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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)
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 ( 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 '' ;    # 
     } 



－26－

 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) { 



－41－

        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 




