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Analysts who want to examine events that occur over time face the 

problem of how best to process information from longitudinal data 

files. The standard approach for processing such data is to create 

a "person-linked" file, by linking a11 periods of information for 

each person onto one rec0rd.u Person-level longitudinal analysis 

involves looking at each person-record to see how characteristics 

I 
or behavior changed over time. While this approach works if only 

the individual's characteristics art of interest, it is cumbersome 
% 

if the analyst wants to look at groups of people such as families 

or households, because such groups may change over time - -  people 
move out of households, people marry into families, people die. 

An alternate approach for processing longitudinal data 1s to 

create a "person-month" file, by keeping each period of information 

for each person on its own record. Person-level longitudinal 

analysis involves looking at multiple records for each person to see 

how characteristics or behavior changed over time; looking at 

multiple records across months is equivalent to looking at a single . . 

person-linked record in the other approach. This paper will 

demonstrate that the person-month file is less cumbersome than the 

U The standard method of processing a longitudinal file is 
described by, for example, Xarita Servais, "Creating SIPP 
Longitudinal Files Using OSIRIS . IV , " U . S . Bureau of the 
Census, Survey of Income and Program Participation: 
1987--Selected Papers Given at the Annual Meeting of the 
American Statistical Association, San Francisco, 
California, August 16-20, 1987, pp. 129-131. 
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person-linked file for analysis of groups of people. This approach 

also provides substantiar resource savings, even if only person- 

level analysis is done. 

This paper illustrates the use of both person-linked files and 

person-month files for doing longitudinal analysis with monthly data 

from the Survey of Income and Program Participation (SIPP). First, 

some background pertaining to the SIPP and general problems of 

defining units is provided. The paper then describes and examines 

each method's ability to do person-level analysis and unit-level 

analysis. In this instance, all examples of unit-level analysis use 

the family as the unit, although the results are equally applicable 

to other types of units. It then compares the two methods of 

processing and their resource requirements. Finally, it includes 

an appendix with computer code in both PL1 and SAS that implement 

the person-month method. 

YNITS ON THE SlPP 

The SIPP collects data for a sample of the population over a thirty- 

six month period. The survey follows all people contacted for the 

initial interview over the entire period, and also gathers data for 



all people living vith those people at each interview.2/ A typical 

unit at the beginning of the survey m y  contain a head of houreh~ld, 

a spouse, and two children. If one of the children gets married and 

moves out of the household, the child and the child's spouse are 

surveyed. If an uncle roves in with the parents, he also is 

surveyed. But if the uncle moves out at any point, he no longer is 

surveyed because he was not in the original sample unit. The sunple 

unit, therefore, is not static. It nay change size, split apart, 

or merge back together. The dynamic nature of units forces the 

analyst to make decisions about the definition of a unit over time. 

I 

I There are several ways one could define a mfamilym unit.u, 

For example, if a husband and wife get divorced between months one 

I and two, one could consider the divorce the end of one family ( t h e  

I 
husband and wife in month one) and the start of two families (the 

husband in month two and the wife in month two), or one could 

I consider the husband as the head of the family regardless of any 

transitions in the family. In this case, the husband would be in 

I the same family in months one and two, and the wife would be in a 

2/ The survey population is divided into four rotations. 
Rotations one and two have thirty-oix aonths of data. 
Rotations three and four have thirty-two aonths of data. 
The absence of four months of data for two rotations 
creates no problems for this amlyris. 

3/ For more discussion of longitudinal units, see D.B. 
McMillen and R'A.  Herriot, TOWARD A UlNGITUDINAL 
DEFINITION OF HOUSEHOLDS, "Survey of Income and Program 
Participation and Related Longitudinal Surveys: 1984," 
compiled by Daniel Kasprzyk and h l m a  Frankel. U. S . Bureau 
of the Census, Washington, D.C. 1984. 
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new family in month two. Within these dynamic families, the person 

is the only unit that remains constant over time. Rather than 

attempt a longitudinal definition of families, one solution is to 

ascribe the family-level characteristics to each individual in the 

family. To continue the example above, family size for the head 

of household, spouse, and two children is four. Family size of four 

would then be associated to each person in the family. When the 

child gets married, a family size of three would be associated to 

the head of household, spouse, and remaining child. In this form, 

all unit changes over time are measured at the person level. 

Looking at the family size information for the head of household 

over time would reveal a change from a family size of four to a 

family size of three. When the uncle moved into the family, the 

head of household's family size would be four. This paper uses this 

approach. 

PERSON-LINKED FILE 

The standard method of longitudinally processing the SIPP data links 

each person's thirty-six months of data onto a single record, 

creating a person-linked file (see Figure 1). This file can be 

created by merging the nine waves of data by the person index and 
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writing out one record per person.&/ For example, each record 

contains information for all thirty-six months on that person's 

income from earnings, child support, alimony, hours worked, etc. 

FIGURE 1: PERSON-LINKED FILE 

Person Uonth 1 Uonth 2. . .nonth 36 

XXX XXX . . .  ]DM 
m X X X .  XXX 

NOTE: XXX symbolizes all data items for person i and month j. 

Thirty-six months of information can be observed at the person level 

by looking across the person-linked file records. A transition is 

a change in any analysis variable from month n to month n+1. h 

Figure 2, note that Person 1 earned 950 dollars in months one 

through thirty-six. Person 2 earned 100 dollars in months one 

i?/ In the SIPP, a person is linked by sample unit 
identification number (SU-ID), entry household address 
identificationnumber (PP-ENTRY), personnunber (PP-PNW), 
and monti~. Month is 8 function of the sample unit 
rotation (SU-ROT), and wave (PP-UAVE). 
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through four, and 120 dollars in months five through thirty-six. 

Person N earned 800 dollars in months one through three and 0 

dollars in months four through thirty-six. By changing the relevant 

variable, similar analysis could examine child support, alimony, 

hours worked, etc. 

FIGURE 2:  LONGITUDINAL ANALYSIS OF PERSON EARNINGS AND CHILD 
SUPPORT ON THE PERSON-LINKED FILE 

Person Month 
Number Variables 1 2 3 4 5 6 7 8 9...36 

1 Earnings 950 950 950 950 950 950 950 950 950 ... 950 
'ChildSupport 0 0 0 0 0 0 0 0 O... 0 

2 Earnings 100 100 100 100 120 120 120 120 120 ... 120 
Child Support 0 90 90 90 90 90 90 100 100 ... 100 

N Earnings 800800800 0 0 0 0 0 O... 0 
ChildSupport 0 0 0 0 0 0 0 0 O... 0 

Suppose that one wanted to look not at the characteristics of 

individuals, but at those of families--that is, groups of related 

people living together. If all people originally in a family are 

present at the same address at each interview for the entire period, 

a person-linked file presents no problems. 



When the person-linked file is sorted by the family index in 

month one, the people in each family in month one are contiguous 

records on the fi1e.w Consider a family, for example, in which 

Person 1 is the head of household, Person 2 is the spouse, and 

Persons 3 and 4 are their children, and they live at the same 

address for all thirty-six months (set Figure 3). This family has 

no composition changes throughout the thirty-six months and in that 

sense is "idealm for processing. In this case, monthly family-level 

characteristics can be calculated by looking at the sequential 

records of all the people in the sample unit for each month. In 

this example, the family's income from earnings in month one is the 

sum of individual earnings in month 1 for everyone in the family, 

or 1050 dollars. Looping through the months for everyone in the 

sample unit yields a monthly summary of family income from earnings. 

The family's income from earnings is 1050 doll~rs in months one 

through four and 1070 dollars in months five through thirty-six. 

4. In the SIPP, families have the sample unit identification 
number (SU-ID), household address identification number 
(H*-ADDID), and family number ( P - N U H B R )  in common. 



FIGURE 3: UNGITUDINAL ANALYSIS OF FAMILY W I N G S  FOR THE 
IDEAL FAMILY ON THE PERSON-LINKED FILE 

Sample Person 
Unit Number Relation Variables 

Honth 
1 2 3 4 S . . .  36 

1 Head Address ID 
Earnings 

2 Spouse Address ID 
Earnings 

3 Child One Address ID 
Earnings 

4 Child Two Address ID 
Earnings 

1 1 1 I . . .  1 
0 0 0 o . . .  0 

1 1 1 I... 1 
0 0 0 o.. .  0 

Family Earnings 

The calculation of monthly family-level characteristics is 

less straightforward when the people in a family change. For , 

example, assume that a family in month one includes a father, 

mother, and two children. In month two, the parents divorce and the 

mother and first child move into e new home. The father and second 

child remain at the suae residence. In month three, the first child 

moves in with the father and the second child moves in with the 

mother (see Figure 4). 



FIGURE 4: CHANGING FAMILY COPiPOSITION ON THE PERSON-LINKED FILE 

Relation Variable 

Father Address I D  1 1 1. . . l  
Mother Address I D  1 2 2. . . 2  
Child One Address I D  1 2  1. . . l  
Child Two Address I D  1 1 2 . . . 2  

In month one, the fa ther ,  mother, and tvo children a re  one 

family. I n  month two, the fa ther  and the second ch i ld  a r e s  family 

l iv ing  a t  the or iginal  address, and the mother and the f i r s t  ch i ld  

are  a family a t  a new address. I n  month three,  the fa ther  and the 

f i r s t  chi ld  are  a family l iv ing  a t  the or ig ina l  address, and the 

mother and the second ch i ld  a re  a family a t  the new address. As the 

months change, the people i n  each family no longer a re  contiguous 

records. In  month two, the fa ther  and second chi ld  a r e  a family, 

bu t  a re  separated by two records. In month three,  the f a the r  and 

the f i r s t  chi ld  are  separated by the mother's record, and the mother 

and the second cht ld  a re  separated by the first ch i ld ' s  record. 

There is  no way t o  arrange the records i n  Figure 4 and have the 

people i n  the  rune families contiguous f o r  a l l  months. 

For the ideal  family, the algorithm f o r  creat ing family 

analysis variables worked by processing re la ted  people who are  

contiguous i n  the s t ruc ture .  As family composition changes over 
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time , hovever , family , members will not always be contiguous. 

Several solutions exist for this problem, none of which is 

completely satisfactory. 

Three possible solutions described here are: 
. .. 

o Move individual person-months; 

o Move entire person-linked record; and 

o Use record pointers to link family members. 

It is possible to move the individual person-months on the 

person-linked file to get the data for a11 family members contiguous 

on the file (see Figure 5). Woving individual months, however, 

destroys the horizontal representation of time that the person- 

linked file provides. With this method, before doing longitudinal 

person-level analysis, the person-months would have to be moved back 

to their original order. 



FlCURE 5. HOVE THE INDIVIDUAL PERSON-MOmS ON M E  
PERSON-LINKED FILE 

Record 
Numb e r ,. Variables 

nonth 
1 2 3.  . .36 

Relation 
Address ID 

Relation 
Address ID 

n c2 ci.. .ci 
1 1 1 . . . 1  

Relation 
Address ID 

Relation 
Address ID 

Note: F-Father, M-Mother, C1-Child One, C2-Child Two 

It is possible to rearrange the person-linked file records to 

get the data for a11 family members cartiyous on the file for month 

n (see Figure 6). This solution changes the family order for months 

not equal to n, and thus requires.sorts for every sample unit and 

month. 



FIGURE 6. REARRANGE THE PERSON-LINKED FILE RECORDS 

For Honth One Analysis: 
Month 

Relation Variables 1 2 3. . .36 

Father Address ID 1 1 1. . . l  
Mother Address ID 1 , 2  2 . . . 2  
Child One Addrtss ID 1 2 1 . . . 1  
Child Two Address ID 1 1 2 . . . 2  

For Month Tvo Analysis: 

Relation Variables 
nonth 
1 2 3. . .36 

Father Address ID 1 1 1 . . . 1  
Child Two Address ID 1 1 2 . . . 2  
Mother Address ID 1 2 2 . . . 2  
Child One Address ID 1 2 1. . . l  

For Month Three Analysis: 
Month 

Relation Variables 1 2 3 .  . .36 

Father Address ID 1 1 1 . . . 1  
Child One Address ID 1 2 l . . . l  
Mother Address ID 1 2 2 . . . 2  
Child Two Address ID 1 1 2 . . . 2  

Rather than physically moving individual person-months or 

person-records to make family members contiguous in the file, 

pointers can be used to keep track of the family groupings across 

the months. Within each sample unit and month, the pointers link 



the people in each household 8nd family (see Figure 7). Although 

these methods work, they are cumbersome 'to process as well 8s 

conceptualize. 

- 

FIGURE 7.  POINTERS TO FAMILIES ON THE PERSON LINKED FILE 

Month 
I Relation 1 2 3 . . .  36 

h 

Uonthly 
Pointers 

Father Address ID 
Mother Address ID 
Child One Address ID 
Child Two Address ID . . . 

NOTE: HH - Household Pointer. 
FAM - Family Pointer. 

Longitudinal analysis can be sinrplified if the data for each person 

are separated into thirty-six records, one for each month, rather 

than combined in a tingle record. This file can be created by 

concatenating the nine waves of data and writing out four records 

per wave per person. For example, each record contains information 

for one month on that person's income from earnings, child support, 

alimony, hours worked, etc. There person-month records then csn be 
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sorted in order to group together any type of unit, including 

people, families, and households. 

To analyze people, sort the person-month file by the unique person 

index.p/ Because each person-month is its own record, the person- 

month file is a rectangular file and can be sorted using any 

standard sort program, such as Syncsort. After the sort, the 

thirty-six months of data for each person are contiguous records on 

the file (see Figure 8). 

P/ The unique person index is the concatenation of sample 
unit identification number (SU-ID), entry address 
identification number (PP-ENTRY), peroon number (PP-PNUM), 
and month. Month is a function of the sample unit 
rotation (SU-ROT), and wave (PP-WAVE). 



FIGURE 8.  PERSON-HONTH FILE SORTED BY P&RSON INDM 

Person Month Data 

Note: Dotted lines differentiate people. 

U Thirty-six months of information can be observed at the person level 

by looking through the thirty- six sequential person-month file 

records. A transition is a change in any analysis variable from 

month n to month nil. In Fi~ure 9. note that Persm l earmd 950 

dollars in months one through thirty-six. Person 2 earned 100 

doliars in months one through four. and 120 dollars in months five 

through thirty-six. Person R earned 600 dollars in nonths one 

through three and 0 dollars in months four throue thirty-six. By 

changing the relevant variable, similar analysis could exmine child 

support, alimony, hours worked, etc. 



FIGURE 9. LONGITUDINAL ANALYSIS OF PERSON EARNINGS AND CHILD 
SUPPORT ON THE PERSON-HONTH FILE 

Person Month Earnings Child Support 

Note: Dotted lines differentiate people. 



To analyze families, sort the person-month file by the unique funily 

index.u Again, this sort is done using a standard sort program. 

After the sort, the person-month records for a11 people in each 

family per month. are contiguous records on the file (see Figure 10). 

Consider the family in Figure 10, for example, in which 

Person 1 is the head of household, Person 2 is the spouse, and 

Persons 3 and 4 are their children, and they live at the same 

address for a11 thirty-six months. This family has no composition 

changes throughout the thirty-six months. In this case, monthly 

family-level characteristics can be calculated by looking at the 

sequential records of all the people with the same family index. 

In this example, the family's income from earnings in month one is 

the rum of individual earnings in month 1 for everyone in the 

family, or 1050 dollars.8/ Looping through a11 of the person-month 

records and grouping families yields funily income from earnings for 

all months. The family's income from *arnings is 1050 dollars in 

months one through four and 1070 dollars in months five through 

U The unique family index is the concatenation of the .maple 
unit identification number (SU-ID), household address 
identification morbrr (?!*-ADDID), funily identification 
number (Iw-NUnBR), and month. Month is a function of the 
sample unit rotation (SU-ROT)' and wave (PP-WAVE). 

&/ Family earnings is variable provided on the file by the 
Bureau of the Census. Itvould not be necessary to create 
it as described in this example. It is, however, 
illustrative of family-type variables. 



thirty-six. 

The calculation of monthly family-level characteristics is 

exactly the same when the people in a family change. For example, 

assume that a family in month one includes a father, mother, and two 

children. In month two, the parents divorce and the mother and 

first child move into a new home. The father and second child 

remain at the same residence. In month three, the first child moves 

in with the father and the second child moves in vith the mother 

(see Figure 11). 



FIGURE 10: LONGITUDINAL ANALYSIS OF FAMILY EARNINGS FOR THE IDEAL 
FAMILY ON THE PERSON-HONTH FILE SORTED BY FAMILY INDEX 

F u v  Index 
Sample Household 
Unit Address Family Person Person Family 
Number nonth Id Number Nurnber Relation Earnings Earnings 

Note: Dotted lines differentiate families. 
F-Father, HlXother, C1-Child One, C2-Child Two 



FIGURE 11: CHANGING FAMILY CWOSITION OF THE PERSON-MONTH FILE 

Familv Index 
Sample Household 
Unit Address Family Person Person family+ 
Number Month Id N d e r  Number Relation Earnings Earnings 

Note: F-Father, M o t h e r ,  Cl-Child One, CZ-Child Two 
*Newly created variable 
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In month one, the' father, mother, and two children are one 

family. In month two, the father and the second child are l family 

living at the original address, and the mother and the first child 

are a family at a new address. In month three, the father and the 

first child are a family living at the original address, and the 

mother and the second child are a family at the new address. As the 

months change, the people in each family are contiguous records. 

In month two, the father and second child are a family, and are 

contiguous records. In month three, the father and the first child 

are a family, and are contiguous records, and the mother and the 

second child are a family, and are contiguous records. The sort has 
@ 

arranged the records in Figure 11 to have the people in the same 

family contiguous for all months. 

For the ideal family, the algorithm for creating family 

analysis variables worked by processing related people who are 

contiguous in the structure. As family composition changes over 

time, family members will be contiguous. 

Calculating any family-level analysis variable involves 

looping through the sequential person-month records of the people 

with the same family index and then rtraaurizing the family data. 

For example, to find family earnings, one would add up the peroon- 

level earnings for all of the people in the family. For example, 

the first w i l y  in Figure 11 (sample unit 1, month 1, household 

address id 1, family number 1) received 1050 dollars of earnings, 



and the second family (sample unit 1, month 2, household address id 

1, family number 1) received 950 dollars of earnings. 

While family-level analysis is straightfoward with this sort 

order, the family variables are not associated with any longitudinal 

notion of time. Since the only unit that remains constant over t h e  

is the person, if family variables are associated 4 t h  people, they 

may then be associated with time. To associate these variables with 

people, the new family variables should be tacked onto each person- 

month record for each person in each family as se>n in Figure 11. 

Associating these variables with time requires a second sort. 

The person-month file sorted by the unique person-index has 

all thirty-six months for each person together on the file. The 

person-index order associates person data with time. To analyze 

the new family variables over time, one must sort the family-index 

sorted file with the newly created family variables attached by the 

unique person index. After sorting, the new family variables are 

associated with the ordered person-months and are available for 

longitudinal analysis (see Figure 12). By looping through the 

thirty-six sequential person-month records, changes in family 

characteristics over time can be observed. In Figure 12, note that 

Person 1's family earned 1050 dollars in month one, and earned 950 

dollars in months two through thirty-six. Person 2's family earned 

1050 dollars in month one, and earned 100 dollars in months tvo and 

three. By month thirty-six, Person 2's family earned 120 dollars. 
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Person 3's family eam6d 1050 dollars in month one. 100 dollars in 

month two. and 950 dollars in mnths three through thirty-six. 

Person 4's family earned 1050 dollars in month one. 950 dollars in 

month two, 100 dollars in month three, and finally 120 dollars in 

month thirty-six. Transitions in family-level characteristics are 

analyzed exactly the same way u transitions in person-level 

characteristics. 



FIGURE 12. PERSON-HONTH FILE SORTED BY PERSON INDEX WITH FAMILY 
ANALYSIS VARIABLES ADDED 

Person Index 
Sample Entry Household 
Unit Address Person Address Person Funfly 
Number Id Number Month Id Relation Earnings Earnings 

Note: Dotted lines differentiate people. 



File creation using the person-linked file requires nine merges by 

the person index. File creation w i n g  the person-month file 

requires data concatenation and 8 unit sort. 

Person-level analysis on the person-mcsnth file is equivalent 

I to a merged person-linked file. Calculating any person-level 

analysis variable involves looping through the sequential person- - 
month records with the same person index and then summarizing the 

person data. This is exactly the rune process as with the person- 

linked ,file except that rather than processing across a single 

record for thirty-six months, processing is done through individual 

records for thirty-six months. 

Family-level analysis vith the person-month file is less 

complicated than family-level analysis with the person-linked file. 

Using the person-month structure, any change in family composition 

over time is irrelevant. There is no need to move person-months, 

move person-records, or use pointers to form contiguous record- 

structures of families as with the person-linked file. 

The person-month structure is eleynt by virtue of its 

simplicity. Analyzing any unit is a matter of sorting by m index 

that uniquely defines tbat unit--to analyze households, sort by 

household index; to analyze families, sort by family index; to 
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analyze subfamilies, sort by the subfamily index. No matter how the 

unit is defined, associating that unit with time is a matter of 

sorting by the person index and processing a simple structure. 

While this may seem like a lot of sorting, it is only two. With the 

person-linked file, each of the nine waves must be sorted before 

they may be linked. That requires nine sorts. Moving person- 

months, moving person-records, or using pointers to form contiguous 

record-structures of families a11 require sorts per sample unit, 

household address id, family number, and month. Two sorts, by 

contrast, is small. 

The sheer size of the SIPP presents many real resource constraints. 

. Some of the most significant are tape mounts, logical record length, 

space, cost,.c6mputer time, and programer time. Although the 

person-month file structure corrects some of these problems, 

resources limits will always be a factor when processing the SIPP. 

Many computer installations have a limited number of tape 

drives. The rectangular file supplied by the Bureau of the Census 

is on nine different data files--one for each four month wave. 

Creating a person-linked file requires mounting a11 nine data files 

simultoneously, drawing nine extracts, sorting nine extracts, and 

finally merging nine extracts. Many computer systems lack 
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sufficient tape drives' to handle nine simultaneous tape mounts. 

With this constraint, file creatfon requires several steps. 

The person-month file faces no k p t  mount constraint. Using 

this file structure, the nine wave &ta files can be read one file 

after another, simply by concatenating the tape reels. This 

requires only one tape drive for the input data and one tape drive 

for the output data. Once a11 of the waves are concatenated, the 

file is ready to be sorted by the unit index for doing analysis. 

The person-linked file may be constrained by its record 
I 

length. Each wave of the SIPP &ta is 5,352 bytes long. Htrging 

the nine SIPP waves keeping all 5,352 bytes yields a data set with 

a logical record length of 48,168. Host computers cannot process 

such a large record length. 

U 

The person-month file structure faces no logical record length 

constraint. Because each record contains only the data for a single 

. month, the logical record length of a person-month record is . 

essentially one thirty-sixth of the logical record length of the 

person-linked file rtc0rd.w 

- 

I 
I 
I 
I 
I 
I 
u 
I 
I 
I 

1 

I 
I 
I 
I 
I 
I 
I e/ The logical record length fs not exactly one thirty-sixth, 

because non-monthly variables, such as the sample unit 
identification number, must be duplicated for each month. 

I 
- 



The person-linked file requires a vast amount of wasted space. 

Throughout the course of the survey, people enter and exit the 

sample. If a person marries, the new spous't enters the sample at 

the month of the marriage. There is no data for the new spouse for 

any month prior to the marriage. Over time, people drop out of 

the sample. For these people, there is no data after they leave the 

sample. With the person-linked file, missing data must be filled 

in for any month a person is absent from the sample (see Figure 13). 

This wasted space amounts to the number of absent months times the 

monthly record length. 

FIGURE 13: PERSON-LINKED FILE WITH ABSENT MONTHS 

Month 
1 2 3 4. . .35 36 

Person 1 1 1 0 O . . . O  0 
Person 2 - 1 1 1 0.. . O  1 

Person N 0 o 0 o . . . o  i 

NOTE: 0s represents months of wasted space. 

The person-month file only contains records for the months 

each person is actually in the sample (see Figure 14). This 

property of the person-month structure potentially saves space. On 

the other hand, because the SffP data has many variables that are 
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not truly monthly, creatin8 the person-month file requires that the 

programmer duplicate the non-monthly variables. Depending on the 

extent of non-monthly variable duplication, the person-month file 

may or may not save space. 

FIGURE 14: PERSON-NONTH FILE WITH hBSENT MONTHS 

Person Month 

The person-month file's greatest advantage over the person- 

linked file is the resource savings in programmer time. There is 

an extraordinary amount of computer cob--that is, of programmer 

time--required to manipulate units over time using the person-linked 

file. Each record requires pointers for the household, family, and 

month. These pointers must be created, a difficult process in 

itself. Finally, processing these records requires looping through 

sample units, householdo, families, and months. 



The method for processing units over time using the person- 

month file, in comparison, is simple. There are no pointers, and 

processing requires looping only through the unit index. The code 

needed to manipulate units consists of a packaged sort routine. For 

the programmer, sorting is equivalent to a function call. Thus, 

hundreds of lines of computer code needed for the person-linked file 

may be replaced with a single line. 

I 
I 
I 
I 
1 
I 
I 

CONCLUSION I 
The &rson-linked file is a logical approach for processing ! 
chronologically arranged data if only person-level characteristics 

are of interest. It is the standard method because it is logical, . -i' 

I 
and many analysts have chosen to process longitudinal data in this 

way. Unfortunately, it is difficult to use for handling unit-level 

I 
analysis and its real resource constraints force the analyst to find I 
a new approach. I 

The person-month file presented here offers 8 new approach. 

It provides the same logical person structure that gives the person- 

I 
linked file structure its appeal, but eliminates the unit I 
manipulation constraint, the tape mount constraint, and the logical 

record length constraint. It reduces the amount of programmer time 
I 

needed for analysis. Moreover, because of its simplicity, the I 

- 





APPENDIX 

The computer code needed to implement the person-month file requires 

three steps. They are: 

1. Concatenate the nine SIPP waves, output a person-month 

fila, and sort the person-month file by the unit index. 

2 .  Process units to create the unit-level analysis variables, 

and sort by the person index. 

3 .  Process people to do longitudinal analysis. 

This appendix includes the computer code for a11 three steps in both 

PL1 and SAS. It also includes the outline of r program that 

converts the SIPP wave 1 to look like the SIPP wave 3. This allows 

the programmer to treat wave 1 Just like all of the other waves. 

PL1 is a powerful and flexible language. It has the ability 

to do structure assignment by nrpe and retain records in an array. 

This feature makes processing the person-month file relatively - 

simple. SAS, hcvever, is 8 procedure oriented language with 

comparatively inflextble data mipulation ability. It 81.0 has a 

great deal of overhead bath in CPU time md merory space. If the 

programmer has a choice in language, a PLl tppe l u r w g e  will 

ultimately be easier and cheaper to w e .  



//KESCB06 JOB ( 6 5 W O C B ~ , ~ - 8 5 ) , N E L I W V E ,  tLASS=A, 
// NOT1 FY=KESCBW,WSCCLASS=~ ' 

//*[*******rr*******c***w****wt*+wwmew-w**~w*n*t* 

I / *  1 PROJECT: NEU M V E  1 LAYOUT 
//* t 

I* 
ANALYST: r 

/ PROGRAMMER: KAREN #1TH 
//* t 

P 
DATE: 12/87 r 

//' I t 
//*I D E S C R I P T ~ ~ : R E A D I N U A V E ~ A Y D M P U I M V E I U I T H A  r 
//* I YAVE 3 RECORD LAYWT. ALL WAVE I ONLY r 
//* t VARIABLES ARE URITTEN TO A SEPARATE DATA r 
/ P t  SET. 
//* t 

P 
P 

~ r w * r * w * r c w * + r - - - e * ~ ~ w /  
- / /S lPPEXECPLIXCLG,CLASS=*** ,  

f /  REGIOW.PLI=H)OOK, 
// PARH.PLI=*NX,W,NOESD,ATTRIWTES(SnaRT)eNSTt~YOF~, 
// PARH.LKED=*INCLU)E8, 
// REGION. t0=2000Y 

(SUBSCRIPTRANGE): 
NEWAVE: PROC OPTIOWS(WAIN); 

DCL SYSPRINT EXTERNAL FILE PRINT; 
DCL DDIN F ILE RECORD INPUT; 
DCL DDWT 1 FILE; 
DCL DDWTZ FILE; 

F * * W * * * * * * * * * * * w * t * * W * * * - w - . t . . P  

INPUT RECORD LAYOUT 
T HE UAVE 1 RECORD LAYOUT CAN BE INCLUDED FROl THE MACHINE 
READABLE tQ)EB#W(. 

t * * * * * * * * * * * * * * C t * . * * t * * * * * * * * W * t * ~ * W * W H * - * ~ w ~ * /  

DCL 1 INWT, 
Xincludc uavelrtc;; 

/ *** .********t***~***********m***W*n~***wwM+.m~w* 

OUTWT RECORD LAYWT 
THE WAVE 3 RECORD LAYOUT CAY BE INCLUDED FROl THE WACHlNE 
READABLE CGOEBOOK. 
USE THE Y A M  3 RECORD LAYWT BEUUSE UAVE 2 M S  PROBLEMS WITH 
THE NOUSEHOLD E I G H T  AYD AFDC -1. 
TNE ?ZOAMT FOR ALL NAVES AFTER CORRECTING THE MVE 2 120MT 
STARTS AT COLWN 1054 AND I S  6 CUARACTERS LONG. 

W w * w * * * * * * * t * * * * * e * * w e ~ ~ - ~ m ~ e e - w e - e /  

DCL 1 ALLMVE-VARS, 
X I  NCLUDE UAVESREC; ; 

I t + * e * * * * * * * * * a * * * * t c w * * W * w m - e w * ~ - -  

VARIABLES ONLY ON UAVE 1 
* ALL VARIABLES W WAVE 1 AWD NOT ON WAVE 3 CAN K SAVED. 

THIS RECORD LAYWT CAN BE GENERATED BY #RtlNG TNE WVE 1 AUO 
WAVE 3 VARIABLE NAMES. ALL YOW-WATCHED VARIABLES GET S Y C L W  
RRE. • 

* * e * ~ * * * w t * * * * * e n * e * * - e * w n r m e * ~ w ~ * - ~ /  

DCL 1 ONLY-UAVEl, 
X1NCLU)E OILYY1;; 

DCL €OF B I T  1NtT(*08B); 
DCL DEBUG BIT  fNIT('08B); 
DCL REC-URIT FIXED BIN(31); 
DCL REC-READ FIXED BlN(31); 
DCL I FXXED BIN; 
DCL LONG-ZEROS CllAR(S552) OEF 1 RED ALLMVE-VARS; 
DCL SHORJ-ZEROS CHAR( 180) DEFINED ONLY-YAVE1; 



ON EUDfILE(DD1N) 
@€GIN; 

EOf = '1'1; 
-; 

01 ERROR BEGIN; 
01 ERROR SYSTEM; 

PUI SKIP LISTtREC-READ,MLUliVEVEVMS.LU-IKIT 1; 
EMD; 

READ fILE(DDIW) INTO (INPUT); 
00 W I L E  (.EOf); 

REC-READ = REC-READ + 1; 
LONG-ZEROS = (5352)'01; 
SHORT-ZEROS = (180) '0'; 
t W T . C l - f  I L L 1  . ' 0 ' ;  
INPUT.Gl_fILLZ '0'; 
1NPUT.Gl-f ILLS = '0'; 
1NPUT.Gl-FILL4 = '0'; 
ALLUAM-VARS = INPUT, BY NAME; 
ONLY-UAVE1 = INPUT, BY WE; 

URSTE F lLE(DDWT1) FROM (ALLUAVE-VARS); 
URI TE FILE(DDWT2) FROM (OULY-UAVEl ); 

REC-URIT = REC-WIT + 1; 
READ f lLE(DD1N) INTO (1NPVI); 

END: 

END YEWAVE; 



//KESCB06 JOB (6SOCOCBW,WX-85),ASAl ,CLASS.Y, 
// NOT1 FY=KESCODb,WStCLASS.f ,TYPRUI=SCAN 
/ / ~ l * * * * * * * + * * ~ * * * * * * * e ~ * * * * t * * i m t * ~ * * t * ~ * ~ ~ * * * . . n m * * I *  

I / *  I I PROJECT: 1989 ASA UlNtER COYFERENCE EXAMPLE 1. 
I /*  I ANALYST: SMITH I* 
* PRDCRACIIIER: SMITH . I* 
I/* 1 DATE: 11/68 1, 

DESCRIPTIOY: READ I N  ALL Y E S .  R E P O N I X  L l l G l U L  THE I* 
I/* 1 S U T U R E  AYD M W T  A P€RtOW-I(OYTY 
/ / * I  REWRD UlTH YO FILLER. 
/PI 
/I* I THE ~~OWTHLY I ~ E X  IS A REFERENCE ~ T H .  IT 
/I*, ' RANGES FROM 1 TO 36. 
/PI 
/rel 

I: 
SORT THE FILE TO CREATE A FAMILY-IKIYTH F ILE I* 

//* 
I 

I* //* I * . * * ~ * r + . r * * * * . " W * ~ W - W W * - - /  
//STEP1 EXEC PLIXCLG,CLASS=8*o, 
// PARW.PLI=*NX,NM,NOWAP,NDESD,ATlRIWTES~SWORT),NSTG,NOFo, 
// PARH.LKED='NX,lNCLLREo, 
// REG ION .COr2000K 
//PLI.SYSIN DO 

CSUBSCRIPTRANGE): 
INCUHE: PROC OPTIWS(WA1N); 

DCL PTR WINTER; 
DCL ADDR WILTIN;  
DCL SYSPRINT EXTERNAL FILE PRINT; 
DCL DDIN FILE RECORD INPUT; 
DCL DDOUT FILE; 

~ * * W * * * * C * * * * * * * * * * * * H * * * * ~ * * * m * * * * W * * * t ~ * * * * ~ H * * W W  

INPUT STRUCTURE 
***********************W********H********-W--*m*W*/ 

DCL 1 INPUT, 
/*r+=s========= MCIPLE-WIT-LEEL VARIULES u r r + r r t r r t r * /  
3 SAMPLE-UN IT, 
I f lLLER1 CWRCS), m 1 */ 
4 W I D  CI(AR(91, rt 6 *I 
I WROt PIC89* ,  /V 15 */ 
I FILLER2 CHAR(27). P #  16 */ 

/*=====r=+=====o= HQlSEHOLD-LEEL VARIMLES r r = m m r r r * /  

3 HWSEHOLD(L), 
4 H-ADDID CHAR(Z), I * #  4 3  */ 
4 fILLER3 CWR(2%), /"U 45  */ 

P* 299 */ 
3 YQIMHOLD-FILLER C W ( 2 4 ) ,  M 1067 */ 
p=r==-*====u== fMILY-LEVEL VARIABLES rrur=uuut.*/ 
3 FMILY(L), 

4 F-WUrsR Qull(2), f #. 1001 *I 
L FI LLERC ~ ~ ~ ( 1 1 2 ) ~  r n  1095 */ 

m 1205 */ 
P========-= LUBFAWILY-LEVEL VARIABLES -*/ 
3 suBfAn(I), 

4 S - w B R  CIUR(21, f #  1547 */ 
4 FILLER1 M ( 1 1 2 ) ,  P # 1 % 9  */ 

PI 1661 *I 
~r~=====r=r=~u.r P E R m - L m L  V U l M L E S  uruuruuu*/ 
3 PERSON, 

4 FlLLERS CIUR(Z), Pt 2005 */ 
4 PP-UAM PIC'98, P #  200s */ 
L PP-INTVU CI(AR(~), pr 2006 */ 
4 PP-HIS(I) CUR[ I ) , PU 2007 */ 
4 PP-MI SS CIUR(l), /*I 2011 * /  
I PP-ENTRY CHAR(Z), /*I 2012 */ 
4 PERNW CWR(31. /*I 2014 */ 



4 PP_K;T(L) # A I ( l D ) ,  P a  2017 */ 
L f 1 LLER6 cW(251, P# 2057 */ 
4 RRP(4) w(0, M =  */ 
L f 1 LLER7 Clrrutlf), P#w */ 
4 =(I) ~ ( t ) ,  pa w7 */ 
4 FILLERI CWRCW), pa 2101 
4 PP-EARN(&) 

*/ 
CIUIt?), pr 2265 

4 FILLER9 
*/ 

CWAl(2068), Pl 2293 */ - 4 128wT(4)  W ( 5 ) ,  M -1 */ 
4 f ILLERlO W ( 9 7 2 ) ;  P# 4381 */ 

v - - + w * - p  
M U S 3  */ - 

WTWT STRUCTURE: ALL VARIABLES REWlI1ED In  1% EXTRACT ARE 
PUT l N  THE QUTPUf STRUCTURE. T E  ARRAY DlwE1flON I S  M ONLY 
OW THE WTWT DECLARATION. AT THE ASSlOllEWT, ALL V A I l U L E S  
B E W E  MDNT HLY. 

NOTE: TAKE W E  WHEW ASSIGNING VARIABLE TYPES. fllE P I C  FQIWAT * 
1S USEFUL FOR COUUTENAT l NG 1N A CHARACTER S n l Y t  #n W E E  * 
NOT INTERPRET NEGATIVE SIGNS PROPERLY. CONVERT lYG VARIULES . 
10 ANY YUlERlC TYPE 1s VERY EXPENSIVL AYI) IWT-S PADDING * 
PROBLEMS. 

* * * * * * * * * * * * * * * * T * T * * * 8 * * * C * * . N * W ~ ~ * * W t ~ * ~ /  

DCL 1 OUTPUT(&), h 

4 INDEX PIC 'W' ,  P# CREATED VARIABLE */ 
4 W I D  CnM(9), rY 6 */ 
4 H-ADDID m ( 2 ) ,  fw 4s * /  
4 F-NUMBR CHM(Z), r# 1 ~ 1  */ 
4 S-NUMBR tlUR(2), P# 1547 
4 PP-EWTRY 

*/ 
ClUR12), Pl 2012 *I 

I PERNW CNAR(3), P# 2014 */ 
4 PP-INTW cW(t), Pl UKlb */ 
L PP-MIS CHAR(1), PI 2007 */ 
L PP-MISS CMRCl), p u  a 1 1  */ 
4 PP-WT CWAR(lO), P8 2017 
L RRP 

*/ 
CIIAR(l), 

4 MS 
PI rn -4 

CWRCl), pu w7 */ 
4 PP-EARN cluR(?), P# 2265 */ 
L 1 2 W T  UUICS);  PU 061 *I 

DCL EOF D l 1  INlTC*O'l);  
DCL REC-URlT FIXED BIN(31); 
DCL REC-READ FIXED B lNCf l ) ;  
DCL THROW-WT(9,C) FIXED BtN(31) IY l l ( ( fb )O) ;  
DCL I FIXED 811; 
DCL J FIXED BIN; 

01 E m f  lLE(DD1N) 
BEGIN; 

EOf = '1'B; 
Em;  

READ flLE(DD1N) INTO (INPUT); 

W T  PUT = INPUT.tUPLE-Wit, 8 7  UwE; 
M W T  = IW.naJsEROLD, BY WAWf; 
WTWT = IYPUT.CAIIlLY, BY IM; 
W T  W T  lYPUT.SUfM, t Y 1 U M ;  
WTPUT 8 IYPUT.?ERSW, BY w#IE; 



l RECODE VARIABLES. t 
l THE MISSING NOTATION I N  THE INCUM€ FIELDS (-0009) CAUSES 

PROBLEMS LATER UHEN W I N G  IN-. RESET THESE VARIABLES 
TO 0s. 

w ~ * * * w * * w ~ w - w - ~ - /  

D O 1  = 1 1 0 4 ;  
I F  W T W T . I Z W T ( l )  '-00091 

THEN M W T . I Z W 4 t ( I )  = '00000'; 
Ern; 

~ . ) * e e * w e e * e - - * t t e ~ r n m w *  

l CALCULATE HONTHLY INDEX AND URITE M T I E  PERSON-WTH F I L E  
- * e * * H * * W m * H * * - H * m * - P /  

CALL URITE-FILE; 

READ FILE(DD1M) INTO (INPUT); 
END; 

PUT SKlP LIST('RECORDS READ - a ' t ~ ~ ~ - ~ ~ ~ ~ ) ;  
W T  SKIP LIST(*RECORDS URITTEN1 1 ~REC-URIT); 
PUT SKIP EDITCIRECORDS TXRWN Qn')(A); 
PUT SKlP EDIT( 'UAM1,  'ROT l', 'ROT 2', 'ItUT 3'. 'ROT 4 ' )  

(S(A(B),X(2))); 
DO I = 1 TO 9; 

W T  EDIT (I, (THRW-WT(I,J) DO J * 1 TO L))(U11P,S(F(B),X(Z))); 
END; 

WAGE; 
/ * 8 * * e * 4 t e + r e * c e * * * * e o e a ~ ~ * * * w * t e ~ * * e . t . w * ~ - ~  

WRITE-FILE: 
W T P U I  A PERSON-WTH f 1 LE FROM THE RECTANGULAR UAVE f ILES. 

e-**e*eee+****t**e*e*e*e*.rmwmme*ee*ee*e*w*e*e*ee***ee-/ 

WRITE-FILE:PROt; 
DCL UAVE P I C 8 9 ' ;  
~ ~ ~ e ~ * ~ ~ * ~ ~ * ~ ~ ~ e * e ~ ~ e ~ ~ e ~ m e ~ ~ e ~ e m e e ~ ~ e ~ e ~ ~ e ~ e e e w ~ ~ e ~ e e ~ w ~ w e  

LOOP THRCUGH W T H S  AND ASSIGN INOEX(1). 
FOR REFERENCE MONTHS THE tCIYCTIQ1 IS: 
l INDEX(1) = (C*(UAVE-l)+I). 
l FOR WLANDER MONlHS THE FUNCTION IS: 

INDEX(1) = (Ce(UAVE-1)+I) - (4-1NWf.SUROT). I, 

THIS E W L E  CREATES REFERENCE MONTHS. t 
******8*********W******C**.t**e*t*m*****-H--e-8**.t.w**/ 

0 0 1  = 1 7 0 4 ;  
/ * * * * w e * * * * * * * * * * H e * w ~ * w * * w * * * * * - . t . * ~  

ADJUST THE UAVE VALUE FOR MISSED UAVLS. t 

ROTATIOW 3 I S  MISSING Y A M  6. t 

IK ITAT lW 4 I S  WISSlNG YAM 2. t 
w*t* * *H** tnH-*m*WeB-** - /  

SELECT; 
W E N  (lNPUT.#IROT~3 MID 1YPUT.W-NAVE41 YAM= 6; 
W E N  (1YRIT.QIROT.L UfD IYPVI.PP-,*lI UAVE=fYPUI.PPIYlrM-I; 
OTIERUlSE YAVE = 1NPUT.W-WVE; 

€no; 

/ s e e * * * * * * * * * * e e * t * e w ~ e * - * e e * w * . t * t * e w t ~ w m ~ e w *  

ONLY WWT WTHS ultn A SIGHT OEATER TMN O. 
*****.* * * * * w * * * * * w * * * ~ * * * ~ H 1 * ~ * ~ ~ * ~ * * * * * * w * * * * /  

hF M W f . P P _ K i T ( I )  . 'OaW##)(K100' 



THEN DO; 
URITE F lLE tDDWT)  FIKLI (MM(1)); 
R E C - a l l  = REC-URlT 1; 
END; 

ELSE THRW-M(1NPVI.W-UliW,lYPUl.tlllOT) 8 

TWROY_aUT(1NWI.PP-~vE*IYIUl.LUROT) + 1; 
END; P 1 LOOP */ 

END 1 TO-F 1 LE; 
END IYCOWE; 
/Pel ESTFILEm 
//*GO.DDlN DD DSN=CW.I(RQ).SlWUbcWVEl.~U.W,D1L)rSHR 
I /*  00 DSN*CK~ . ) (RCD.S~PP.~U .WVE~ .X~OO,D~LF I IHR  
//* 00 DSN*CIO.WRCD.SI)P.WU.WVEL.WZOOeDI~I(R 
//*#r.DDWT DD DfW3LKESWW,DlSk(W€U,?AI)~ 
//* W I T  4 lSK ,DE l= (RECWFB,L I t fUJ9 ,U IL1PdZtS ) ,  
/ /* tCACE=(TRK, (ZO,ZO),RLSE) 
//*SORT EXEC D l  SCSOllT ,RUl=8OOK,COYD=(9,LT) 
//*SDRT.SYfOU1 DD S Y t M = *  
//*SORT.fORTlN DD DSN3LIESCBM,D1~(OLDtPASS)  
//*SORT .SORTWT DD DUi=~O.HR0.P~.SIPPAMMyAM1 -9.FWrZ00, 
//** DlSP=(NEW,UTLG,DELETE), 
//* W I T I D l S K , D C B = ( R E C F ~ F B , L R E t L d 9 , B L K S l ; Z f ~ )  , 
//* SPACE=(TRK, (ZO,ZO),RLSE) 
//**ENDTES To* 
//**BIGFILE** 
//CO.DDlN DD DSN=CW.HRCD.SlWU.UliMl.~u.~SOl,Dltp.tIlft 
// DD DSN=CBO.HRCD. StPPU.YAVE2.NEY.UhSOl ,DILP=SHR, 
// WIT=AFF.DDlY 
// DD DSN*CW.HRCD.SICP.EMU.UIVE3.WOl,DllfP.LHR, 
// W l T = A F f 4 D l N  
// DD DSN=CBO.HRCD.SlPP.E~U.WVEI,.MSOl ,DlLP.SWR, 
// W l T = A f F 4 D I N  
// DD DSN=CBO.HRCD.SlW.WU.UIVES.MWl,Dltkt i l l ,  
// LJNlf*AFf=DDIN 
// DD DSN=CW.HRCD.SlW.Y~&.WVE6.Uh#)l,Dl~llR, 
// W I T = A F F ~ D I N  
// DD DSu=CBO.HRCD.S1PP.YEAR&.UVE7.M01 , D I ~ ,  
// W l T = A F F 4 D l N  
// DD DSN=CBO.HRCD.S lPP.'ILARU.CTVEI.MSOl ,DIW=SNR, 
/ / WIT=AFf=DD1N 
// DD DSN=CBO.HRCD.SlPP.YUR&.YAM9.MSOl,DlW.tliR, 
// UN~T=AFF&D~N 
//W.DDWT DD DSH.UIIISCB06,DltPI(rTU,PASS), 
// WlT=TAPE,DEl=(REC~FB,LRECI rLP,BLKSI#*UnZ) ,  
I /  U I E L = t l  ,SL,EXPOTr99000) 
//SORT EXEC DlSCSORT,RGNd00T,COYO*(9,LT) 
//LORT.SYswl DD S Y r n = *  
//SORT.smTYWOl #) s P ~ = ~ c Y L * C 2 0 , 2 0 ) ) * U l 1  T l n s D A  
//SOAT.rOZlfill(QZ DO L ) A ~ = ( ~ ~ L , ( # ) , # ) ) ) , W I T ~ L D A  
//SORT .UMTUKOS 00 LPA#=(CYL,(20,20)),WlTlnQ,A 
//SORT.UMfbKO& W) L P A ~ = ( C Y L , ~ ~ , Z O ) ) , U I I T r L I s D A  
//SOW .SORTIN DD D # ~ O E 1 0 6 , D X t F ( K D , ? M t )  
IISORT .LOIT~JT w 0~lrt10.~~e0.m.s~~.~n1-9.~1)1, 
// DlSP~(YEu,fATLG,DELEf0), 
I /  U l l t = T A P E  ,DEI=(RECfllrFB,LIKtL&9,UISIS=#nt), 
// U I E L = ( l  ,SL,EXPDT.90000) 
/ P E M D B  I P* 
/p I**** **.** *******w*.m- 

I 
I* 

//* SORT BY WID,lMDEX,H_UK)ID,F_rWM,S_UIR I 
1 

//* THlS CREATES A F U l l L Y  wOIT# =TED F I L E  WITH SORTED I* 
/PI SUBFAII1LIES APPEARING AFTER T8E R I I U R Y  FMjLY. 
11. ~.*..w-***+***m***..**-*H"m***-- 1 I* / 
/ /mT.SYS lN  DD 

SORT F l E U ) S = ~ 3 , 9 , C H , A , 1 , 2 , E X , A , l 2 , 6 , ~ , A ~ , S l ~ = E l ~ ~  



//KESCBW JOB (65WOCB06,lbX-85) , A w l  CLASS.A, 
I /  NOTI FY=KESCDDb,WSGCLASSrSi ,TIPIUW=tUII 
//r l * , . . . * - w + . + . u . * ~ W e * - - ~  

I 
eee. I. 

I f * ,  
/ / *  I PROJECT: 1989 A S  WINTER CUIFEREYCE OWIPLE 
/ / * ,  ANALYST: WITH 
/PI PR#iffAmER:#ITH a 

I /* 1 DATE: 11/88 1. I* 
DESCIIPTIOW: THE IPV1 I S  W Awl. I* 

/ / * I  CALCULATE FAWILY VARIABLES M D  M P U f  P E R W  I* 
I/*, RECORDS Yf TH THE HEU FAWILY VARIABLES ATTACHED. I* 
/ / * I  SORT BY PER#m lUDEX TO CREATE A PER--WDYTH I* 
/I* . SORTED FILE. 
//. I.."....**-.Y~** I 1 / 
IISIPP EXEC PLIXCLG,ELMS~~*~,~O~S)=(S,LE), 
// PARM.PLI* 'NX,Nr( ,YOUP,YCT~eATTRIWTES(S~t) , l tTbeWOT',  
// PARM.LKED+'NX', 
/ /  REGIbY.COrZ000K 
/ /PLl  .SYS1N DO 

(EUBSCRIPTRARCE): 
EKTRACT: PROC OPT lOUS(MA1W); 

DCL 1 FAN-ARRAY(SO), 
2 PERSON-LIOWTW, 
4 INDEX P I C ' W c ,  
4 W I D  CWR(9), 
r H-ADDID C~AR(Z), 
4 F-YUIBR CHAR(2), 
4 S-WBR CIIAR(2). 
4 PP-ENTRY w ( 2 ) ,  
4 P E R m  CIIAR(3), 
4 PP-INTW c M R ( l ) ,  
4 PP-WlS CWRCl), 
4 PP-)ll b W R ( l ) ,  
4 PP-YCT OUR(lO), 
4 RRP C1UIR(l), 
4 MS CMR(l), 
4 PP-EARN PIC'(7)9',  
4 128AMT ?IC'(S)9', 

2 NEU-VARS, 
3 TAW-CHILD-fUPWRT PlC'(7)9', 
3 FAN-EARNING CIC8(7)9'; 

r(! CREATED VARIABLE */ 
P# 6 */ I 

Pl 43 */ 
pn 1091 */ 
PI 1547 */ 
r(! to12 */ 
P# 2014 */ 
Pl 2006 */ 
P# 2007 */ 
P# 2011 *I 
P# 2017 */ 
Pt 2Ow *I 
P# 2097 */ 
P# 2265 *I 
P# 4361 */ 

%PAGE; 
DCL DDIN 
DCL DDWT 
DCL EOF 
o a  FAW-CQMT 
DCL ~ ~ ~ L Y - I D  
DCL FAWILY U I B E R  
D U  MBWW- 
DCL I 
DCL J 
DCL K 
DCL LAST-FAWILY 
DCL REC-READ 
DCL REC-YR 1 T 
DCL SYWRINT 

F ILE RECORD IYPUT; 
F l L E  RECORD MPVI; 
B I T  IYIT('0'B); 
FIXED B I N  IWlT(0); 
CIU1(15); 
FIXED B I N ( 3 0  IYIT(0); 
BUILTIN; 
FIXED BIN; 
FlXED BIN; 
FlxED BIN; 
cUaR(l5); 
FIXED BtW(3 1) IYIT(0); 
FIXED BIY(31) lYIT<O); 
EXTERNAL F ILE PRINT; 

OW ERROR BEGIN; 
ON ERROR SYSTEM; 

PUT SKIP DATACREC-READ, FAW-CQUlT, 1, J, K); 
Em; 



ON ENDFILE(DD1N) 
BEGIN; 

EOF = @1@0; 
REC-READ 8 REC-READ - 1; 

END; 

CALL READER; 
F M - U T  = 0; P 0 0 1 @ T  MOVE FIRST RE= */ 
CALL RESETJM-WY; 

W W I L E  tAEOF); 
p * * W m * H * * + * W - - - P  

I f  THE CURENT PERWW I S  l M  A M U  FAMILY T I E M  ?ROCESS 
THE F M I L Y  I N  THE RECORO WFFER. 

m * * * * * + H * + * + ~ ~ W ~ /  
I F  (LAST-FMILY "r FAMILY-ID OR FAll_eQYT=U)) 

THEN DO; 
CALL PROCESS-FAMILY: 

p * + * * * * * * * * * . t * . N * * * * + ~ H . . . . * - ~  

READ NEXT PERSON INTO THE 1WW BUFFER. 
* t * * + * * * + + * . * * + + + * + m H H W . H - P - /  

CALL READER; 

END; / O - - - - w l L E  -Of----*/ 

/ + * + * * * * * * * * * * * * * * * * m * * - ~ ~  

hT END OF FILE, PROCESS THE LAST FMILY. 
**++****+++**W****wn****-*-***--*/ 

CALL PROCESS-FAMILY; 

/ W * * * * * * * * * * . * * . . ~ * * * ~ ~ * * * . t * * ~ - *  

PRINT OUT RUN & M A R Y  
+ * * * + * + * * * * . * * * + + + + * + * * * + . . , - * m * ~ ~ ~ /  

PUT SKlP LIST('RECORDS READ: 'IIREc-READ); 
PUT SKIP LIST(@ICOQDS m l l T E W :  *~~REC-VIIT); 
M SKlP LlST(@NLU8ER OF FAlllLIES: @IIFAWILY_WER); 

%PAGE ; 
/ * * * * . * + * . W H 1 . * . N ~  

READER: REAO I N  A NEW PERSON AND M S l 6 N  TNEIR ID. 
EACH PERSON I N  T l  FAMILY I S  M INTO A F M I L Y  U M Y .  * 
T O M ) U l F A M I L l E S t W r O L E P A I A T E U Y l T S , A P D S ~ ~ R  * 
TO THE FAMILY-ID. * 

**~***m*****n8*-***/ 

READER: PIKIC; 
FMAncaJNT = FAll-CaJUT t f 
READ FlLECDDIN) fNTO(PERtOY_tQYT~FAN.cCCUIT)); 
FMILYJD = R I I D ( F A W - W T )  

"IYMX(~AW-CQIY~) I ~ U ~ ~ I D ~ F A ~ ~ ~ C C W T )  
1 l f_u~tfu_c~~; 

REC-READ = REC-READ 1; 
END READER; 



/**********-*.H***-H*-W-~*****--* 

RESET-FhM-ARRAY: EACH PERWY IS RE4D INTO THE FAMILY ARRAY 
1YCRERENTALLY. THE FIRST PER= I Y  EACH YEU 

FAMILY I S  THE LAST PERSOW INPUT INTO THE ARRAY. 
TKAT PERSON NEEDS TO BE WNED TO THE FIRST ARRAY 
LOCATION AT THE ~EGIWNIMG OF ~ C H  FAMILY STUP. 

**W*H*******-**CH*W*-Ht***W*--.rH-/ 

RESET-FAH-ARRAY: PROCEDURE; 
FAC(_ARRAY(l) = FAM-ARRAYCFAM-CQIvt*l); 
FAn-COUNT = 1; 
LAST-FAMILY = FAMILY-ID; 

END RESET-FAM-ARRAY; 

PROCESS-FAMILY: 
PROCESS EACH RECORD 1Y TME BUFFER TOAGGRE&AlE FA l l I LY  t Y M U E  
BY I Y C W  W C E .  ' 

YRITE W l  EACH PERSO)( WITH THE MEU FAMILY VARIMLES ATTACHED. 
- * ~ * * * * * * w * * ~ e * * * * * * * w ) ( ~ m * ~ e * c ~ ~ ~ * * - * - * /  

PROCESS-FAHILY: PROCEDURE; 
FM-COUNT = FAM-COUNT - 1; 
FAHILY-NUMBER = FAHILY-NUu8ER 1; 

/************ ***** ******---*-- 
I W I T I A L I Z E  FAMILY VARIABLES TO 0. + 
LOOP THRWGH ALL PEOPLE IN THE FAMILY TO CALCULATE tm F m l L r  
VARIABLES. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * w * ~ * ~ * ~ . w ~ * ~ ~ /  

YEW-VARS = 0; 
DO I = 1 TO F A W - W T ;  

FAM-CH'ILD-SUOPORT(1) = FUl~CMILD-LUPPORT(1~ + IZdAWT(1); 
FAM-EARNING(1) = FAM-EARNIYG(1) PP-EARN(1); 

END; /* I LOOP */ 

COPY UNIT INFOReUTlON f R O l  THE f IRST PERSON I N  T I E  UNIT  TO 
EVERYONE ELSE I N  THE W I T .  

** e*ee***o****+******ew~---*-*/ 

/*****t****el**t******t*************N***M*-**-W** 

WITE OUT EACH PERSON UITH TnE NEU FAMILY VARIABLES ATTACHED. 
W***8********** t******~**- t~*W**wW*-Wt~W).* /  

00 I * 1 TO F A M - m T ;  
URITE FILE(DDaJT) FRcu(FAII-ARRAY(1)); 
REC-MlIT = REC-WIT + 1; 

END: 
EMD Pf!%ESS-FAMILY; 
END EXTRACT; 

I F T E S T F  l L E w  
//*CO.DDIN OD DSN=CW.HRD.PM.SIPPAM.YAVEl-9.ftQ(200,D1SktHR 
/ P t O . D D R n  DO D W r L L F W A R S ,  
/P DISP=(YEU,PASS), 
//* LY1T.Dlfl(,DCI=(RECrW.FS,L~CLrb3,8LKSlLE.61?L), 
I/* SPACE=(TRK, 00,20) ,RL#) 
//*SUUT EXEC DISCSORT , R C W ~ , C O Y O = ( 9 , L t )  
/PSORT.SYtQn DO SY#WT=* 
//*=T.=T1N DD DSWIUFUIVMS,DlW=CaD,PASS) 
//*SORT .SORTQUT DD OSY=CBO.HRtD.PIILI.SIPPAM.WMl-9.PW200, 
//* DISP=(YEU,tATLG,DELETE), 
/I* U11191fW,DCB=(RECFW=FDILRECL=~,BLI[SIZf.6174), 
/P tPACE=[TRK,<ZO,ZD),RLSE) 
/P*EWDTESTC* 



/ F B I  tf 1LEe* 
//W.DDIY DO D t Y = C 1 0 . 1 1 1 C O . ~ . S I ~ A U . W ~ 1 - 9 . C l l O l , O l ~ ~  
//Go.DDGIT DO DWrUfAWVARS, 
/ I  DISP=(UEU,PAtS), 
// U l f T = T ~ , D C l = ( l t f C F l l t F B , L ~ # ~ , B L I l f I t E = U 7 ~ ) ,  
// LADEL=(l,SL,E%PDTr00000) 
//soul EXEC O I s E t O I T , R G Y ~ , c m D = ~ 9 , L T )  
//SORT.SlfQn DD m m = *  
//Sat1 . S a t l a 0 1  DO LPACE=CCYL, oO,SO)),UITwLDA 
//SORT . t#TKOZ DD WACL*(CIL,(s0,501),WITN00A 
//WQT .=TWOS 00 WACE=(CYL,OO,SO)),WIT~~~A 
/ / smT .SORTYIOC 00 s?ACE=(CYL,<so,)O) ) ,WIT m L D A  
/ / m T . W l T W D S  DD W A # ~ ( ~ L , C ) O , S O ) ) , U I l T ~ L D A  
/ /scnt . t#~urob DO ~PACL=~~L, (M,SO) ) ,WST.~~LDA 
//SORT .SORTHI07 DO LPACE=(CYL. CSO,)O)),UlIT8WLOA 
/ / m T  .WRTUKW DO SPACE=(CYL, OO,SO)),WITmLDA 
//SORT .##TWO9 DO SPACE*(CYL, (~O,SO)),WIT*SYWA 
//tORT.SOQTUKlO DD tPA#=tffL,C50,SO)),WIT*SYWA 
//SORT.tORTIY DO DSNJIFAI(VARS,DILP.CKD,PASS) 
//##T.tORTWT DD DSY~~.~UIED.PM.SIPPA~.YAVE1-9.m01,  
/ I  DISP=(YEU,UTLG,DELETE), 
/ I  UW1 T=TAPE ,DCB=(RECFM=tl.LRECL.63,BLKSIZE=32760), 
// U I E L = ( ~ , S L , E X P D T ~ ~ ~ ~ ~ )  
//"ENDBIG** 
/ / * * e * e e e * r * * * n n e ~ * n - ~ ~ ~ - - - ~  

I/*** SOU1 BY LUID,PP-EN1 R,PERWUI, IIIDEX -* 
/Pee QITPUT 13 A PEUSOU m T U  FILE - 
~ ~ ~ . m ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ . + n r n ~ ~ w . w . ~ ~ m +  

/ / m T . s Y s I N  DO 
-1 FIEU)S*(3,9,CW,A,l8,~,CH,A,1,2,CH,A),SIZE~1~28 



//KEfCBW J08 ( 6 5 5 ~ ~ 0 6 , 8 0 X - 8 5  ),ASAStCLASS=8# 
// NOT I F  Y=KESCBW,MSGELASS=5 
/I* I + * n * n . n * e e - n m m e ~ - ~  

I w I* 

/ I * ,  
/PI PROJECT: ASA UlNTER C O I F E I N E  

Irl ANALYST: SMITH 
I *  ).KK~RA~ER: mItn 
I / * ,  DATE: 11/88 
/ I * ,  

/tol 1 W  AUZ. 
//*I DESCRIPTION: READ I N  PEOPLE FROM T M  MM F I L E  CREATED 

I /* I PRINT an A 56 mrn LIST OF msw ~ W I N C S  
//* AND FANlLY EARNlNGS. / / . I * * w - . * * * H m m . H * - * - ~  I / 
//S IPP EXEC PL IXCL G, CLASS='*', 
// PARM.PLI=lNX,~,YOUP,W#bD,ATTRIWtES(SIK#T ),NSTG,YOtl, 
// PARII.L~D=lNX,INCL~E1, 
// REGlW.COIZOOOK 
//PLI.SYSIN DO 

(SUBSCRIPTRANGE): 
EXTRACT: PROC OOT1OYS(CUIN); 

DCL 1 PERSON-ARRAY(37), 
2 PERSON-MONTH, 

4 INDEX P I C ' W ~ ,  
4 W I D  C)IAR(9), 
4 H-ADDID CWR(Z), 
4 F-NWBR cWR(Z), 
4 S-NlMBR M ( z ) ,  
4 PP-ENTRY miM(z), 
4 PERNW W ( 3 ) ,  
4 PP-INTW CHAR(l), 
c PP-MIS t n r R ( l ) ,  
4 PP-MI SS CWR(l), 
4 PP-YtT M R ( l O ) ,  
4 RRP CWR(11, 
4 MS UURCl) ,  
4 PP-EARN P1C1(?)9' , 
4 I Z W T  P1C1t5)9', 

2 YEN-VARS, 
3 FAU-CHILD-SUPPORT PIC1(7)9', 
3 FAM-EARN 1 NG PIC1(7)91; 

PU CREATED VARIABLE *I 
PU 6 */ 
P  43 *I 
P# 1001 *I 
PU 1547 *I 
PU a 1 2  */ 
rn a 1 4  */ 
PU 2006 */ 
PU 2007 */ 
PU 2011 *I 
PU 2017 / 
PU 2080 */ 
r u  ZOO? *I 
m 2265 */ 
rt 4361 */ 

DCL DDIN FILE RECORD IWWT; 
DCL DDWT F I L E  RECORD OUTPUT; 
DCL EOF B I T  NlIT(*O16); 
DCL PER-CWNT FIXED B I N  INlT(0); 
DCL PERSON-ID W ( 1 4 1 ;  
DCL PERSON-YUIBER FIXED 8IN(31) lNIT(0); 
DCL i@OWD I I I l LT lN;  
DCL I F lXED DIN; 
DCL J FIXED DIN; 
DCL K FIXED SIN; 
DCL LAST-PER- CI IU( l4) ;  
DCL REC-READ ffXED BIN(31) fYfT(0); 
K L  LISPRlNT EXTERNAL FILE PRINT; 

ON ERROR BEGIN; 
W ERROR SYSTEM; 

PUT SKIP DATAtREC-READ, PER-COUNT, I ,  J, K); 
END; 

ON EYDFILE(DD1N) 
BEGIN; 
for = '1's; 



REC-READ I REC-READ - 1; 
END; 

CALL READER; 
PER-CWNT = 0; f DON'T WaVE FIRST RE##) */ 
ULL RESET-PERW-ARRAY; 

I F  THE WRREYT PERSON I S  I N  A llEU PERSON THEY M # S S S  
THE PERSOU XY THE RECORD WFFER. -*.+**--/ 

IF cus~_mson  e~s0n-1~ au m,cawr=n) 
THEY DO; 

CALL PROCESS mm: 
~ l i l ~  RESET-P~R#IY-A~MY; 

END; 

p*.**C.* ****.* * * * * * - c t . * ~ W * ~ - ~ * *  

READ YEXT PERSW INTO THE I Y W T  WFFER. 
*******,* 8t**********t--H*W*w8-.+.+*W*Ow*W*/ 

CALL READER; 
END; / * - - - -WILE r O F - - - - * /  

* AT END OF FILE, PROCESS THE U S 1  FEUPOI. 
m * * * * * * * H * * * * * * * w ~ * H ~ - m r m * ~ ~ c t . ~ /  

CALL PROCESS-PERSOU; 

p * * * r r * q * * * + * * w r - * * p w * * * - * - e  

PRlNT OUT A RUN &#WRY. 
* * * * * * * * * * * * * * * * * * * * * * * * * ~ * * H - ~ /  

PUT SKIP L I S T ( I R E ~ D S  READ: ( { (REC IUD); 
PUT SKIP LIST(*NlWBER Of PEOPLE: ITPERSOYY~ER); 

READER: READ I N  A NEW PER= AWD ASSIGN THEIR ID. 
EACH PERSON I S  PUT INTO A PIEISON ARRAY. 

* * * * 8 * W W * H 4 * * * * * * W ~ ~ N * ~ * ~ ~ /  

READER: PROC; 
PER-CWNT PER-CWNT + 1; 
READ FILE(DD1Y) lNTO(PERtOW-UIUYC4ER-WUYT)); 
PERSOU-ID = S U t O ( P E R - M t )  

'PP-ENTRY (PER-caw) 
I I , ,9ERrn(PER-aWt); 

REC-READ = REC-RUD + 1; 
END READER; 

p*******~****~W-** 

RESET-PERtQI-ARRAY: EACH PERSON I S  READ INTO THE PERSON ARRAY 
IWCIEREYTALLY. THE tint PERSON RE- F a  U C U  MEU 
PER- I S  THE LAST PERSON IYCVI INTO THE &&RAY. 
TWT RR#Y WEDL t~ # mom TO T* nm ARUY * 
LOCATIOW AT tnt uctwrwc w trrcn nr#u sw. 

. m * m * b e s * n * * n * * * p - /  

RESET-PERSOY-ARRAY: B E ;  
PERSON-ARRAY ( 1 ) 8 PERSON-ARRAY CPER-WUIT*l); 
PER-COUNT 8 1; 
LAST-PERtOY = PERSON-ID; 

END RESE7-PERSW_rrRAY; 



/ + . + . . + + + . - ~ ~ ~ ~ + - ~ + ~ ~ + ~ + * - +  
PROCESS-PERSOW 9 

PROCESS EACH RECORD IN T I E  BUFFER. * 
TMIS MODULE I S  WERE Y W  UWLD 00 THE ANALYSIS. * 

~ . + + + * + + + + + . + + + + ~ + + * m * ~ + + H ~ ~ ~ ~ /  

PROCESS-PERSOW : PROCEDURE ; 
PER-COUWT + PER-COUWT - 1; 
PERSIN-NLWBER = PERSW-MLMBER + 1; 
END; 

END PROCESS-PER=; 
END EXTRACT; 



//KESC)& a <bS~O#06,##-85),U1Mfl,~, 
// MOT I FYrl ILSU06,WXUSS=S ,T'l)WW=ttAW 
IP r---- r 
/P t r 
/PI PROJECT: 1989 A M  UINTER WFERENCE EXAMPLE P 
/P f ANALYST: #lrn P 
/I*[ m R : # I T H  P 
/I*[ DATE: 11/88 P 
/Pt P 
/Pt DESCRlPTIW: REABS I N  ALL YLVES. REORtMIZE ORIGINAL P 
//*I . MURE AYD MPUI FIWL PERSON #wtn P 
/P t #C#0 UITH NO FILLER. P 
/P t r 
//* t 1% MONTHLY INDEX I S  A REFERENCE W T H .  It P 
//* t W G E S  FIow 1 TO S6. P 
IP c r 
//* t l O I T  1% f I L E  TO CREATE A F M I L Y  # n H  F ILE P 
//* t P 
/ / * p * * * * * * * * * * * * ~ * * * * * * * W * ~ * ~ . t * ~ * * ~ ~ * * * * /  
//SASCBK EXEC MS,CUSS=@*' ,REG1OYdOOOw,COlO=(5,LE) 
/mr: DD U11t=sYZDA,tPAtE~(CYL,(100,100)) 
//**TESTFILE** 
//.DOIN DO DSN~CBO.HRCD.SIPP6L.YA~l.NEU.X20O,DISP.tHR 
I/* DD DSN~ClO.HRCD.S1PP.YEM&.WVE3.WOO,DlSP~SHR 
//* DD DSY=W.HRtD.SIP).-.WVEL.XZOO,DlSP.SHR 
//.Doan1 Do D S Y 3 M K 1 0 6 ,  
//* DISP=<UEY,PASS), 
//* UllT4lS,WAtE=(TRI,(20,20),RL#) 
/ / .OW72 DD DW*UO.HRtD.P~.SIPPAsASAYAVE1-9.USflO(, 
/I* , DlSP=(mY,UTLG,DELETE), 
I/* UIt41#,WA~=(TRK,(20,20),RLSE) 
//**ENDTEST ** 
/P*BlGFlLE** 
//DOIN DD D U I = ~ O . H R Q ) . S I P P ~ ~ . ~ V E ~  .WEY.NASOI ,Dl SP=SHR 
/I 00 DSN=CBO.HR~.Sl?Pb4.YAVEZ.YEU.I1ASO1,DtLkSHR, 
// UYIT*AFF4DIN 
// DD DSN=CK).HRCb.S 1 PP.YEMW .LUIVES.I(ASOl ,DlSP=SHR, 
// UIIT=AFFQDIN 
// 00 DW=tlO.HRED .SI)P.WAR& .YIIVEL .HAS01 ,DlfP=SHR, 
// WlT.AFFmDIN 
// DD DSN=UO.HRfD.S lPP.YEAt#.UAHS.~rOl,DlfFSHR, 
// UIIT=AFFQDIN 
// DD DSN=CKI.HRCD.SSW.WW.YAM6.Wl,DSW6HR, 
// UI I t rAFF.DDlN 
// DD DUI=CBO.IIRED.SlW.W&.WVE?.~rOl ,DISP=SHR, 
/ /  ULIT  J F F . D D I I  
// DD Dfll.CIO.WCD.SIPP.~.WHQQIIAS01 ,DISP=W, 
/ I  Ul l t=AFF.DDfN 
// 00 DW.CIO.YItD.SlP).W#.YLVE9.mto1,Olth#(R, 
/ /  UIIT.AFF.DD1Y 

OD DW4UCESCW6,D!SW<YY,MSS), 
// UYIT=tAPE,L~L=( l ,LL ,EXPDt99000)  
//SoRT*Ol 00 tPAEE=(cYL,(20,20)),UIIT~YZCDA 
//SORTUCOZ 00 WACE=(CYL, (20,20)),UIIT=SYLDA 
//=TUTOS 00 OPACE.CC;IL, CZO,ZO)~,UIIt*mA 
//SORTYIOL DD LPAP=(C;IL, (tO,tO)),UIlT=SYLDA 
/-2 DD DW=CIO.WRCD.~ .S ICCMA.WE~~.~U~~~O~,  
// DISP=(WEU ,UTLG,DtLElE), 
// W I T = T A P E , U I E L = ( I , ~ , ~ T . Q P ~ ~ ~ )  
//"ENDS1 F* 
//SYSlN DO 

OPT IDUS WPRSNT r m K K Q N  N l O t l C  MCROGEN rOQYfER; 



/ + + + + + . * * + + w + H I ~ w + + + w + ~ ~  

RECaDE WlSSlNG NOTATION (--) fRP)  IYWI IE  FIELDS 
* . w + + + . + + + + + + + . + + + + + t + + + * + w + w ~ + ~ ~ /  

XWACRO RECODE; 
BO I = I no&; 

I F  1 2 M N T L I  = '-0009' 
THEN I Z & N T & I  = '00000'; 

%Em; 
%MEND; 

/ * * t+*++*++- -ne.m~-  

UR~TER: z 
W P U T  A P E R W  W T H  F I L E  FROM THE YAVE f lLE.  * 

* 
* LOOP TnRQlCH W T H S  AI(D ASSIGN XllDEX(1) t 

+ fQ REFERENCE W T H S  THE FUNCTION IS: .I 

fYDEX(I) = (S+(UAVE-l)+I) * 
fW ULANDER IlOWTHS THE FUWCTIOW IS: 

INDEX(1) 8 (L*tUAVE-I)+]) - (4-ZUROT) 
+ 

THIS EXAMPLE CREATES REFERENCE W T W S  
+ 
H + + + + + + + + + * . + + + + H + + + + + + + . H + + H w P P * * /  

W C R O  URITER; 
mo I = 1 %TO 4; 

/ . . + + + + + . . + + H + . + * + + + w + + + + + + w ~  

ADJUST THE Y A M  VALUE fQ W l  SSED M S .  
ROTATION 3 I S  NlSSING UAVE 8 e 
ROTATION C I S  WlSSlNC Y A M  2 

e+++++~.++++++++w++++++++*++++++-+t.+*w+-+..tm-+/ 

SELECT; 
W E N  (UIROt=3 AND PP-UAVEI9) UAVE. 8; 
W E N  (SUROT84 AND PP-WVE*l) WHIPP-UAVE- 1; 
OTHERYISE UAVE 8 PP-WAVE; 

LWD; 

p + + + + + + * . + t + - + + + + H + + N + + + + P  

CREATE REFERENCE WNTH INDEX 
+++.+*++...*.+++++ + + + + + + + + + + + + + + + + ~ + + w . + + ~ ~ ~ H 1 /  

INDEX = (L*(UAVE*l)+LI); 

/*++++++e+*+++++++nwmrm*+++m-+~++*-.cm*+-.m+. 

* ONLY OUTPUT IIOYTHS Y lTH A POSITXS E I G H T  z 
~ + * + + + + m * + * n . . n + * ~ n w + + - + + . H - ~ /  

I f  W i T L l  '#KK##KK#K)' 
TION 00; 

WADDID = NADDIDLI; 
F M B R  = FWUWBRLl; 
& U B R  = SNLWRII ;  
M I S  = MISLI; 
UGT *YETI ! ;  
ltRP = URPLI; 
m - m ~ ;  
U R N  = M R N L I ;  
l 2 M N T  = 1 2 W t T L I ;  

M W T ;  
END; /+ UEIGHT CHECK +/ 

tEm; 
%WO URITER; 



DATA D D W  1 .MOPLE( 
KEEP* t NDEX WID W I D  

LWUIBR INTW MIS 
ENTRY P E R U  MGT 
WS € M Y  I-); 

lNFlLE DDIN; 
r u m  

- 9 6 WID K W 9 .  
9 15 -01 1. 
9 43 W I D 1  KHARZ.  
9 299 W D I D 2  WUARZ.  
9 555 W I D 3  %HAR2. 
0 811 lUDOlD4 KlUR2. 
91091 F m R 1  KHARZ. 
91205 F W R 2  UHARZ. 
91319 F M R 3  mJAR2. 
91433 F M R 4  UHAR2. 
31 547 SNWBR 1 UHAR2. 
91661 UlLlWBR2 KHAR2. 
a i m  S N W B R ~  SCHAR2. 
91869 SNLMBR4 UHAR2. 
92005 PP-WAVE 1. 
92006 INTW KWl. 
WOO? M l S l  %MAR 1. 
02008 MJS2 KHAR1. 
92009 HlS3 U H A R  1. 
92010 Ml% UnAR1. 
a2011 M I S 1  KnARl. 
a2012 ENTRY SCMARZ. 
92014 PERNW KHAR3. 
92017 ST1 UXMlO. 
92027 6 1 2  UW10. 
a2037 KiT3 UWlO. 
92047 ST4 K H A R l O .  
92080 R R P l  KHAR1. 
92081 RRP2 $CHAR1 . 

RRPS U H A R  1. 
RRP4 KI(AR1. 

W097 M S l  U H A R  1. 
QZWI HS2 K H A R l  . 
92099 RS3 K H A R  1. 
a2100 I(% U U R l  . 
92265 EARN1 7. 
82272 EARN2 7. 
82279 EARN3 7. 
82286 EARN4 7. 
WWl 128MT1 5. 
06366 I W T 2  5. 
a371 f 2 W 3  3. 
&ST6 t W T 4  5. 

PROC SORT DATAIDMXnl.WOOLE M.OWLfTZ.PEOPLE; 
BY WlD INDEX lUDD1D FHMBR W U I R ;  



//KESCB06 JOB (6SWOCB06, BOX-85) ,ASAfASZ, CLASS=E, 
// NOT 1 fY=KESCBOb,ISGCLASS=5 ,TYPIUW=SCAN 
//. [ * * H * - * * * - . ) . . * * t t t ~ w * ~ w * . ) . .  [* 
/I* f 
//* t 

r 
PROJECT: 1989 ASA WINTER CONFERENCE UUI(PLE r 

//* t ANALYST: SMITH r 
t PMX;RAL)(ER: SMITH r 
//* t DATE: 11/88 
//* t 

P 
P 

//*t DESCRIPTIOW: INPUT I S  fW4 AUSAS1. P 
I /* t CALCULATE FAMILY V A R l A B L E S A Y D M P U l P E R W  C* 
//* t RECORDS WITH TIE HEY FAMILY VARIABLES ATTACHED. r 
/I* t SORT BY PERSON I ~ E X  TO CREATE A PERSON mrn r 
/I* t SORTED FILE. 
//* t * * * * * * * * * * - * * . ) . . * * * W 1 ~ ~  r *-/ 
/ /USCBK EXEC U S  ,CLASS='*',REGIOY=SOOOT,~=(S,LE) 
/ /K#K DD UWlT=SY~A,tPACE=(CYL,(100~1W)) 
/ /DD IN  DD DSN=CBO.HRtD.P~.SIPPMAMAYliWEI-9.USFIM,D~~SHR 
/ /DDWT 1 DD DSN=UKESCB06, 
// WIl=DISK,SPACE=(TRK, (20,2O),RL#), 
// DlSP=(NEY,PASS) 
/ /DDWTZ DD D S N = C B O . H R C D . P I . S I P P A U . U V E l - 9 . U W ,  
// DISP=(NEY,CATLG,DELETE), 
// UIIT4ISKaSPACE=(TRK,(2D,ZO),RLSE) 
/ /SYSIN DD 

OPTIONS RPRINT SYHBOLCEN I L O C I C  NACR#EN; 
OPTIONS NOCENTER; 

/***************************~~N,**.tw*H,****~m~~* 

READER: INCREMENT THE FAWILY ODUWTER AUD ASSIGN EACH VARIABLE 
' TO T HE APPRWRIATE A I R A I  INDEX. 

THE FAWILY I D  I S  W I D [  f l N D E X f f U D D 1 D t  [FYUIOER. * 
WITH THIS ID, RELATED SUBfAWILIES M E  INCLUDED WITH THE 
PRIMARY FAMILY. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

M C R O  READER; 

FAWCOUWT = FAMCWNT + 1; 
RECREAD = RECREAO + 1; 

AINDEX(FAWt0UNT) = INDEX; 
AWID(FAWCWN1) r W I D ;  
A H A D D I D ( ~ A ~ C W N T )  8 IUDDID; 
LFYUIBR(FAntOUWT) = FYUII)R; 
ASNWBR(FAMCWNT) 8 W R ;  
AIYTW(FAWCQ#IT) = INTVU; 
A l l t S ( F A M ~ T )  8 MlS; 
A W f S l ( f M C W N T )  M l S l ;  
AENTRY(FAMCQmT) = ENTRY; 
A x R N W ( f A n C W U T )  = P E R W ;  
A K i T ( f A M r n T )  = UGT; 
ARRP(fMCQIYT) =RRP; 
AWS(FAIICOUWT) 8 I S ;  
AEARN(FAWWNT) 8 EARN; 
A I2&MT(FA IKXUIT )  = 12MMT; 

%MUD READER; 



/e-*---wv--..-* 

PROCESS: LOW TtllKUCH ALL PEOPLE tW tYlE F M I L Y  AYD ADD UP 
mWlnts AYD cnlu LUPOORT. 
M I T E  QUt EACH PERSON RE- WITH THE NEW FAWILY 
VARlMLES ATTACW. 

--*--**-*---I 
W C R O  PROCESS; 

FMCWNT = F-T - 1; 
# ) I = l t O F A K X L I W 1 ;  

F-EARN F-EARN AEARN( 1 ); 
F- lMA t l 2 8 A  * AI28AMT(I); 

Em; 

. 00 I = 1 TO FMCWNT; 
l m E X  = AtY)EX( 1) ; 
W I D  = AWlD(1)  ; 
HADDID= AHADDID(1); 
FWLMBR= AfYU(BR(1); 
LYUIIIIR. AUILMIR(1); 
rww = A~NTW(I) ; 
H I S  = AWIS(1) ; 
M l S I  = M I L l ( 1 )  ; 
ENTRY = AENTRY(1) ; 
PERNUl= APERNUl(1); 
&I = A u G T ( I )  ; 
RRP = AIRPCt) ; 
HS . A M S ( l )  ; 
U R N  = AEAIN(1) ; 
1*1= A I Z W T ( 1 ) ;  

MPUT; 
R E M I T  = REEYRlT + 1; 

€No; 
!WEND PROCESS; 

/**t*******HW**-C***--*W*.tn-*- 

RESET: rnr LAST n R x w r  READ IN IS tm F l u s t  PERW tw rm ~ E X T  
FMILY. MOVE TME LAST PEIUOY'S 1WFOILUTlOI TO THE f t W T  
ARRAY INDEX. ASSlGN THE U S 1  F M l L Y  lWDUl TO THE NEW 
IAMlLY. RESET THE FAMlLY CMlTER TO 1 AND F M l L Y  

* VARIABLES TO 0. 
t * ~ * n t w m . t . * w ~ ~ * - m * w - - u m , - /  

W C R O  RESET; 
1 = FMCWNT + 1; 
AlNDEX(1) = AIIIDEX(1) ; 
MUID11)  = AWID11) ; 
AIIADDlD(1) = AWADDID(1) ; 
AFNIJMER(1) 8 AFYIWIR(1) ; 
ASuUW(0 = A W # R ( I )  ; 
AIYTW(1) A I Y t W ( 1 )  ; 
M l S ( 1 )  = r n l S ( 1 )  ; 

. U I I L I ( l )  = U l l S l ( 1 )  ; 
AEWTRY(1) = AEWTRY(1) ; 
M € R Y U I < l )  LIEWUI(1) ; 
AYtT(1) = I Y t T ( 1 )  ; 
MRP(1) * A I R P ( l )  ; 
Ant(1) = -(I) ; 
II lA IN(1)  = A L M N ( l )  ; 
A I t W I T ( 1 )  = A l Z W T ( 1 )  ; 
F-EARN = 0; 
ttm = 0; 
U S T F M  = FMlD;  
FAIKQIIT = 1; 

#tm RESET; 



DATA DDWTl.PEOPLE( 
KEEP= INDEX a l D  #ADDID FBWBR 

UIUlBR i N T W  MIS MIS1 
ENTRY ? € R M  YCT mP -- - 
MS EARN 12MMT F-EARN 
f-12& ); 

ARRAY AIYbEX (22) lWDEX1 -1Y)EXZZ; 
ARRAY W I D  (22) S 9 W I D 1  -LUIDZt; 
ARRAY A U D D I D ( ~ 2 )  S 2 I U D D I D 1 - W I D 2 2 ;  
ARRAY Af#)IBR(ZZ) S 2 fWR1-FYU1BR22; 
ARMY A W U U R ( Z Z ) S 2  tYCllsR1--22; 
ARRAY AINTW (22) S 1 1 N W l  - 1 M 2 ;  
ARMY M I S  (22) f 1 MIS1 -MI=; 
ARRAY AMIS1 (22) S 1 I l l S I 1  -MISl22; 
ARRAY AENTRY (22) S 2 ENTRY1 -ENTRYZZ; 
ARRAY A P E R U ( 2 2 )  S 3 PERMI-PERWWZ;  
ARRAY A N T  ( 2 2 ) S l O  Kill -YCT22; 
ARRAY ARRP (22) S 1 RRP1 -1RP22; 
ARRAY AMS (22) S 1 )IS1 -I622; 

- ARRAY AEARN (22) EARN1 -EARN22; 
ARRAY AlZCIAnT(22) 1 2 W T  1 - 126AMT22; 

LENGTH CINDEX St.; 
LENGTH FAMID $15.; 
LENGTH LASTFAN $15.; 
RECREAD = 0; 
RECURIT = 0; 
FAMCWNT = 0; 
SET DDIN.PEDPLE EYD=EOF; 
%REAUER; 
F-EARN = 0; 
F-IZ& = 0; 
LASlFAM=FANjD; 

- - - 

I F  THE CURRENT PERSOW I S  11 A YEU FAMILY TIEN PROCESS 
* THE FAMILY I N  THE ARRAYS. 

I F  LASTFAN *= f M I D  OR fAllCQlWT = tZ 
THEN DO; 

WRKESS; 
%RESET; 

END; 

p + * + + * * * + + * + + * * * * t . r + * + * ~ m + . 9 . , * W + ~ n ~  

READ NEXT PERSOW INTO ARRAYS * 
~..+*+m+*+++*+*t+8" 

-+"++*-----~ 
SET DDIN .PEOPLE (FIRST#S*Z) ENDGOF; 
%READER; 

END; 
FAMCWNT = FmCO!JuT + 1; 
m a s s ;  

ma SORT DATA=DO~JTI .PEOPLE M~~MZ.C~OPLE;  
BY W I D  ENTRY P E R U  1IS)EX; 

P R K  PRINT DATA4DWlZ.PEOPLE (#S=100); 



//KESCB06 J a  (6SUOCBU,rc#-OS) ,MAW, C U L M ,  
// MOT I FY=KESCBW,mCtLAIS=S ,f'lMUY=KW 
//* [ * * * * * H * - U W H - - P * U -  r 
/PC PROJECT: 1989 MI YINTER CONFERENCE ~ L E  r 
/P I MALIST: SMITH r 
~ r t  ~ S W E R :  SMITH r 
//* t DATE: 11/88 r 
/I* 1 P 
* I  MSCRIPTIQII: XYPVI IS FROM ASASAS. r 
/P f M I N T  Wl A % llOYTH LIST OC PERSDN EARNINGS P 
11. I AYO FAMILY EARNINGS. r 
/PI'----/ 
//SASCBK EXEC W , t W S = a * a , R E G f O Y ~ , C O Y D = ( 5 , L f )  
//K#K 00 Ul lTr tYLDA, tPACE=(~L , t100 ,100) )  
//DOIN DO DSN~EU) .MCD.PM.SlPPASA.W~1-9 . tMP#( ,DI~MR 
//SYSIN DO 
OPTIONS WPRINT S'lWKKtEW WLOGIC WACR#EY WIQYIER; 

/ * U U + * * H W * * ~ * m ~ * - - . t t . W ~ ~ * * * *  

READER: I N f R E ~ N T  THE PE- QllWTER AND ASSIGN EACH VARIABLE + 

70 1% APPI(RR1ATE ARMY 1Y)EX. 
THE PERSON 10 I S  LUlD[ONlRYtfPERNW. 

**** * * * * * * * * W * ~ * * * t . . * * * * ~ ~ /  

W C R O  READER; 

AlYDEX(PERCWNT) = INDEX; 
A#IID(PERCQIUT) . tLllD; 
AHADDID(PERCMJN1) W I D ;  
AFYUIBR(PERCWNT) = F W R ;  
ASMBR(PEI#IIIWT) 8 SMHER; 
AlNTW(PERCGA(1) 8 IWTW; 
AI(IS(PER#UWT) * MIS; 
AnlSI(PERCQ)UT) MISl ;  
AENTRY(PERCUJNT) = ENTRY; 
APERUUCI(PERcaJN1) . PERNW; 
AYCT(PERCQIYT) YCT; 
ARRP(PERCQIY1) * RRP; 
AMS(PERCWN1) 8 MS; 
AEARNCPERCWNT) = EARN; 
Al2&MT(PERCQRlT) = 1 W T ;  
AT-EARN(PERCGA(1) 8 F-EARN; 
AF-l2&(PERCQUUT) 8 FJ26A; 

mY) READER; 
/ t t * * * * W H - U * * * * * - - - ~  

PROCESS: raop rnrarcn EACH )EHW IM TIE A U M T S A I O ~ I Z E  
THE DATA. 

-*.*-**-/ 
#Am0 ~ S S ;  

PERCQIYT = PERcaJNT-1; 
PERINDX = W I I Y D X  1; 



UIuneR= A S U B R (  I ); 
I N T W  = A I N T W ( 1 )  ; 
M I S  = ACIISCI) ; 
M I S 1  = AMISI (1)  ; 
ENTRY = AENTRY(1) ; 
M R W =  APFRWUI(1); 
Y t T  = A u G T ( I )  ; 
RRP = ARRP(1) ; 
WS = A n t ( 1 )  ; 
EARN = AEARN(1) ; 
f Z W T =  A I2&MT(1 ) ;  
F-EARN= AF-EARN (1 ); 
f- lZdA= A t l Z & (  I ); 

KJTW'T; 
RECURIT = R E M I T  + 1; 

END; 
#ED PROCESS; 

/ w + + + * + + + * * + + + + + + + m - - w + - n e w w + ~ ~ ~ m + ~ u +  

RESET: THE LAST PERSOW READ I N  I S  A NEU PERSON. lOYL T t  LAST + PERSON'S 1NFQRWATIOW TO THE FIRST ARRAY INDEX. ASSIGN 
+ THE LAST PERSOW INDEX TO TllE MEW PER#))(. RESET THE + PERSOU COUNTER TO 1. 
+ + + + * + + * * + + + + m + + + + + + + + t + + + e w + n ~ ~ w w n - * /  

W C R O  RESET; 
I = PERCWNT + 1; 

USTPER = PERID; 
PERCOUNT = 1; 

m U D  RESET; 

DATA PEOPLE( 
KEEP= INDEX W I D  U D O l D  fYWR 

~ l ~ l s ~  rnw MIS WlS1  
ENTRY ?ER#W UGT RRP 
Ms EARN rtWrr F-EARN 
f-tm PERIYOX); 

ARRAY AINDEX (32) lUDEX l  -1YOEX32; 
R A Y  ASUID (32) S 9 W I D 1  -WID32 ;  
ARRAY AIIADDID(32) S 2 MDDID1-HAODID32; 
ARRAY AFYUI IR(32)  S 2 CYl)lsRl-F-32; 
ARRAY M Y U Q R ( 3 2 )  S 2 S b R M B R 1 - ~ 3 2 ;  
ARRAY A I N T W  (32) S 1 I N T W l  -1WfWJ2; 



ARRAY 
ARRAY 
ARRAY 
ARMY 
A I U Y  
ARMY 
ARRAY 
ARRAY 
AIRAY 
AR@k-e' 
ARMY 

L t u G t n  =RID sis.; 
LENGTH LASTPER $15.;- 
WRIYDX = 0; 
REUEAD = 0; 
R E M I T  = 0; 
n r C Q n r r  = 0; 
S T  0DIN.PEOPLE EWD=EOF; 
%READER; 

- UST?ER=PERID; 

DO w l L E ( A E O f ) ;  
/ * * * e * * e w * - w w - * - - H e ~ ~  

l IF THE  RENT w e t o w  IS IN A YEU FWLY THEN PILOC~SS 
tnt  F ~ L Y  tr THE MRAYS. 

- e * e * e e e * e e - . t m - - * C e e e * e e w P * /  

If LASTPER *= W R l D  # PEREOUYT = 32 
THEN DO; 

rnOCESS; 
%RESET; 

Ern; 

~ ~ e ~ e * m ~ H ~ w w ~ e e n u 8 - ~ *  

l READ NEXT PERSON INTO ARRAYS 
we*ee**,e**tt+**eee*eeHee********mwrn..rem~wee*e**we/ 

SET DDIN .PEOPLE (F lRSTUOS=2) IEND=EOF; 
%READER; 

EYD; 
RRCGIWT = PERCWUT + 1; 
PROCESS;  

PUT RECREAD= R E M I T = ;  
STOP; 




