1104896 1074673.6 1080889

» |n general terms, scaling of categories is
parsimonious ,and facilitates including
interaction effects 20




Different ways to scale...

Effect proportional scaling (single variables)

Stereotyped ordered regression scaling (multiple variables)
Relative value within a context (e.g. birth cohort)

Linear scaling

Mean standardised within birth decade*10
Level |Total | 00's | 10's | 20's | 30’'s | 40's | 50’s | 60’s | 70’s

1/15.1 -2 -3 -3 -4 -5 -6
2116.2 8 6 2 0 -2 -3
3(16.4 2 2 2 2 0 -2
4116.7 14 8 2 0 -1 -1 0 0
5(19.5 20 21 16 13 12 11 11 | 13
6222 47 36 31 29 23 20 22 | 22

4) New measures: A CAMSIS model
for educational qualifications

= A common way of scaling occupational data is to
analyse social interaction patterns between the
incumbents of occupations and depict the
dimension of social interaction distance as an
indicator of stratification

» CAMSIS approach (www.camsis.stir.ac.uk)

> Neutral empirical approach, independent of
occupational units, comparable across
contexts (e.g. Prandy and Jones, 2001)

22
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Homogamy scale for BHPS education levels
Males Females
— —
1. higher degree 1. higher degree
— —
2. first degree 2. first degree
- ]
3. teaching qgf 3. teaching gf
4. other higher gf 4. other higher gf .
- 1
5. nursing qf 5. nursing gf
6. gce a levels 6. gce a levels ]
] -
7. gce o levels or equiv 7. gce o levels or equiv
—
8. commercial gf, no o levels 8. commercial gf, no o levels
9. cse grade 2-5,scot grade 4-5 | 9. cse grade 2-5,scot grade 4-5 =
— ——
10. apprenticeship 10. apprenticeship
-_— -
11. other gf 11. other gf
— —
12. no of 12. no gf
T T T T T T T T T T
-2 -1 0 1 2 -1 0 1 2 3
|| AllM M, 20-50 M, 51-100 N/1000| || AllF F, 20-50 F, 51-100 N/1000
Source: BHPS Wave 18, correspondence analysis for cohabiting adults aged 20-100

Why might this be better than effect
proportional scaling?

= Average patterns of social reproduction

(stable response differences; not conflated with other
measures of socio-demographic difference)

= Derive relative scores within contexts

(gender, birth cohort, region)

= Can work out appropriate scores for
unusual/transient units
which are more stable than birth cohort specific means

24
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Summary

» Old measures
»Finding ways of recording / replicating
previous approaches
= New measures
»Scaling and standardising

> Attention to parsimony and multivariate
context

25
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