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 “Taiwan Social Change Survey, 2005: Social Stratification and Social  
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15

    
 19,700      5,910   25,610 
186,600   55,980  242,580 
 29,400    8,820   38,220 
 32,700    9,810   42,510 

268,400   80,520  348,920 

15



－v－



－vi－



－vii－

1 SSM 1

2
21

3 ISCO 47

4 SSM EGP
SIOPS ISEI

69

5 95

6 Evaluation of Occupational Prestige Hierarchy in
Korea and Japan: A New Approach to Measuring
Consensus and Inter-group Variations Keiko Nakao 113

7
133

8 151

9
163

187



－viii－

The 2005 SSM Research Series/ Volume 12 

Problems in Measurement and Analysis in Social Surveys 

Edited by Tadahiko Maeda 

CONTENTS

1 A Basic Methodology for Analyzing the Career
Data from the SSM Survey Tokio Yasuda 1

2 Development of Modules for Data Reduction: For
Efficient Analysis of Occupational History Sigeto Tanaka 21

3 Automatic ISCO-88 Coding with Machine
Kazuko Takahashi 47

4 SSM Occupational Code and International
Measures of Occupational Status: Conversion into
EGP Class Schema, SIOPS and ISEI

Nobuo Kanomata, Shunsuke Tanabe, and Hirohisa Takenoshita 69

5 Occupational Evaluation: A Comparative Study of
Japan and Korea Keiko Genji 95

6 Evaluation of Occupational Prestige Hierarchy in
Korea and Japan: A New Approach to Measuring
Consensus and Inter-group Variations Keiko Nakao 113

7 Cross Cultural Comparative Analysis of
Measurements on Social Network between Japan, Tsuyoshi Sugano 133

8 Influential Analysis of Sample Selection: Missing
data and Truncated or Censored Data Hirosi Takada 151

9 Constructing Social Space by Multiple
Correspondence Analysis: A New Orientation in Hiroyuki Kondo 163

Appendix.  187

Preface to Volume 12
Preface to the 2005 SSM Research Series



－1－

SSM

SSM

2

3
3

SSM

1955

SSM sequences

SSM 40

1975 1979 1985 1988 1990 1995

1998 1998, 2000 2004

2004



－2－

SSM

2 1

1

1 LHC

 2005 2005 SSM

1979

 2004  2005  2005

optimal matching 

methods sequence analysis DNA

Andrew Abbott

1990 Abbott and Tsay 2000 SSM

2004

Arosio 2004

4

2005 SSM

7 8 1 16

p.13

SSM

1

SSM sequential data



－3－

SSM

2005 SSM SSM2005-J

1988, 1992

1990
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1

3
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Bakeman and 

Quera 1995
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GSEQ

SPSS SSM

PY05

PY05 1 37 15 70 56

37 56 2,072 1

person-year

isnum   pen 
isn   pea 
isa   pepa 
isb   pec 
isbi isic   ped1a 
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isd   ped2 
ise   pep83 83
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ispa   pec05 05
isg     
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   pmage 
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rates, 

probabilities, durations 3

Bakeman and Gottman 1997; Sayers and McGrath 2004

1 20

3 0.15

1

2

3/5 .6 60

1 3 4 2 10

(1+4+10)/(1+3+4+2+10) .75 75

probabilities

1

(1+4+10)/3 5 /

3 RPD rate probability duration

3 RPD

C Y T 3
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  .070 ( .280)  .025 (.114)  15.7 (12.1) n 374 

  1.447 (1.160)  .427 (.328)  15.3 (12.8)  n 4903 

  .589 (1.160)  .078 (.156)  6.8 ( 6.9)  n 1894 

  .072 ( .480)  .007 (.046)  4.4 ( 3.9)  n 188 

  .077 ( .400)  .010 (.058)  6.3 ( 6.4)  n 272 

  .122 ( .360)  .051 (.174)  19.1 (14.1)  n 650 

  .147 ( .480)  .053 (.172)  16.6 (13.0)  n 718 

  .024 ( .200)  .005 (.048)  10.3 (10.2)  n 109 

  2.175 (1.520)  .334 (.270)  6.8 ( 6.7)  n 5509 
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1 SSM2005-J ver.4.2 15 70
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2 1
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if (x ~= 9 & x ~= 10 & x ~= 777777 & x ~= 888888) t = t + 1. 
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 .07 .025 15.7 374

 1.45 .427 15.3 4903

 .59 .078 6.8 1894

 .07 .007 4.4 188

 .08 .010 6.3 272

.12 .051 19.1 650

 .15 .053 16.6 718

 .02 .005 10.3 109

2.17 .334 6.8 5509

DK .03 .011 19.8 118

     

 .63 .136 14.1 1003

 .12 .034 13.4 472
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 .74 .166 15.1 1584

 .73 .139 12.0 1529

 .38 .051 7.9 807
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 4.14 .849 16.1 5491

 .18 .035 10.0 535

 .16 .031 8.7 572

 .12 .027 10.0 484

 .05 .011 9.6 219

 .09 .030 16.2 347

DK .07 .017 16.9 172

 .12 .038 19.3 389

 .01 .002 15.5 28

 .02 .005 16.3 59

 .01 .001 11.4 24

 .35 .081 16.2 762

 1.17 .235 13.3 2200

.03 .006 14.7 66

 .19 .042 12.7 507

1.40 .208 11.0 2065

 .21 .033 9.4 367

 .04 .007 9.4 88

.06 .009 8.7 99

.12 .023 13.0 209

.49 .077 9.6 697

.21 .042 13.6 367

.04 .006 9.0 77

.84 .127 9.9 1423

 .17 .042 15.4 392

DK .07 .016 19.1 134

    

1  .09 .028 15.1 348

2-4  .56 .135 15.7 1421

5-9  .63 .091 9.1 1243

10-29  .94 .137 9.1 1727

30-99  .84 .131 9.6 1568

100-299  .62 .096 9.3 1193

300-499  .30 .044 9.4 518

500-999  .27 .049 11.4 510

1000  .80 .144 12.6 1395

 .32 .082 16.9 677

DK .53 .064 8.4 812

1 SSM2005-J 15 70 3 a
n 5742 b

186 n 5556

2 n 5554
2

3 8 SSM 8 8 2007
10 1
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A Basic Methodology for Analyzing the  

Career Data from the SSM Survey 

Tokio YASUDA 

Osaka University of Commerce 

 The sequential data of occupational career is the most outstanding feature in the SSM 
survey, but the data has not been used enough. One of the causes of it is the shortage of basic 
methodology to analyze the career data. The purpose of this paper is to apply the methods used 
for the analysis of observed behaviors, to the analysis of the career data. It would add a new 
option to the methods for approaching the career data. 
 For making procedures of analysis not difficult, it is important to convert the sequential 
data into the appropriate form. It is effective to convert the data from the state sequences into 
the interval sequences. Therefore, the second section explains the actual conversion procedures. 
Because some judgments needed to complete the appropriate conversion are closely related to 
the coding works, it is preferable to conduct the conversion not at the analysis phase but at the 
coding phase. 
 Even though sequential data include huge information, it is preferable that researchers 
analyzing the data take the same order as for normal analyses. It means that you should do 
univariate analyses first, and then advance to multivariate analyses. The third section proposes 
to use three indices for each aspect of occupation. Three indices are rates, probabilities, and 
duration. The analyses of career data can be advanced continuously form the univariate to the 
multivariate by consistently using these indices. 

Keywords and phrases: occupational career, sequential data, methodology 
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 “toolbox” 
all-in-one

 Perl 

person-year
http://www.sal.tohoku.ac.jp/~tsigeto/dredu/ 

, Perl, ,

 (full-fledged) 

 (toolbox) 

 (data reduction) 

SSM

1990 1985 SSM  SAS System 
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1995 SSM  Perl (version 4) 

WWW  http://www.sal.tohoku.ac.jp/~tsigeto/ssm/script.html 

Perl version 5 (Wall, Christiansen, and Orwant 2000) 

Perl  version 5 

OOP ( )  (Conway 2001)

 Perl verson 4 

 Windows XP (Service Pack 2)  ActivePerl 

(http://www.activestate.com) v5.8.7

×

1

 ( )

 (

2005)  (  2007) 

1

SPSS (2005

SSM  SPSS )

 (data reduction) 

 (Wall and Schwartz 1993)



－23－

 ( 1)

1. Data reduction system 

(module) 

(interface) 

(type) 

 (scalar):

 (hash):

 (function):

Data Program Output Statistical package
 softwares...

Modules
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 (array):

 (structure):

 (pointer): (address)

2005 SSM

: 1  

: 2  

: 3  

: 4  

: 5  

: 6  

: 8  

 (table look-up) 

1  9  

2  12  

3  14  

4  14  

5  16  

6  18  

8  0  



－25－

Perl  ($ED_SSM 

)

     %eduyear = ( 
         1,  9, 
         2, 12, 
         3, 14, 
         4, 14, 
         5, 16, 
         6, 18, 
         8,  0, 
     ) ; 

     $Eduyear = $eduyear{$ED_SSM}; 

$ % { } 

 Perl 

     package SSM; 

          # 
     sub Eduyear { 
          ($e) = @_;    # 
          return  9 if 1==$e; 
          return 12 if 2==$e; 
          return 14 if 3==$e; 
          return 14 if 4==$e; 
          return 16 if 5==$e; 
          return 18 if 6==$e; 
          return  0 if 8==$e; 
          return '' ;    # 
     } 
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 SSM.pm 

     use SSM;    # SSM.pm 
     ...... 
     $Eduyear = SSM::Eduyear($ED_SSM); 

     package SSM; 

         # 
     %eduyear = ( 
         1,  9, 
         2, 12, 
         3, 14, 
         4, 14, 
         5, 16, 
         6, 18, 
         8,  0, 
     ) ; 

          # 
     sub Eduyear { 
          ($e) = @_;    # 
          return  $eduyear{$e} ; 
     } 

(

)

 SSM::Eduyear() 

SSM  Eduyear()  $ED_SSM 
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SSM  SSM 

 SSM2005, SSM1995, ... 2005 SSM

SSM::Eduyear() ?

SSM2005::Eduyear() ?

(export/import)  (object-oriented 

programming: OOP) 

 SSM  Eduyear() 

 Eduyear()  SSM::Eduyear() 

 (OOP) 

 ( )

 ( )

(class) 

 SSM2005::Eduyear() 

SSM::Eduyear() …… 

 OOP  ( )

 (  Dredu )

OOP 
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 (Dredu )  SSM  (SSM 

)

2. Dependency amoung modules 

Dredu —— 

 Dredu OOP 

Dredu::Output —— 

Dredu Dredu::Output

SSM::SSM2005

SSM::Occ95

SSM::SSM2005
::Career

Program

SSM::Career

Include+inherit: parentInclude: exporter childimporter
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SSM::SSM2005, SSM::SSM1995 —— 2005 , 1995 SSM

Dredu (inherit) 

SSM::Occ95 —— 1995 SSM  (1995 SSM  2006) 

SSM::Career 

SSM::Career, SSM::SSM2005::Career, SSM::SSM1995::Career —— 

 SSM::Caeer OOP 

2

Dredu 1

(1)  Perl 

 $  $Q01_1A 

(2) Dredu::Var 

 $Dredu::Var:: 

$Dredu::Var::q01_1a 

Dredu

Dredu Value 

 ( )

 ( )

 Perl  ( )

SSM::SSM2005  SSM::SSM1995  Dredu 

 Dredu 
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Dredu 

 (override) 

SSM::Career 

SSM::SSM2005::Career  SSM::SSM1995::Career 6

 ( )

 ( )

 ( )

valid( $X, $Y ) miss( $X, $Y ) 

All_valid( $X, $Y ) $X  $Y  0 (= )

 1 (= )
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1

 Dredu 

 Dredu 

        use Dredu; 
        $data = Dredu -> new; # 

 use 2  Dredu 

 $data  ->

 ( )

DATAFILE  fs 

    $data -> fs("¥t");     # 
    $head = $data -> datafile( 'DATAFILE' , 1 ) ;  # 1
    chomp $head;         # 
    @var = split( $data->fs , $head );  # 
    $data -> variables(@var);     # 
    while( $data -> read_text ){  # 1

          # 

    } 

configfile() Dredu 

    $data -> configfile( 'FILENAME' ); # 
    $data -> read_text;                # 1
    while( $data -> read_text ){ ....  # 1 ... 
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2005 SSM  ssm2005.pl 

 (ssm2005.dat)  ssm2005.pl 

 ssm2005.bin 

 (  ssm2005.ini) 

1995 SSM A  ssm1995a.pl 

 (4.4 )

1  read_binary 

    $data -> configfile( 'ssm2005.ini' ); # 
    while( $data -> read_binary ){ ....   # 1 ... 

 Value( ' ' ) 

Value( ' ' ,  ) 1 2

 ( )  $ 

    while( $data -> read_binary ){       # 1
        print $data -> Value( 'Q01_2A' ) ; # 
        print $Q01_2A ;                    # 

        $data -> Value( 'Q01_2A' , 30 ) ;  # 30
        $Q01_2A = 30;                      # 
    } 

 values(  ) 

    print $data -> values( 'Q01_2YW' , 'Q01_2M' ) ; # 

 values 

 (  variables )

variables 

(alias) 

    $data -> alias( 'Q01_1' , 'Sex' ); 
    $data -> alias( 'Q01_2A', 'Age' ); 
    $data -> alias( 'Q24_1' , 'MarStat' ); 
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    $data -> alias( 'DANSU' , 'NStage' ); 

 alias() 

 (

)

    [alias] 
    Q01_1    Sex 
    Q01_2A   Age 
    Q24_1    MarStat 
    DANSU    NStage 

ssm2005.pl 

SSM::SSM2005 

 missing() 

    $data -> missing( 
        'NA' , -32767, 
        'OUT' , -32766, 
        'BLANK', -32765, 
        'GHOST', -32764, 
        'YET' , -32763, 
    ) 

configfile() 

    [miss] 
    NA -32767 
    OUT    -32766 
    BLANK -32765 
    GHOST -32764 
    YET    -32763 

NA: 
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OUT: 

BLANK: 

GHOST: 9  ( )

YET: 

 miss() valid() All_valid() 

10

    if( valid($Q01_2A) ) {            # 
       $age10 = int( $Q01_2A / 10 );    # 10
       $age10 = 7 if 6==$age10 ;        # 70 60
    } else  {                         # 
       $age10 = $Q01_2A;                # 
    } 

 Misstype() 

Missval() 

        # $FOO  $BAR 
    if( Misstype($FOO) eq 'OUT' ) { $BAR=Missval('OUT') } ; 

Dredu::Output 

output()  Perl 

 $, 

    use Dredu:Output; 
    $, = "¥t" ;  # 
    ................. 
    output( 
       'NAME1', $VAR1, 
       'NAME2', $VAR2, 
       ................. 
    ) ; 

 ($VAR1, $VAR2...) 

1  (NAME1, NAME2...) 

1 Perl  print 
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      print $VAR1, $VAR2, $VAR3, .... ; 

 (standard output: STDOUT) 

Perl  select() 

SPSS

    missing values ALL (-32767 thru -32763). 

 convert_missing_to_alphabet  output() 

 (  A, B, C, ... )

    convert_missing_to_alphabet; 
    output( ....... ); 

SAS System SAS

    missing A B C D E; 

 convert_missing_to_null  ( )  convert_missing_

to_dot  (.)  (

output() )

Dredu::Output  freq(), frequencies(), class_freqlist() 

2

1 class_freqlist() 2

    while( $data->read_binary ){ 
        ....... 
        $sex{$Q01_1} ++ ;            #  ( )
        $marstat{$data->Value('MarStat')} ++; 
        $sex_marstat{$Q01_1, $data->Value('MarStat')} ++; 
    } 
    freq( %sex );                    #  ( )
    frequencies( 8,  %marstat );     #  ( , %, %) 
    class_freqlist(8,%sex_marstat);  #  ( , %, %)
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output()

Dredu

 Common_question() 

 (2005 SSM A/B )

    $Household_size = Common_question( $A20_1, $B07_1 ); 

 Sum() 

    $Sum_of_valid = Sum( $A, $B, $C, ... ); 

 dummy() 1 2

    @foo = dummy($FOO, 0, 1, 2, 3 ); 
    output( 
        'FOO_0', $foo[0],  # $FOO==0 1,  0 
        'FOO_1', $foo[1],  # $FOO==1 1,  0 
        'FOO_2', $foo[2],  # $FOO==2 1,  0 
        'FOO_3', $foo[3],  # $FOO==3 1,  0 
    ); 

 SSM::SSM2005  SSM::SSM1995  Dredu  Dredu 

SSM

Dredu

SSM::SSM2005  SSM::SSM1995 

    use Dredu;        # 
    use SSM::SSM2005; 
    $data = SSM::SSM2005 -> new; # 
    ..... 

 Id  ($NUMS),  ($NUMP),  ($NUMI) 
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ID

 Age_marriage, Age_first_birth, Age_last_birth 1

(1997) 

 children_age, age_births, household_member 

2005

SSM  (1997) 

household_member 1 2 2

 1 (= ) 0 (= )

 SSM/SSM2005/Household.pl  household_type 

    require 'SSM/SSM2005/Household.pl'; 
    ........ 
    household_type; 

SSM  Eduyear() 1

 Income_10000yen() 

    $Eduyer = Eduyear ($ED_SSM); 
    $Pinc_metric = Income_10000yen($Q33A); 

SSM::Career, SSM::SSM2005::Career, SSM::SSM1995::Career 

SSM::Career 1995 SSM 2005

SSM

1995 2005

SSM::Career 

OOP
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SSM (career) 

 ( )

(stage) 2005 16 1995

17

page:

number:
industry:  (SSM )
size:  ( )
status:
job:  (SSM )
post:
start:
reason:  (2005 ; )
reason7:  (2005 ; )
isic: ISIC (2005 )
isco:  ISCO (2005 )
income:  (2005 ; )

 $Q08D02 

 new() 

new() 

0

0

 empty  ( 0 )

SSM::Career ( )

2  ( 3)
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3. Manipulation of a career object 

 valid_range 

2005 16 1995 17

valid_range 

    ..... 
    use SSM::SSM2005::Career; 
    $career0 = SSM::SSM2005::Career -> new($data); # 
    ..... 
    while( $data -> read_binary ){ 

income income income income income income

reason7 reason7 reason7 reason7 reason7 reason7

reason reason reason reason reason reason

isco isco isco isco isco isco

isic isic isic isic isic isic

start start start start start start

post post post post post post

job job job job job job

size size size size size size

industry industry industry industry industry industry

status status status status status status

number number number number number number

page page page page page page

0 1 2 3 4 5

@job = 
   $career -> job

$stage3 = $career -> stage(3)
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       $career = $career0 -> valid_range;          # 
       # 
    } 

 stage() 

    $third_stage= $career -> stage(3);        # 3
    $odd_stages = $career -> stage(1,3,5,7);  # 1,3,5,7

 first, last 

    $first_stage= $career -> first;            # $career -> stage(0) 
    $last_stage = $career0->valid_range->last; # $career0->stage($DANSU) 

firstjob 0

( )  stage(1) 1

1 2

 (empty )

 firstjob_single 

0  ( ) 1

1  (  (1997) )

 (empty )

 firstjob 

 at_age ( , )

    $career_young = $career -> at_age(20,29);  # 20

first ( )  last (

)

    $Age_lc = $data->Age_last_birth;  # 
    $career_lc = $career -> at_age($Age_lc) -> last; 

 each 

    foreach $x ($career->each) { 
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        print $x -> status;  #  (  status )
    } 

 (page, status, industry, 

job, size )

    print $career->status;  # 

 each 

    print map {$_->status} $career->each;  # status

    $Age_lc = $data->Age_last_birth; 
    $career -> at_age($Age_lc) -> last -> status ;  

 have_job status 

    if( $career->at_age($Age_lc)->last->have_job ){ 
        # 
    } 

 job8598 1995 SSM  (1995 SSM  2006) 

1985 SSM  (2005

 2007, pp. 89–94)  (3 )

 class_job8 SSM (1995 SSM  2006, pp. 101–5) 

8
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    $j8 = $career -> firstjob -> class_job8; 
    print ' ' if $j8==1; 
    print ' ' if $j8==2; 
    print ' ' if $j8==3; 
    print ' ' if $j8==4; 
    print ' ' if $j8==5; 
    print ' ' if $j8==6; 
    print ' ' if $j8==7; 
    print ' ' if $j8==8; 
    print ' ' if $j8==Missval('OUT'); 
    # 

 job8595 

SSM::Occ95

 occ8() 

    ........ 
    use SSM::Occ95; 
    ........ 
    while( $data->read_binary ){ 
        $career = $career0->valid_range; 
        print map { occ8($_) } $career->job;  #  job occ8()
    } 

 class_new8()  (  1999) 

 ( ) 6 (300 )

 (1999) 

1:
2:
3:
4:
5:
6:
7:
8:
Missval('OUT'):

:

 class_status4  ( ) 4

1:
2:
3:
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9:

0 9 10

    sub class10 { 
        my ($self) = @_;                  # 
        my $N8 = $self -> class_new8(6);  # 
        my $S4 = $self -> class_status4;  # 4
        my $class; 
        if( miss($S4) ) { $class =$S4; }  # 
        elsif( 1==$S4 ) { $class = 9; }   # 
        elsif( 2==$S4 ) { $class =$N8; }  # 
        elsif( 3==$S4 ) { $class =10; }   # 
        elsif( 9==$S4 ) { $class = 0; }   # 
        else{ warn( "ERROR: Illegal value $S4" ); }  # 
        return $class; 
    } 

    $Fjs10 =$career -> firstjob_single -> class10;  #  class10 
    $Age_lc = $data->Age_last_birth 
    $Lc10 = $career -> at_age($Age_lc) -> last -> class10; 
    output ( 
        'Id', $data->Id, 
        'Sex', $data->Value('Sex'), 
        'Age', $data->Value('Age'), 
        'MarStat', $data->Value('MarStat'), 
        'MarAge', $data->Age_marriage, 
        'Age_lc', $Age_lc->Age_last_birth, 
        'Fjs10', $Fjs10, 
        'Lc10', $Lc10, 
    ); 

ID, , , , , , ,

SPSS  ssm05py.sps (2007-07-18)  ( 400

) 15 70  (12

) 1

3  (70 15+1)×12 = 672 
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675

    .......  ...... 
    # 
    @field = qw( 
        page number reason industry isic size  
        status job isco post start income 
    ); 
    @vname = qw(ISNUM ISN ISA ISB ISBI ISC ISD ISE ISEI ISF ISPA ISG); 

    # 
    @header=(); 
    foreach $a(15..70){ 
        push @header, map{ $_ . $a }@vname; 
    } 
    print 'NUMS' , 'NUMP' , 'NUMI', @header; 

    # 1
    while( $data -> read_binary ){ 
        $career = $career0 -> valid_range;   # 
        @result=(); 
        foreach $a(15..70){ 
            $j = $career->at_age($a)->last;  # 
            foreach $f( @field ){ 
                push @result, $j -> $f;     # 
            } 
        } 
        print $NUMS , $NUMP , $NUMI, @result;   # 
    } 

: Perl
Perl

#
; —— 
$
%
@
@_ 
::
->
'...'
"¥t"
++ 
=
==  ( )
eq  ( )
foreach $i(...){...}  ()  $i  {} 
map {...}  {} 
my  { } 
package
print
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push
qw(...)  ( ) 
require  Perl 
return
sub
use
warn
while(...){...}  ( ) 

1995 SSM . 2006. SSM  (95 ) ( ).  
2005 . 2007. 2005 SSM .
Conway, Damian;  ( ). 2001. Perl

.
. 1999. : .

. 2007. : 3
.

. 2005. 2  (NFRJ03): 1
.

. 1997. 48: 130–42.  
Wall, Larry, and Randal L. Schwartz; =  ( ). 1993. Perl .
Wall, Larry, Tom Christiansen, and Jon Orwant. 2000. Programming Perl (3rd ed). Sebastopol, CA: O’Reilly.  

Development of Modules for Data Reduction: 

For Efficient Analysis of Occupational History 

Sigeto TANAKA 
Tohoku University 

This paper proposes a “toolbox” approach for analyses of data with a complex structure. In this 
approach, you use any programming language for preprocessing before statistical analyses. It is an 
alternative to the “all-in-one” approach in which you use a statistical package to conduct both data 
processing and statistical analyses. It is efficient to use a full-fledged programming language instead of 
poor data processing functions of statistical packages. And it is more efficient to utilize “modules” 
prepared to meet common needs. The paper focuses on the data structure and the object-oriented modules 
to process occupational history. The author has developed some modules in Perl, and introduces the basic 
feature of the modules. This paper also includes some programs to make class categories and parson-year 
data of personal histories. Further details are available from http://www.sal.tohoku.ac.jp/~tsigeto/dredu/.  

Keywords and phrases: data structure, Perl, career analysis, object-oriented programming 
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6

7

8 http://jgss.daishodai.ac.jp/japanese/frame/japanesetop.html. 
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nonresponse
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15 http://chasen.org/~taku/software/TinySVM/ 
16
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Automatic ISCO-88 Coding with Machine Learning 

Kazuko TAKAHASHI 

Keiai University 

In recent occupation coding, coders are asked to assign an example to ISCO(International 

Standard Classification of Occupation)-88 in addition to SSM Social Stratification and Social 

Mobility -95 codes. However, this double-coding needs time consuming and laborious efforts. 

Therefore, we also propose an automatic coding method with machine learning for ISCO-88 because 

SSM automatic coding system, which we have already developed, effectively supports coders. In the 

proposed method, we use either type of SSM codes as features in learning. One is a correct code, and 

the other is a predicted code. We empirically show that using correct SSM codes is the most effective, 

and that using predicted codes is more effective.  

Keywords and phrases: automatic coding, ISCO-88, SSM occupation coding system, machine learning,

SVMs, NANACO system, multiclass classification 
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SSM

EGP SIOPS ISEI

2005 SSM SSM
ISCO-88 EGP

SIOPS ISEI 1995 SSM
ISCO

SSM ISCO-88
SIOPS ISEI EGP

ISCO Ganzeboom and Treiman (1996)
1

1955 EGP 2
1965

SSM ISCO-88 EGP SIOPS ISEI 

1.

SSM 1955 10

SSM

6 2005 SSM SSM

ISCO-88 International Standard Classification of 

Occupations 1988 ISCO

2005 ISCO EGP (EGP 

class schema) SIOPS (Standard International Occupational Prestige Scale) ISEI 

(International Socio-Economic Index of Occupational Status) Ganzeboom and 

Treiman (1996) ISCO-88 EGP SIOPS ISEI
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1995 ISCO 1955

1995 5

SSM

ISCO-88 SOPS ISEI

EGP ISCO

Ganzeboom and Treiman (1996)

1955

EGP 1965

2. EGP

EGP

Erikson, Goldthorpe and Portocarero (1979)

Erikson and Goldthorpe (1992) EGP

EG

EGP 1970 7 CASMIN

(Comparative Analysis of Social Mobility in Industrial Nations)

1

EGP

(Ganzeboom and Treiman 1996: 204)

Ganzeboom and Treiman (1996) ISCO-88 EGP

ISCO EGP

1 ISCO unit EGP

2 1

2 SPSS

2005 SSM SSM ISCO

ISCO EGP ISCO
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1995 SSM ISCO

1995 1

SSM ISCO 2

SSM
1

SSM EGP

SSM ISCO

ISCO SSM EGP

3 SSM ISCO

SSM EGP 1 SIOPS ISEI

4 Ganzeboom and Treiman (1996) 2

5 SSM EGP

3. SSM ISCO

1 SSM ISCO SSM95 1995

SSM SSM75 1975 SSM

1995 188 1975 288

ISCO ISCO Title SSM ISCO unit

EGP9 EGP 1

2

SSM ISCO

ISCO EGP9 SIOPS ISEI Ganzeboom and Treiman (1996)
2

SSM ISCO

index ISCO 4

390 3 SSM 1 SSM

ISCO 1995 SSM 
                                                       
1 SSM 2005 ISCO

2
2 EGP 11 Ganzeboom and Treiman (1996)
ISCO SIOPS ISEI EGP ISCO

EGP Ganzeboom http://homes.fsw.vu.nl/%7Eganzeboom/ pisa/index.htm
ISCO EGP

3 390
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501 1975 1 ISCO 3

(2100, 2120, 2200)

SSM ISCO EGP SOPS ISEI

1 SSM ISCO

SIOPS ISEI ISCO

2100

SSM 1995 1975

95 583 584 / 75

278 623 196 197

SSM ISCO 1 0

4. Ganzeboom and Treiman EGP 2

EGP 11

6 7 Ganzeboom and 

Treiman(1966) 10 11 IIIa (Higher 

grade routine nonmanual) IIIb (Lower grade routine nonmanual)

2 III (Higher and lower 

grade routine nonmanual)

ISCO EGP 2 1

ISCO EGP

EGP 2 1, 2, 3, 7, 8, 9, 10, 11 6

IIIa IIIb 4 (Small employer), 5 

(Independent) 2 1 7 (Manual 

foreman) ISCO 3452 Armed forces non commissioned officers

7 2

Ganzeboom and Treiman (1996) 2 SPSS

2 (1) (8) 1

EGP ISCO

2

0 1 9 10 3



－85－

2 EGP 10
1 I Higher service 

   Includes mostly professionals, large enterprise employers and higher managers
   (>10 subordinates)

2 II Lower service  
   Includes mostly associate professionals, lower managers (1-10 subordinates),
   higher sales

3 III Routine clerical/sales 
   Includes routine clerical and sales workers

4 IVa Small employer 
   Includes small entrepreneurs (1-10 subordinates)

5 IVb Independent   
   Own account workers, no employees

7 V Manual foreman 
   Manual workers with supervisory status (>1 subordinate)

8 VI Skilled manual  
   Mostly craft workers, some skilled service, and skilled machine operators

9 VIIa Semi-Unskilled manual  
   Mostly machine operators, elementary laborers, elementary sales and services

10 VIIb Farm workers  
   Employed farm workers, irrespective of skill level; also family farm workers

11 IVc Farmers/Farm managers 
   Self-employed and supervisory farm workers, irrespective of skill level

(1)

1 3 (Routine clerical/sales)

1 2 (Lower service)

  (2)

2 (Lower service) 3 (Routine clerical/sales)

ISCO (a)(b)(c) 4 (Small employer)

(a)1310 (1310 1319 ) [Small enterprise] General managers 

(b)3400 (3400 3439 ) Other associate professionals 

(c)4000 5000 (4000 5230 ) Clerks Service workers and shop  

& market sales workers 

(a) (10 ) (b)

(c)

ISCO 1

Lower service Routine clerical/sales

(3)

1 7 (Manual foreman), 8 (Skilled manual), 9 (Semi-Unskilled manual)

(d) ISCO 9300 9300 9333
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Laborers in mining, construction, manufacturing and transport 5

(Independent)

1

EGP

(4)

1 8 (Skilled manual)

1 7 (Manual foreman)

(5)

1 10 (Farm workers) 11 (Farmers/Farm 

managers)

(6)

4 (Small employer)

5 (Independent)

(7)

5 (Independent)

1 4 (Small employer)

(8)

2 (Lower service), 3 (Routine clerical/sales), 4 (Small employer)

10

1 (Higher service)

3 Ganzeboom and Treiman (1996)

3 Ganzeboom and Treiman (1996) 2

DG PR AND DG (2) (a)(b)(c) (ISCO)

PR (3) (d)

EGP EGP
(1)
(2) /  DG 
(3) / /  PR 
(4)
(5)
(6)  0
(7)
(8)
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5. SSM EGP

SSM EGP Ganzeboom and 

Treiman (1996) EGP 10 10 Farm workers 11 

Farmers/Farm managers 9 1

SSM EGP9 11 10

9

4  1995 SSM EGP9 ( 1 ): 2005

COMPUTE EG= SSM95. 
RECODE  EG 
          (701=559)(702=679)(703=521)(704=633)(706=607). 
RECODE  EG 
          (501 thru 504=1)(505=2)(506 thru 510=1)(511 thru 516=2) 
          (517 thru 519=1)(520 thru 523=2)(524=1)(525 thru 535=2)(536=1) 
          (537, 538=2)(539=3)(540 thru 544=2)(545 thru 548=1)(549, 550=2) 
          (551, 552=1)(553=2)(554 thru 565=3)(566, 567=5)(568=5) 
          (569=3)(570 thru 572=9)(573, 574=3)(575=2)(576, 577=3) 
          (578=9)(579=8)(580=9)(581=8)(582, 583=9)(584=3)(585=9)(586, 587=3) 
          (588=9)(589=2)(590, 591=3)(592=9)(593 thru 595=8)(596, 597=9)(598=8) 
          (599 thru 605=11)(606=8)(607=9)(608, 609=2)(610=1)(611=3) 
          (612 thru 614=9)(615=2)(616, 617=3)(618=9)(619=2)(620 thru 622=9) 
          (623 thru 627=9)(628 thru 632=8)(633, 634=9) 
          (635 thru 638=8)(639=9)(640 thru 642=8)(643=9)(644=8) 
          (645, 646=9)(647=8)(648 thru 650=9)(651=8)(652,653=9) 
          (654, 655=8)(656,657=9)(658=9)(659=9)(660 thru 663=8) 
          (664=9)(665, 666=8)(667=9)(668=8)(669=9)(670=2)(671=8)(672=9) 
          (673 thru 680=8)(681 thru 683=9)(684=8)(685 thru 688=9) 
          (ELSE=999).  

4 5 1 <SSM ISCO EGP9 >

SSM EGP 1

1 SSM EG 2 RECODE

EGP9 4 1995 2005

RECODE 1 RECODE 2005

SSM 4 1995

RECODE SSM95 1995 SSM

                                                       
4 2005 701 702 703 704

705 706 707 707
2005 2005

2005 SSM (pp.85-91)
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5 1975 SSM 1965 1985

SSM75 1975 SSM

1

DO REPEAT

6 2 (1) (4), (6)

(8) 3 (5) 1

DG PR

AND

5  1975 SSM EGP9 ( 1 )

COMPUTE EG=SSM75. 
RECODE  EG 
          (1 thru 9=1)(10=2)(11 thru 15=1)(16 thru 21=2)(22 thru 24=1) 
          (25 thru 28=2)(29=1)(30 thru 40=2)(41=1)(42, 43=2)(44=3)(45=2) 
          (46 thru 49=1)(50, 51=2)(52, 53=1)(54=2)(55 thru 63=3)(64, 65=5) 
          (66=5)(67=3)(68, 69=9)(70 thru 72=3)(73=2)(74, 75=3) 
          (76 thru 88=11)(89 thru 96=9)(97, 98=8)(99=9)(100, 101=2)(102=1) 
          (103=3)(104, 105=9)(106=8)(107=9)(108=2)(109, 110=3)(111=9)(112=2) 
          (113, 114=9)(115,116=8)(117=9)(118=8)(119=9)(120=8)(121=9)(122=8) 
          (123 thru 126=8)(127=9)(128, 129=8)(130 thru 137=9)(138 thru 141=8) 
          (142=9)(143, 144=8)(145=9)(146 thru 148=8)(149 thru 159=9) 
          (160 thru 162=8)(163 thru 170=9)(171, 172=8)(173 thru 181=9) 
          (182, 183=8)(184 thru 190=9)(191 thru 193=8)(194 thru 196=9) 
          (197=8)(198=9)(199=8)(200 thru 203=9)(204 thru 206=8)(207, 208=9) 
          (209=8)(210=9)(211=8)(212 thru 216=9)(217 thru 221=8)(222=9) 
          (223, 224=8)(225=9)(226=8)(227 thru 229=9)(230=8)(231 thru 239=8) 
          (240=9)(241 thru 244=8)(245=9)(246, 247=8)(248=9)(249=8)(250=9) 
          (251=2)(252=8)(253=9)(254=8)(255 thru 262=9)(263 thru 265=8) 
          (266, 267=9)(268=8)(269 thru 271=9)(272, 273=8)(274, 275=9)(276=8) 
          (277 thru 280=9)(281=3)(282, 283=9)(284=2)(285=3)(286 thru 288=9) 
          (ELSE=999). 

6  SSM EGP

EGP a b EGP
(1)
(2) /   DG 
(3) / /

  PR 
(4)

/
(6) 1
(7) 2-29
(8)

30
a
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7 1995 SSM EGP9 2

SPSS 2005

EG 4 5

EGP9

7  1995 SSM EGP9 ( 2 ): 2005

1  COMPUTE   PR=SSM95. 
2  COMPUTE   DG=SSM95 
3  RECODE    PR (501 thru 613=1)(615 thru 681=1)(684, 687=1)(ELSE=0). 
4  RECODE    DG (553 thru 565=1)(569=1)(572 thru 577=1)(579=1) 

                (581 thru 592=1)(597, 611=1)(616 thru 618=1)(ELSE=0). 
5  RECODE    SV (2=1)(3 thru 4=2)(5=3)(6=4)(ELSE=0). 
6  RECODE    SE (6, 7=1)(1=2)(ELSE=0). 
7  RECODE    SZ (1=1)(2 thru 4=2)(5 thru 10=3)(ELSE=0). 
8  IF (EG=3 AND SV>=2)                          EG=2. 
9  IF ((EG=2 OR EG=3) AND SE>=1 AND DG=1)      EG=4. 

10  IF ((EG>=7 AND EG<=9) AND SE>=1 AND PR=1)   EG=5. 
11  IF ((EG=8 OR EG=9) AND (SV>=1 AND SV<=3))    EG=7. 
12  IF ((EG=4) AND SZ=1)                          EG=5. 
13  IF ((EG=5) AND SZ=2)                          EG=4. 
14  IF ((EG>=2 AND EG<=4) AND SV>=3 AND SZ=3)  EG=1. 

8  1975 SSM EGP9 ( 2 ): 1975

1  COMPUTE   PR=SSM75. 
2  COMPUTE   DG=SSM75 
3  RECODE    PR (1 thru 106=1)(108 thru 227=1)(230 thru 255=1)(266 thru 288=1) 

                (ELSE=0). 
4  RECODE    DG (54 thru 63=1)(67=1)(70 thru 75=1)(103=1)(109 thru 111=1) 

                (267=1)(272 thru 274=1)(276 thru 286=1)(288=1)(ELSE=0). 
5  RECODE    SV (25=1)(22 thru 24=2)(27, 28=2)(21=3)(10=4)(ELSE=0). 
6  RECODE    SE (3=1)(4=2)(1=3)(ELSE=0). 
7  RECODE    SZ (1=1)(2, 3=2)(4 thru 8=3)(ELSE=0). 
8  IF  (EG=3 AND SV>=2)                         EG=2. 
9  IF  ((EG=2 OR EG=3) AND SE>=1 AND DG=1)     EG=4. 

10  IF  ((EG>=7 AND EG<=9) AND SE>=1 AND PR=1)  EG=5. 
11  IF  ((EG=8 OR EG=9) AND (SV>=1 AND SV<=3))   EG=7. 
12  IF  (EG=4 AND SZ=1)                           EG=5. 
13  IF  (EG=5 AND SZ=2)                           EG=4. 
14  IF  ((EG>=2 AND EG<=4) AND SV>=3 AND SZ=3)  EG=1. 

1 2 SSM PR DG 3-4

(3) (d) 5-6 (2) (a)(b)(c) SV

5 1= 2= 3= 4= 0=

SE 6 1=

2= 0= SZ

7 1=1 2=2 29 3=30 0=
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IF 8 6 (1) 9 (2) 10 (3) 11 (4) 12 (6)

13 (7) 14 (8)

8 1975 SSM EGP9 1975

7 1995 SSM 1-2 SSM

SSM75 3-7 PR DG SV SE SZ

RECODE 8-14 7

1975 SSM 1965 1975 1985 1995 1995

2005 5 8 1975 4

7 2005 1965 1985

2 1995 2 EGP9 SSM

SV SE SZ 9 5-7 RECODE

1965

9 RECODE
RECODE

1965 (25=1) (22 thru 24=2) (27, 28=2) (21=3) (10=4)
 1975 (25=1) (22 thru 24=2) (27, 28=2) (21=3) (10=4) 

SV 1985 (2=1) (3, 4=2) (5=3) (ELSE=0)
1995 (2=1) (3, 4=2) (5=3) (6=4) (ELSE=0)
2005 (2=1) (3, 4=2) (5=3) (6=4) (ELSE=0)
1965 (30=1) (40=2) (10=3) (ELSE=0)
1975 (3=1) (4=2) (1=3) (ELSE=0)

SE 1985 (4=1) (5=2) (1=3) (ELSE=0)
1995 (5=1) (1=3) (ELSE=0)
2005 (6=1) (1=3) (ELSE=0)
1965 (1=1) (2, 3=2) (4 thru 7=3) (ELSE=0)
1975 (1=1) (2, 3=2) (4 thru 8=3) (ELSE=0)

SZ 1985 (1=1) (2 thru 4=2) (5 thru 10=3) (ELSE=0)
1995 (1=1) (2 thru 4=2) (5 thru 10=3) (ELSE=0)
2005 (1=1) (2 thru 4=2) (5 thru 10=3) (ELSE=0)

6.

SSM SSM ISCO

Ganzeboom and Treiman (1996) EGP

10 1965 2005
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EGP9

EGP 1

Ganzeboom ISCO1200 Corporate managers 10

1300 General managers 10

SSM 1. Higher service 2. 

Lower service 10 5

I+II. Service 

class

10 EGP9 (%)
   1965 1975 1985 1995  2005

1 I Higher service 6.2 8.4 10.3 14.5 14.0 
2 II Lower service 12.2 13.4 16.0 17.0 15.5 
3 III Routine clerical/sales 13.3 13.9 13.8 11.7 13.0 
4 IVa Small employer 11.7 8.3 7.0 13.8 10.3 
5 IVb Independent 5.5 7.7 10.1 3.8 3.5 
7 V Manual foreman 4.8 5.2 6.7 8.0 8.1 
8 VI Skilled manual 10.2 12.0 10.4 10.6 11.4 
9 VIIa Semi-Unskilled manual 16.3 16.0 18.2 14.7 18.1 

11 IVc Farmers/Farm workers 19.9 15.2 7.5 5.8 6.0 
 100.0 100.0 100.0 100.0 100.0 

N 1965 2532 2214 2182 2202 

2 SSM ISCO EGP

SSM

EGP SSM EGP

1 EGP

ISCO SSM 6

3 4. Small employer 5. Independent SSM

1985

1995 2005 10 1985

1995
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30

6 SSM ISCO (2006)



－92－

1 7

IVab. Petty bourgeoisie

4 5 SSM EGP

6 7, 8, 9 SE

2

1
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6 I+II. Service class, III. Routine clerical/sales, IVa+IVb. Petty 

bourgeoisie, V+VI. Skilled manual, VIIa. Semi-Unskilled manual, IVc+VIIb. Farmers and farm 

workers ISCO EGP6 8

86.1% ( EGP 2197 1892

) 85.1% ( 1937 1648 ) V+VI. Skilled manual

VIIa. Semi-Unskilled manual 5 90.0% 90.8%
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SSM Occupational Code and International Measures of Occupational Status: 

Conversion into EGP Class Schema, SIOPS and ISEI 

Nobuo KANOMATA 
Keio University 

Shunsuke TANABE 
The University of Tokyo 

Hirohisa TAKENOSHITA 
Shizuoka University 

The data of Social Stratification and Social Mobility (SSM) Survey in Japan 2005 contains 
SSM occupational code as well as ISCO-88 code. The latter would be easily transformed into 
EGP class schema, SIOPS and ISEI which have been employed frequently in cross-national 
studies. However, the Japanese data of SSM Survey collected before 2005 did not include 
ISCO-88 but only SSM code which has brought about difficulty with regard to constructing 
internationally popular classification and index of occupations because of its peculiar 
classification. This paper shows correspondence between SSM code and ISCO-88 and presents 
how to construct EGP class schema, SIOPS and ISEI from SSM code. Since the data collected in 
1955 lacks the information on job-ranking, the method of conversion to EGP class schema to be 
presented can be applicable from the second (in 1965) to the sixth (in 2005) survey data. 

Keywords and phrases: SSM occupational code, ISCO-88, EGP class schema, SIOPS, ISEI 
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Occupational Evaluation: A Comparative Study of Japan and Korea 

Keiko GENJI 
Rikkyo (St. Paul’s) University 

The present paper investigates the structure of occupational evaluations in Japan 

and Korea by analyzing the data collected from a nationwide survey. The occupational 

prestige hierarchy between Japan and Korea is very similar (Person’s r = 0.940).  But 

the relative rankings of some occupations are different. By the INDSCAL analysis and 

the method of cluster analysis, a high level of agreement in the evaluation of occupations 

between two countries was also noted. The means of each evaluative criterion in Korea 

are Japan show some differences. The way of evaluating the occupational status between 

two countries, i.e. the weights of each evaluative criterion, is different. 

Keywords and phrases: structure of occupational evaluations, occupational prestige score, 

evaluative criteria 
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Evaluation of Occupational Prestige Hierarchy in Korea 
and Japan: A New Approach to Measuring Consensus and 

Inter-group Variations

Keiko Nakao 
(Tokyo Metropolitan University) 

Abstract
 Numerous empirical studies of occupational prestige in the past several decades have 
accumulated a great deal of knowledge about the ways in which people evaluate the social 
standing of various occupations.  The general empirical findings point to that of stability.  It is 
understood not only that different measuring instruments produce very similar results, but also 
that the prestige hierarchy is remarkably stable over time (Hodge, Seigel, and Rossi, 1964; 
Nakao and Treas, 1994) and consistent across societies (Treiman, 1977).  Recent studies that 
compared the prestige hierarchy among East Asian societies also found a high degree of 
consistency between Korea and Japan (Arita, 2005) and between China and Japan (Sonoda, 
2005).  Such high degree of consistency may easily steer us to conclude that the status 
hierarchy of occupations are quite similar among East Asian countries.  These statistical results 
were, however, obtained in analyses based on the prestige scales already constructed by 
aggregating individuals’ ratings.  Since the prestige score of an occupational title is equivalent 
to the average score over all respondents’ ratings on that title, analyses that are based solely on 
the computed prestige scores inevitably ignore variability among individual raters.   

The objective of this paper, therefore, is to re-examine the degree of agreement and 
disagreement in individuals’ evaluations.  Here I propose a new approach to measure the 
degree of consensus in occupational evaluation, based on the model called a theory of cultural 
consensus.  The application of this approach enables us to assess whether there is a collective 
consensus.  It also allows us to measure the portion of prestige perception that is commonly 
shared by all individuals in both countries relative to the amount of variation not shared by the 
respondents in two countries.  The analysis showed an existence of strong consensus within 
each country as well between two countries, confirming prior findings; however, there still 
remains a portion of variance yet to be explained by various subgroups of individuals.  

Key words:  Occupational Prestige, Consensus Model, and Korea-Japan Comparisons 

1. Introduction

Numerous empirical studies of occupational prestige in the past several decades 

have accumulated a great deal of knowledge about the ways in which people evaluate the 

social standing of various occupations. Prior studies not only produced widely used 

scales of prestige and the socioeconomic index (SEI) for various occupations, researchers 

have made efforts to investigate systematic properties of prestige scales as well as how 
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people evaluate social standing of occupations.  The general empirical findings point to 

that of stability.  It is understood not only that different measuring instruments produce 

very similar results, but also that the prestige hierarchy is remarkably stable over time 

(Hodge, Seigel, and Rossi, 1964; Nakao and Treas, 1994) and consistent across societies 

(Treiman, 1977).  Recent studies that compared the prestige hierarchy among East 

Asian societies also found a high degree of consistency.  Between Korea and Japan, for 

example, although Arita (2005) found some differences in the prestige scores on some 

particular occupational titles (e.g., “Pharmacist” and “Carpenter”), the overall relative 

rankings produced a very strong association, i.e., 0.954 (Pearson’s r), between the data 

from two countries.  Similarly, comparing China and Japan, 0.88 (Speaman’s rho) was 

reported between the prestige scales from the two countries (Sonoda, 2005).   

Such high values of correlation may easily steer us to conclude that the status 

hierarchy of occupations are quite similar among East Asian countries, leaving little 

room for investigating any meaningful structural differences. 

These results were, however, obtained in analyses based on the prestige scales 

already constructed by aggregating individuals’ ratings.  Since the prestige score of an 

occupational title is equivalent to the average score over all respondents’ ratings on that 

title, analyses that are based solely on the computed prestige scores inevitably ignore 

variability among individual raters.  Such analysis would be adequate if we assumed 

that a societal consensus existed in occupational evaluation, and indeed, much prior 

research did attest to a strong agreement among individuals’ ratings.  At the same time, 

however, there are others asserting that the variation among individuals’ ratings is more 

than just random error (e.g., Wegener, 1992).  The objective of this paper, therefore, is 

to re-examine the degree of agreement and disagreement in individuals’ evaluation.  

This was considered to be a necessary step prior to making substantive comparisons 

between Korea and Japan about the structure of occupational hierarchy.  Here I propose 

a new approach to measure the degree of consensus in occupational evaluation, based on 

the model called a theory of cultural consensus.  The application of this approach 

enables us to assess whether there is a consensus, as well as to measure the portion of 

prestige perception that is commonly shared by all individuals relative to the amount of 

variation observed between subgroups and individuals.     
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2. Occupational Prestige as a Collective Conscience 

The discussions of consensus in prestige judgments took off when strong 

inter-rater correlations were found in several studies in the 1970’s.  For example, 

Balkwell et al (1980, 1982) reported .745 as the average correlation of individuals’ 

judgments.  While other researchers reported lower values of inter-rater correlations, 

from .42 to .48 (Jencks et al, 1972; Goldthorpe and Hope, 1974; Kraus et al, 1978), they 

were still regarded as indicating substantial agreement among the raters.  Challenging 

such view of the prestige consensus, Guppy (1982) argued that the degree of consensus 

varied according to the social strata, thus no collective conscience can be claimed.  He 

pointed out that the level of agreement is greater among higher status individuals than 

among those who are in lower strata.  Guppy and Goyder (1984) further reported the 

differences in the level of agreement based on education, occupation, and race of 

individuals.  Acknowledging such variations in agreement, however, Hodge et al (1982) 

contended that characteristics of evaluators never explain more than 25% of the variance 

in prestige ratings and that they would be far less than variations within subgroups.  

More recently, Wegener (1992) reiterated the issue of prestige consensus and the 

importance of investigating individual differences.  Using the psychological scaling 

techniques, Wegener found a polarization of judgments among higher status individuals 

while a lack of discriminating responses was found in lower social strata.  He suggested 

that this difference of variance in responses might attribute to the difference in the level 

of agreement between various social groups. 

In order to clarify unresolved issues about consensus in occupational prestige 

evaluation, I adopted the conceptual basis of the cultural consensus model and its related 

statistical techniques recently developed in psychometrics and often applied in 

anthropology (Romney, Weller, and Batchelder, 1986; Batchelder and Romney, 1988; 

Romney, Moore, Batchelder, and Hsia, 2000).   

3. Theory of Cultural Consensus and Analytical Approach 

The approach presented in this paper follows the theory of cultural consensus, the 

model first developed in the field of anthropology (Romney, Weller, and Batchelder, 

1986; Batchelder and Romney, 1988).  In the effort to objectively elicit an aspect of 

culture that is not directly observable, the theory of cultural consensus views culture (or 
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an aspect of culture) as information shared and stored in the minds of the society’s 

members.  It assumes that the correspondence between any two informants in their 

responses is a function of the extent to which each shares the knowledge about the aspect 

of culture being investigated, an idea that traces back to Spearman’s landmark 1904 

article (Spearman, 1904).  The principle idea of this model, therefore, is to examine the 

pattern of agreement among informants’ responses.  It allows us to make inferences 

about how much each informant shares the knowledge of the information constituting 

culture, from which the aspect of the culture can be estimated. 

I see occupational prestige similar to what anthropologists view an aspect of 

culture as above.  The respondents’ ratings of occupational status are subjective 

judgments based on their perceptions about how occupations are hierarchically located in 

the society.  Like culture, occupational prestige ranking is information shared in the 

minds of the members in a society, which is not directly observable.  If all respondents 

rated the same way, i.e., in the case of a total consensus, we may say that their responses 

constitute the social reality about the society’s occupational prestige hierarchy, and that 

every member of the society shares such knowledge and responds without error.  In 

practice, of course, individuals’ ratings are not all the same.  Variation in individuals’ 

responses could result from, aside from unavoidable response error, either one of the 

following situations: (1) there is no single prestige hierarchy on which the society’s 

members agree; (2) there is a single hierarchy of prestige as a social reality that is 

commonly shared by the members of the society, but all members are not equal in the 

degree to which they share the knowledge about the common pattern.  Disagreement 

between any two individuals’ ratings could be attributed to the difference in their 

understanding or knowledge about the social reality.  Likewise, the agreement between 

any two people’s responses is a function of how much each shares the information about 

the society’s prestige hierarchy.  Based on this model of shared social reality and 

individuals’ social knowledge about the social reality, the approach employed in this 

paper is to examine the patterns of individuals’ agreement with each other.  Such 

information would lead us to find out (1) whether there is a single occupational prestige 

ranking that people agree on, and if so, (2) how much consensus there is. 

4. Data and Preliminary Analyses

In the analyses that follow, I used three sets of data from nation-wide surveys in 
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Korea and Japan, all of which requested the respondents to evaluate the social standing 

of various occupations on a scale of five levels (i.e., from “very high” to “ very low”).  

KGSS-2005 questionnaire contained 30 occupational titles to be rated, while Korean 

SSM survey in 2004 included 66 titles.  The Japanese SSM in 1995 had 56 titles, 55 of 

which overlapped with the 2004 Korean SSM survey.  I first constructed the prestige 

scale via a conventional manner for each data set and Table 1 presents the summary 

statistics and correlations among the three scales.  (See Appendix for prestige scores 

computed for all occupational rated in each data set.)   

Two Korean data sets show a similar mean prestige score (51.28 for KGSS and 

52.42 for Korean SSM), while Japanese SSM gives a higher mean (56.92) than Korean 

surveys.  Disparity among various prestige scores is also different between the two 

countries.  For example, the values for standard deviation are greater for Korean data 

(17.64 for KGSS and 19.16 for Korean SSM) than that of the Japanese (14.79).  

Correlation values among the three scales shown in Table 2, however, are remarkably 

high, i.e., all above 0.9. 

Table 1: Summary Statistics 
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Table 2: Correlations among prestige scales 

The above analyses demonstrate overall similarities and differences between the 

two countries in the way the occupational inequality is perceived.  Compared to the 

Japanese, Korean respondents evaluate occupations lower on the average, and perceive a 

greater inequality among various occupations in their social standing.  At the same time, 

however, the ranking of various occupations in terms of their status is shown quite 

similar to each other, both within and across societies.  These observations are 

consistent with the findings in the previous literature mentioned earlier. 

5. Measuring Consensus

Now I proceed to examine the differences in rating by individual respondents.  I 

applied the statistical techniques developed for the model of cultural consensus to the 

prestige ratings.  The basis for the analysis is the inter-rater correlations, which contain 

the information about the patterns of individual agreement in the way respondents rated 

various occupations.  In order to elucidate the structure underlying inter-rater 

correlations, singular value decomposition was applied as follows:  

X=USVT,

X is an n m matrix, where n is the number of respondents and m is the number of 

occupational titles rated, containing each individual’s response rating of m occupations.  

S contains the singular values on the diagonals in a decreasing order.  Performing 

singular value decomposition required a non-zero variance for each row of X, therefore, I 

used only the respondents whose responses showed non-zero standard deviations (i.e., 
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1583 cases for KGSS, 903 cases for Korea SSM, and 1146 cases for Japan SSM, 

eliminating respondents who did not differentiate status among any occupations).  Table 

3 presents the first five singular values and their corresponding percentages.   

Table 3: Singular value decomposition 
(Singular values and corresponding %) 

As we observe in Table 3, the first singular value is overwhelmingly greater than 

the rest of the values for all data sets analyzed.  This is a strong indication of the 

existence of a single underlying factor in the matrix of subject-by-subject correlations.  

In other words, the respondents’ judgments show a strong agreement such that a single 

prestige order of occupations can be elicited.  In all data sets, the first factor alone 

accounts for almost half the variance in the agreement among respondents’ ratings, while 

the other factors each account for only 4% or less.  To validate this dominant factor, I 

examined its correspondence with the prestige scores computed in the conventional 

manner, i.e., taking the mean of the ratings.  The values of correlations were .99 or 

above in all cases. 

The above analysis confirmed the existence of strong consensus on occupational 

evaluation, and this collective view corresponds to the conventional prestige scores.  Is 

this consensus shared equally by all individuals?  If so, the portion of variance not 

accounted for by the dominant factor is likely to be error variance.  In the next section, I 

will examine whether there is any systematic pattern in which respondents share the 

collective view.   

6. Conformity to the collective evaluation

The model of cultural consensus allows us to examine how each individual 
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deviates from (or conforms to) the single factor extracted.  Index of such conformity is 

the values of the left singular vector.  A high value of this index indicates that a 

respondent’s evaluation on all occupations is similar to the collective view.  Using this 

index, therefore, we can find out the attributes of respondents having a similar perception 

about the occupational hierarchy to the societal view.  Table 4 below summarizes the 

results. 

Table 4: Conformity to the collective view by respondents’ attributes 

As illustrated in Table 4, the index of conformity is associated with the educational 

level and occupational prestige of the respondents in all surveys.  The higher the 

educational level and occupational status, the stronger conformity one has with the 

collective evaluation.  Sex and age also show some association with the degree of 

conformity; however, such association is not consistent in all surveys, implying that it 

may depend on the occupational titles presented to the respondents (i.e., KGSS has a 

different set of titles from the other two surveys).  The above results suggest that the 

view of the respondents with higher socioeconomic status is more similar to the societal 

consensus.  Two different explanations might be possible.  (1) Based on the theory of 

consensus, individuals with higher social status have better knowledge about the social 

reality than those with lower social status.  If this were the case, higher status 

individuals would agree among themselves, while those in lower social strata would 

show little agreement among themselves.  (2) Subgroups of individuals (i.e., higher 

status and lower status) each agree on a different view of occupational hierarchy but the 

perception of the dominant subgroup emerged as the collective consensus.   
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In order to pursue this further, inter-group variations are more closely examined.  

Using the subject-by-subject correlation matrices based on their ratings, I observed how 

much agreement there is within each subgroup and across subgroups of individuals.  To 

allow the data more comparable between the two countries, analyses in this section are 

based on two data sets, Korea SSM and Japan SSM, which shared a common set of 55 

occupational titles rated in their survey design.  Table 5 presents the mean 

subject-by-subject correlations for within subgroups of individuals and between 

subgroups.

Table 5: Mean inter-subject correlation 

If each subgroup agrees upon a different view, within-group correlations would be 

greater than a between-group correlation.  None of the subgroups examined here 

follows that pattern.  According to Table 5, there seems to be little difference between 

males and females for Japan, while Korean females show a higher level of agreement 

among themselves than Korean males.  However, Korean males agree with females 

agree more than they do among themselves.  Older respondents in Japan seem to agree 

more among themselves than younger individuals do, however, younger Japanese agree 

more with older Japanese than among themselves.  We confirm in both countries that 

individuals with higher social status (higher educational level and occupational status) 

tend to agree more with each other than those with lower status, however, all 

within-group correlations are not higher than the between-group correlation.  These 

results suggest that individual attributes and social status variables, to a certain degree, 

do account for the pattern of individual agreement and variation for both countries, 

however, distinct views do not seem to exist for various subgroups of individuals.   
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7. Korea-Japan comparison 

Analyses up to this point suggested for both Korea and Japan that (1) there is a 

consensus on occupational prestige hierarchy, (2) such dominant view is shared by 

individuals with higher social status, compared to those with lower status, and (3) 

individuals with higher status show a stronger agreement with each other than lower 

status respondents do among themselves.  Finally, in this section, I will focus on the 

cross-cultural differences in occupational evaluation based on the model of cultural 

consensus.  I first compare Korea and Japan by assessing to what extent Koreans and 

Japanese share in their view of the occupational hierarchy.  I aggregated the data from 

Korea SSM and Japanese SSM on the respondents’ evaluations of 55 occupational titles 

that were common to both surveys.  There are 2049 respondents; 903 Koreans and 1146 

Japanese respondents.  Table 6 shows the results from the singular value decomposition.   

Table 6: Singular value decomposition (Korea and Japan combined) 

The overwhelmingly large first singular value in Table 6 indicates that there is a 

single prestige order extracted from all respondents’ agreement, Koreans and Japanese 

combined.  Scores from this first factor correlates with Korean prestige scores at .977 

and with Japanese prestige scores at .989, validating that this factor corresponds to the 

conventional prestige scores.  This first factor explains 49.9% of variance, leaving the 

other half for variation attributed to the difference between two countries, individuals 

and error. 

In order to quantify the difference between two countries, I examined the 2049 by 

2049 subject-by-subject correlation matrix.  The analytical methods I apply here assume 

the following.  First, the mean of subject-by-subject correlations within a group of 

individuals indicates the extent to which a common shared pattern exists.  Second, the 
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correlation between two individuals is the product of the correlation of each individual 

with the shared societal pattern (Romney, Moore, Batchelder, and Hsia, 1999).  These 

assumptions imply that the correlation between two individuals, i and j, rij, can be 

decomposed as a product of each individual’s correlation with the collective pattern, rij =

rit rjt, where t denotes the relevant shared pattern.  An additional assumption is that there 

should be no negative correlation among subjects.   

Based on the assumptions stated above, I divided the subject-by-subject correlation 

matrix into three parts; Korean-Korean, Japanese-Japanese, and Korean-Japanese raters, 

and Table 7 displays the mean inter-subject correlation for each part. 

Table 7: Mean inter-subject correlation 

The mean correlation among the Korean subjects is 0.464, while Japanese show a 

mean of 0.526, slightly higher than that of the Koreans.  It seems that Japanese agree 

among themselves more than the Koreans do.  Note that the correlation between Korean 

respondents and Japanese respondents is smaller than either one of the mean 

within-group correlation, implying the existence of some between-group (Korea-Japan) 

differences.  However small, this is an indication that Koreans and Japanese do hold a 

different view of the occupational structure.  According to the process models of 

cultural consensus, the square root of the mean correlation within a group approximates 

the average conformity to the collective view (Romney, Weller, Batchelder, 1986; 

Batchelder and Romney, 1988).  Thus, 0.681 for Koreans and 0.725 for Japanese would 

be the approximate estimate of the amount of conformity to an average Korean or 

Japanese would share with others of same nationality.  The mean of the between-group 

correlations, i.e., Korean-Japanese correlation is 0.462.  Following the decomposition 

of the correlation coefficient, rij = rit rjt, we can interpret the square root of 0.462, i.e., 

0.680, as the approximate amount of social perception shared by Koreans and Japanese 

respondents.  Comparing this value to what we obtained above would give us the 

relative portion that is specific to the groups.  From the above analysis, we obtained 

0.464 and 0.526 as the means of subject-by-subject correlations within groups, Koreans 

and Japanese, respectively.  Since we have different group sizes for both samples, we 
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aggregate the two averages weighted by their group sizes, which equals to 0.499.  The 

difference between the square root of this weighted mean, 0.706, and 0.680 obtained

above would indicate the incremental portion that is specific to the groups.  The 

difference is 0.026 (= 0.706 – 0.680), meaning that the group specific portion is merely 

2.6%.  The rest, 1 – 0.680 – 0.026 = 0.294, then make up for sampling and error 

variance.  Figure 1 graphically displays how the view of occupational prestige hierarchy 

is shared (1) by all, (2) country specific, and (3) sampling and error variance. 

Figure 1: Partitioning of the occupational prestige evaluation  
shared by Koreans and Japanese 

The above partitioning helps us to evaluate the relative size of the inter-group 

variation compared to the amount that is commonly shared.  While 68.0% is commonly 

shared by both Koreans and Japanese, 2.6% is attributed to the difference in two 

countries.   

Using the same logic, the inter-group differences were examined in terms of 

groups based on the raters’ sex and age.  For simplicity, individuals are grouped into 

two categories for age (“20-39 years old” and “40 years old or older”), education (“High 

school or less” and “More than high school”), and occupation (“Professionals + 

Managerials” and “Other”).  Based on these mean inter-subject correlations, the relative 

amount of shared perception was computed for each variable and they are summarized in 

Table 8. 
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Table 8: Partitioning of the Shared Perception about Occupational Prestige 

Table 8 confirms that the inter-group variation is quite small for all subgroups, 

compared to what is commonly shared by all.  The portion commonly shared across 

groups is consistently high, all at the level around 68% to 70%.  Note, however, the 

country specific portion (2.6%) is greater than the differences between groups on other 

variables, where sex and age each accounts for only 0.2%.  The difference between 

Korea and Japan is much greater than the variation among subgroups of respondents’ 

with various attributes. 

8. Summary and Discussion

Prior studies comparing occupational prestige scores among various societies 

consistently reported highly strong correlations, leaving little room to pursue any 

structural differences in occupational hierarchy.  Instead of utilizing prestige scores that 

had already been aggregated as in those previous studies, this paper attempted to 

re-examine the variation among individuals’ evaluation before making cross-cultural 

comparisons in occupational structure.  Here I applied a theory of cultural consensus in 

conceptualizing the collective conscience of occupational prestige.  Applying the 

statistical methods developed for the cultural consensus model and its related methods 

enabled us to elucidate the degree of consensus and individual variation in occupational 

prestige evaluations by focusing on the patterns of agreement among individuals’ ratings.   

The analyses in this paper found the following.  First, it showed that there is a 

single occupational status ranking underlying people’s perception about occupational 

prestige.  This was shown both in Korea as well as in Japan.  In both countries, the 

single underlying factor was so overwhelming in terms of the amount of explained 

variation found among individuals that we could call it a collective conscience or societal 

consensus.  This elicited factor corresponds to the widely used conventional prestige 

scores, confirming its validity.   

Second, the individual’s level of conformity is related to the level of his/her 
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socioeconomic status, where conformity is defined as the degree to which an individual’s 

responses correspond to the collective view.  This is not because individuals with lower 

status hold a different view from those with higher status.  Instead, it is perhaps due to 

the fact that the level of agreement differs according to the social status of the 

respondents.  Higher status individuals agree more to each other than those of lower 

status do.  Previous empirical studies also found such phenomena, and one of the 

explanations for this difference was offered by Wegener (1992).  He suggested that 

higher status individuals tend to polarize the difference in occupational status, while 

those with lower status do not differentiate statuses of various occupations.  This 

polarization tendency would possibly be responsible for higher correlation observed 

among high status individuals.  Our data indicated, however, that was not the case.  

Standard deviation across ratings of all occupations for each individual is not necessarily 

negatively correlated with his/her socioeconomic index, such as occupational prestige.  

Based on the analyses in this paper, the theory of cultural consensus offers an alternative 

explanation.  It suggests that the difference in the level of agreement between groups is 

related to the difference in the level of social knowledge of the respective group members 

about the relevant issue in question.  Those occupying a higher location on a status 

hierarchy tend to have a better knowledge about the social reality.  Yet, another 

interpretation would be possible from a conflict theoretical perspective -- individuals 

with high social status are responsible for creating the social reality since the aggregated 

view of occupational hierarchy reflects the dominant view of the respondents with higher 

socioeconomic status. If we conceptualize social reality to be something that is created 

in the minds of the members of the society collectively, then occupational ranking 

extracted may be called a social reality that tends to reflect the view of higher status 

individuals.  Pursuing this issue inevitably would involve further research and 

discussion.  

Finally, the difference between Korean and Japanese respondents was examined.  

Although the amount of explained variation is small (2.6%) compared to the shared 

portion (68%), the pattern of inter-subject correlation suggests that Koreans and Japanese 

do hold a different view and the difference is much greater than the negligible amount 

explained by the raters’ characteristics.  This leads us to believe that there are some 

structural differences between the two countries that cannot be explained by the 

respondents’ attributes or social status.  For example, a preliminary analysis of the 

criteria used by the respondents when evaluating the occupational status indicates that 
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there is a difference in the way Koreans and Japanese weigh various criteria.  This also 

implies that differences in the structure of status hierarchy or in the factors determining 

one’s status attainment, etc. must be accountable for making people in each country to 

evaluate the social standing of occupations differently.  Although the similarity between 

the two countries is not deniable, such difference is certainly worthy of further 

investigation. 
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Cross Cultural Comparative Analysis of Measurements on Social Network 

between Japan, Taiwan and Korea 

Tsuyoshi SUGANO 

Nihon University 

The aim of this paper is to conduct a cross-cultural comparative analysis on both of 
subjective and objective measurements on social network. Position generator measurements 
on social network are analyzed among 2005 SSM Survey in Japan, 2005 SSM Survey in 
Korea and 2005 SSM Survey in Taiwan. Although there are several differences in 
questionnaires and response items, similar relationships between social structure and social 
networks are suggested. Social orientation on status achievements and social relationships 
are also compared between 1995 SSM Survey in Japan and 2004 Prestige Survey in Korea. 
Means of social orientations are higher in Korean than in Japanese, and the correlation 
structure is similar in both countries. Structural equation modeling with multi-population 
analysis clarified that goodness-of-fit in metric invariant model is acceptable.  

Keywords and phrases: Social Network, Position Generator, Value Orientation on Social 
Relationship, Metric Invariant  
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図 7 収入によるサンプル選択ハザードの平均値

左：男性、右：女性、上：本人収入、中：配偶者収入、下：家族収入

右下は非有意、その他は、分散分析の結果 P<.01で有意
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Influential Analysis of Sample Selection: 

Missing data and Truncated or Censored Data 

Hirosi TAKADA 
Sapporo Gakuin University 

Social survey data generally has several types of bias or incompleteness in sample. In this article, 
sample selection bias in the 2005 SSM Japan survey is estimated by Heckman two stage method of Tobit 
model. Using the estimated hazard, what attribute of the sample contributes to high selection hazard is 
indirectly verified. We found that the samples with high possibility of dropping out are (1) instable 
employment, (2) lower educational status, (3) large enterprise white-collar worker (4) person who does 
not live in a detached house, and (5) younger person. The missing possibility of such sample is high. 
However, one could also argue that the higher missing probability does not always leads to unit 
non-response and that whether or not sample selection affects the result of the analysis depends on the 
combination of variables involved. 

Keywords and phrases: Sample Selection, Missing Value, Tobit model 
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Constructing Social Space by Multiple Correspondence Analysis: 
A New Orientation in Social Stratification Research 

Hiroyuki KONDO 
Osaka University 

This paper applied Pierre Bourdieu’s approach and analytical framework in Distinction to
examine the class and stratification system of Japan.  Five dataset of the periodical SSM 
survey from 1965 to 2005 were used in the comparative design, and the relationship among 
socioeconomic variables was analyzed through constructing a social space by multiple 
correspondence analysis (applying Le Roux and Rouanet’s Specific MCA).  Major findings are 
the following.  First, the ratio of total variance explained by the first two axes is larger than 
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European comparatives, which seems to be consistent with a disproportional emphasis in 
educational credentials in Japanese society.  Second, although the relative positioning of 
occupations in the social space is found to be similar to Bourdieu’s configuration, the axes have 
different meaning so that economic capital and cultural capital are distributed along the same 
direction, not the opposite direction as showed in Distinction.  Third, we confirm that the basic 
structure of social space has been stable for at least an examined term and it can predict a 
distributional pattern of subjective items, for instance self-evaluation of strata attribution or 
political parties which one supports, as suggested by the homology hypothesis. 

Keywords and phrases:  social space, Bourdieu, multiple correspondence analysis 
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