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Preface

The d if f ic u lt ie s  faced by older workers in securing and retaining em
ployment constitute a national problem which is  becoming more pressing as the 
proportion o f older workers in the to ta l labor force r is e s . The U. S. 
Department o f Labor, in response to th is  challenge, has been conducting a 
broad program to examine the problem and to find means for  overcoming i t .  As 
one phase o f  th is  program, the present study attempts to furnish information 
on the relationships between age and work performance.

Much o f  the ea r lier  research in th is general area has shown quite clearly  
that many employers hold d efin ite— and often unfavorable— attitudes toward 
employing older workers. However, objective means o f determining the v a lid ity  
o f  these views have generally been lacking.

In other studies \J conducted by the Department o f  Labor, the status o f  
the older worker has been examined from the standpoint o f  pension costs, in
surance plans, counseling and placement services, and certain other sp ecific  
aspects. The present study is  directed toward a measurement o f  actual on -th e- 
job performance o f older production workers, as compared with the performance 
o f  those in the younger groups. I t  represents a continuation o f earlier  work 
in  th is  f i e ld .  A p ilo t  study o f relationships betwen job performance and 
age was undertaken by the Bureau o f Labor S ta tis t ic s  during 1955-56 , and the 
resu lts were published as BLS B ulletin  1203, Job Performance and Ages A Study 
in Measurement, September 1956.

The p ilo t  study was planned as a means o f  developing objective techniques 
which would be useful in comparing the performance o f production workers in  
d ifferen t age groups and was primarily methodological in nature. The present 
study has as i t s  purpose the accumulation o f more extensive data in th is  area 
which w ill permit the drawing o f more d e fin itiv e  conclusions than were possib le  
from the p ilo t  work.

This study was conducted in the Bureau o f Labor S t a t is t ic s ' D ivision o f  
Productivity and Technological Developments under the direction o f Jerome A. 
Mark, assisted  by Bernard N. Rein, Stanley F. M ille r , and Margaret L. M oeller.

The Bureau wishes to thank those firms whose cooperation made th is  work 
p o ssib le . They generously made their records available to the Bureau's 
representatives and furnished helpful suggestions.

\J Older Workers Under C ollective Bargainings Part I t  Hiring, Retention, 
Job Termination, BLS B u ll. 1199-1 ; Older Workers Under C ollective Bargaining: 
Part I I :  Health, Insurance, and Pension Plans, BI£ B u ll. 1199-2 ; Pension Costs
in Relation to the Hiring o f Older Workers; Older Worker Adjustment to Labor 
Market Practices? An Analysis o f Experience in  Seven Major Labor Markets,
BES No. R. 151; Counseling and Placement Services fo r  Older Workers, BES No. E. 
152; How to Conduct an Earning-Opportunities Forum in Your Community.
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Summary o f  Findings

This survey o f  job performance and age represents one segment o f the 
U. S . Department o f  Labor’ s program in the area o f older worker studies and 
i s  an extension o f the p ilo t  work undertaken in 1955 -56 . U tiliz in g  the methods 
developed during the p ilo t  work, th is  survey centered on the measure o f the 
relationships between age and output per man-hour, attendance, end continuity  
o f service in  large establishments manufacturing men’ s footwear and household 
furniture. Output data were included fo r  over 5,100 production workers in  
26 establishments— 15 in the footwear industry and 11 in the furniture industry. 
Comparable output per man-hour data for  workers in 4 footwear establishments 
included in the p ilo t  investigation were incorporated with the data obtained 
in  the current investigation in order to furnish a broader base fo r  the find in gs. 
Attendance data were obtained for  about 9 ,400  workers and con tin u ity -of-service  
data fo r  almost 10 ,000  in 22 establishments— 11 in each industry.

Findings

With respect to output per man-hour th is  study reveals, in general, that 
fo r  both men and women the indexes o f output per man-hour are progressively  
higher from the under-25 group to the 25-34  age group; indexes fo r  subsequent 
age groups show a gradual decline which is  somewhat more marked fo r  the 55-64  
age group. F in a lly , at the 65-and-over le v e l , a sharper decline occurs. How
ever, the differences between age groups through the 55-64 group are generally  
small 6*ith the exception o f only 1 group o f women in 1 industry, they are with
in 8 percentage points o f the base, 35-44 age group) and the d ifferences be
tween average output per man-hour o f adjacent groups (a lso  with 1 exception) 
are p articu larly  sm all.

At the same time, there is  a wide range in  output within each o f the age 
groups, so that the output o f  any given individual i s  l ik e ly  to d if fe r  sharply 
from the average o f  his age group. Variations in the output per man-hour o f  
persons in  the same age group are greater than d ifferences between the average 
output o f  d ifferen t age brackets. Consequently, substantial proportions o f  
workers in older age groups perform better than the average for  younger groups. 
As an illu s tr a tio n , in  the 45-54 age group. 47 percent o f the women workers 
(in  both the footwear and furniture plants) have higher productivity than the 
average woman worker in the 35-44 age group. This wide v a r ia b ility  within age 
groups coupled with the small d ifferences between age group averages indicates  
that conclusions about individual performance cannot be based so le ly  on chrono
lo g ic a l age.

Analysis o f relationships between age and output per man-hour when the 
workers are c la ss ifie d  and compared by type o f operation and pay le v e l-h a n d  
operators versus machine operators, higher versus lower paid occupations—  
reveals the same basic pattern as shown by the industry to ta ls .

-  1  -
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The inference to be drawn from the findings concerning output per man
hour is  that individual ca p a b ilities  are the most important factors to be 
considered in  selectin g  workers fo r  sp ecific  jobs and that any attempt to  
establish  formal age lim its  for  various classes o f jobs, even where the job  
content i s  c lea rly  defined, f a i l s  to take into account the wide d iversity  o f  
a b ility  le v e ls  shown by persons o f  the same age.

Differences in  attendance rates between one age group and another are 
extremely sm all. In the 11 footwear plants fo r  which attendance data were 
compiled, the indexes o f attendance among the 6 age groups vary by le s s  than 
1 percent fo r  the men and by 1 .2  percent for  the women. In the furniture  
plants they vary by le s s  than 4 percent fo r  both men and women. The absence 
o f any trend in  relation  to age and the apparently random manner in which the 
in sign ifican t d ifferences between age groups are d istribu ted , suggest that 
age as a factor  relatin g  to a worker's attendance can be ignored.

No age attendance patterns emerge from the indexes o f  workers c la ss ifie d  
according to method o f payment, length o f service, and occupational pay le v e l ,  
although in  a few cases the differences between age groups are somewhat larger  
than the d ifferences fo r  the industry to ta ls .

In the two industries the women workers, regardless o f age, show a 
s lig h t ly  lower attendance rete than the men workers. At the same time, both 
men and women in  the footwear plants have higher attendance rates than those 
in  the furniture p la n ts . For both industries hourly paid workers have lower 
attendance rates than incentive workers and workers with 2 or more years o f  
service have higher rates than those with le s s  than 2 years' service . F in ally , 
fo r  the most p art, workers in  higher paid jobs have a better attendance record 
than those in  lower paid job s.

In terns o f  continuity o f  service (the proportion o f workers who remained 
on the job during a 1-year p eriod ), the study revealed that the percentage o f  
workers who remain is  highest fo r  ages 45 through 64. As might be expected, 
both the youngest and o ld est groups have the highest percentage o f separations. 
Yet in the footwear plants the influence o f retirement on the oldest groups is  
not as great as the influence o f other factors causing separations among the 
youngest group.

Examination o f  the continuity indexes o f  workers grouped by industry, sex, 
and length o f service reveals the same pattern indicated above except that among 
workers with le s s  than 2 years' service , the declines in the rates fo r  the old est  
and youngest groups are greater than those fo r  the corresponding groups o f  
workers with 2 or more years o f  service .

I t  i s  apparent that the relationship between job performance and age i s  by 
no means simple. For each o f  the three aspects o f  job performance examined a 
d ifferen t pattern emerges. For output per man-hour, although there are changes 
on the average associated with age, there i s  wide v a r ia b ility  about the averages; 
in  the case o f  attendance, no relationship is  found; and fo r  continuity o f  
service, with the exception o f the o ld est age group where the influence o f re
tirement is  f e l t ,  as age increases the indexes generally increase.

2
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Scope

This study represents an outgrowth o f a p ilo t  survey o f  relationships  
between job performance and age. Whereas the e a rlier  survey was methodological 
in approach, the present work concentrated on expanding the coverage so that 
more d e fin itiv e  conclusions could be drawn. The number o f  workers on which 
data were obtained was increased and the coverage was expanded geographically  
to include plants in the Middle West and Southeast regions as well as the 
Middle A tlan tic  and New England regions.

This report presents data fo r  the industries producing wooden household 
furniture (upholstered and unupholstered) and men's footwear (except rubber). 
These industries were selected fo r  study because they show a d istribu tion  o f  
men and women workers throughout a l l  age groups which i s  sim ilar to manufac
turing as a whole and because they involve wide use o f incentive systems o f  
payment. This la t te r  characteristic i s  e sse n tia l, fo r  i t  furnishes a means 
to measure individual output. The fa c t that management and union sources in  
these two industries had expressed in terest in  the problem o f job performance 
and age was a contributing factor in th eir  selection  fo r  study.

Because o f the necessity o f  making output per man-hour comparisons only  
among workers o f  the same sex engaged in  the same occupation, i t  was important 
to se lect large establishments fo r  th is  study to secure’ a su ffic ie n t number o f  
observations. The sample was drawn from a roster o f  a l l  large firms having 
incentive payment plans in the 2 industries— usually  firms selected employed 
at le a s t  300 workers paid on an incentive b a sis . The establishments may not 
necessarily be representative o f a l l  large firms in the ind u stries, fo r  some 
establishments were eventually excluded because o f an unwillingness to  co
operate or a lack o f suitable records. In order to furnish a broader base fo r  
the find in gs, comparable output per man-hour data fo r  workers in U footwear 
establishments included in the p ilo t  investigation were incorporated with the 
data fo r  output per man-hour.

-  3 -
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Concepts and Methods

As a resu lt o f  the p ilo t  in vestigation , three indicators were found to  
be suitable fo r  representing an in d iv id u al's  job performance-output per 
man-hour, attendance, and continuity o f service . They were selected because 
they afforded objective measures and were d irectly  available from plant records

Output Per Man-Hour

Probably the most important aspect o f  an in d ivid u al's  job performance i s  
h is productivity , fo r  the rate at which a worker produces acceptable output 
i s  a key indication o f how well he w ill be able to meet production requirements

In th is  study, productivity was defined as the individual' s physical 
volume o f production per hour— his output per man-hour. For the most part, 
output per man-hour was measured by average straight-tim e hourly piecework 
earnings. As described in  the report on the p ilo t  study, 2 /  th is  indicator  
was chosen as the best available measure o f an ind ivid ual’ s physical output. 
Although the lim itation s o f  th is  measure were recognized, i t  was found to be 
suitable fo r  the purpose at hand.

To derive th is  measure, i t  was necessary that the earnings data exclude 
payments fo r  other than production work. Thus, bonuses fo r  length o f service, 
makeup payments, 2 /  and premium payments fo r  overtime and holiday work were 
eliminated from the earnings figures fo r  each worker. In addition, a l l  time
work hours and earnings were removed from the figures on individuals who worked 
on both piecework and timework during the survey period.

In some cases, output per man-hour was measured in  terms o f the number 
o f standard time u n its produced per hour worked. These data were maintained 
in  certain plants fo r  group incentive workers as w ell as those paid on an 
individual p iece-rate  b a sis , so that i t  was possible to expand the coverage 
to include these workers.

The observation period fo r  output per man-hour data ranged from U to 12 
weeks in the various p lan ts. This was a compromise between a very long period  
which would tend to even out atypical influences o f  a temporary nature, and a 
very short period, which would permit the inclusion o f a larger number o f  
individuals. Only those employees who had worked during a l l ,  or nearly a l l ,  
o f the survey period, were included.

2 /  Job Performance and Age, BLS B u ll. 1203 (p p .8 -9 ) .
2 /  The term "makeup payments" refers to the additional amounts paid to  

workers whose raw piecework earnings f a l l  below some leg a l or guaranteed 
minimum.
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Eliminated from the productivity sample were pieceworkers in  occupations 
fo r  which management imposed production lim its  in order to maintain quality  
standards. Output measures based on earnings in  these jobs would not have 
represented production rates determined by the individual worker. Beginners 
and employees who were paid according to group incentive plans (fo r  whom no 
individual output data were available) were also excluded from the output per 
man-hour sample. Beginners were id en tified  through discussions with foremen 
and by examining records o f length o f  service in  the particular jo b . In most 
occupations, employees with le s s  than 3 months' service on the job were 
considered beginners.

k in d t-a tic B g -a f .SfflmBE-rlflg finploggfl. f.is&gwgr.kegjg

Although th is  study includes data on the productivity o f  a small number 
o f group incentive workers, the great majority o f the individuals studied 
were paid according to piecework systems. Consequently, many o f the lim ita 
tion s c f  any study which examines only pieceworkers are relevant to th is  
survey.

The performance o f pieceworkers, i t  i s  recognized, may not be en tirely  
representative o f  a l l  production workers. Skilled  craftsmen are usually  not 
paid according to production by the piece and most unskilled workers are paid 
on a time b a sis . However, the bulk o f production workers are employed in the 
sem iskilled type o f  jobs, many o f which are covered by piecework plans.

I t  i s  quite possible that the factors determining productivity o f  piece
workers may be d ifferen t from those determining the productivity o f industrial 
workers as a whole, and that these differences may not apply uniformly to a l l  
age groups. For example, p iece-rate  jobs may, on the average, place greater 
emphasis on speed, a g ili ty , and other physical attribu tes which are generally  
assumed to deteriorate with age. I f  th is  i s  so, then data based on the per
formance o f pieceworkers would tend to show the older individuals in a le s s  
favorable lig h t  than would be the case i f  a variety  o f payment plans had been 
included. Nevertheless, there i s  ju s tific a tio n  for  a study confined to piece
workers, since in  many establishments the p iece-rate  system i s  the dominant 
method o f payment.

I t  may also be argued that because only employed persons were included 
in  the study, the older workers who were s t i l l  present in  the occupations 
studied actually represented a selected group, since many workers orig in a lly  
in  these occupations had l e f t  for  other jobs which were not included in  the 
study. However, there are actually  two types o f selection  operating here, 
which may be expected to cancel each other to some extents the exceptionally  
superior workers may be assumed to have gone into better paying occupations; 
the marginal workers who could not maintain the minimum standards required fo r  
th eir jobs would also have l e f t  to enter other occupations. Thus, the older  
workers' average output rates would be influenced by the removal o f these two 
extremes, and therefore would be comparable with those o f the younger groups.

-  5 -
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There are no life tim e  job h isto ries  o f  workers in the industries studied 
which show the extent to which workers enter either as time or p iece-rate  
workers and move from one type o f work with i t s  associated pay procedure to 
another over their l i f e  span. Neither i s  there evidence o f the extent o f  
movement from production to supervisory or entrepreneurial work on the one 
hand, and to custodial jobs on the other. Therefore, i t  was not p ossib le , 
within the scope o f  the present study, to determine the extent to which these 
situations prevail in the plants surveyed. Since th eir  e ffe c ts  tend to be 
o ffse ttin g , the net resu lt is  not believed to be very great.

Attendance

Although very important, an in d iv id u al's  rate o f  production i s  not the 
only aspect o f  h is  job performance. The amount o f  time he can be depended 
upon to be on the job and maintain h is output— h is attendance rate— is  also  
s ig n ific a n t.

For purposes o f  th is  study, the attendance rate was defined as the ratio  
o f days worked to days scheduled. To compute th is rate , an employee's absences 
were subtracted from the to ta l number o f  days on which he was scheduled to  
work during the observation period, and th is  yielded the to ta l days worked.
This figure was then divided by the number o f days scheduled. I f  a worker per
formed any work at a l l  during a day, he was not considered absent that day.
Days on which a worker was away because o f la y o ffs , holidays, shutdowns, or 
regular vacations were excluded from both the days worked and days scheduled.

Attendance rather than absenteeism was selected because i t  i s  believed  
that the proportion o f  to ta l scheduled time an employee i s  on the job is  o f  
greater importance as a performance indicator than the proportion o f total 
time he i s  o f f .  Small d ifferences in  absenteeism rates would tend to exag
gerate the r e la tiv e  performance o f d ifferen t workers. For example, a worker 
who was absent 2 days in 100 scheduled workdays cannot r e a lis t ic a lly  be 
considered twice as dependable as a worker absent U days in 1 0 0 . I t  would 
seem more appropriate to re la te  the two workers in terms o f their attendance 
ra te , i . e . ,  98 days present out o f  100 as compared with 9 6 .

Unlike the output per man-hour measure, the attendance concept need not 
be restricted  to workers paid according to any one sp ecific  arrangement.
Data are presented fo r  timeworkers and group bonus workers, as well as fo r  
piecework employees.

For attendance, as in  the case o f  output per man-hour, the observation  
period must be long enough to avoid atypical s itu ation s. The period selected  
for  obtaining attendance data in the various plants ranged from 12 weeks to  
1 year, depending on the nature o f the records. Parts o f  that period coincided 
with the observation period fo r  output per man-hour.

-  6  -
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Continuity o f  Service

A third aspect o f job performance examined in th is survey was the rate  
o f  continuity o f  service— the proportion o f to ta l workers who remained on 
the job during a 1-year period. This indicator— the converse o f  the separation 
rate— was included as a measure o f the relative  s ta b ility  o f the various age 
groups.

The continuity rate was computed by dividing the number o f workers in  a 
given group who were s t i l l  employed, i . e .  did not q u it, get discharged or 
r e tir e , at the end o f the observation period by the number in the group at 
the beginning o f the period. Employees who were separated, as a resu lt o f  
production la y o ff  were not considered as separations. Accessions during the 
period, were excluded from both the numerator and denominator. A ll workers 
fo r  whom the necessary data could be obtained were included in th is  measure 
regardless o f payment method.

As in the case o f attendance, continuity o f service rather than sepa
rations were used because small d ifferences in the separations rates would 
tend to exaggerate differences between age groups.
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S ta tis tic a l Procedures

The s ta t is t ic a l  methods applied in  th is  study were designed, f i r s t ,  to  
is o la te  the influence o f  age from the many other factors which a ffe c t  a 
person18 job performance and second, to combine measures drawn from small 
groups o f workers into larger aggregates. The in i t ia l  measures drawn from 
small groups, could not furnish meaningful r e su lts , but th eir  combination 
permitted the drawing o f s ta t is t ic a l  conclusions.

Establishment o f  Direct Comparison Groups

Workers were f i r s t  grouped according to fa c to rs , other than age, which 
might a ffe c t  individual job performance, such as sp e cific  occupation, method 
o f payment, and length o f  service. Within each o f these groups, comparisons 
were made o f the average performance o f workers in various age groups. The 
non-age factors which determined these groups varied fo r  each o f  the indicators  
(output per man-hour, attendance and continuity o f  serv ic e ), although for  a ll  
three indicators the groups were lim ited  to workers o f the same sex in  the 
same p lan t. The purpose here was to insure that age-performance observations 
were made only among workers having in common those ch aracteristics which would 
have an inportant bearing on the performance tr a it  being measured. I f  th is  
had not been done, any apparent differences in  the performance o f age groups 
might, in  r e a lity , be only a manifestation o f the unequal d istribu tion  o f  
these ch aracteristics among the age groups. For example, i t  would be mis
leading to compare the average hourly earnings o f  two age groups composed o f  
d ifferin g  proportions o f  men and women, since th is  would introduce important 
factors other than age.

For output per man-hour, d irect comparisons were lim ited  to workers o f  
the same sex who were regular operators (not beginners or part-tim e workers) 
performing the same job or series o f  operations in the same p lan t.

In the case o f attendance, the basis fo r  establishing the d irect com
parison groups was somewhat d iffe r e n t. I t  was believed that the follow ing  
non-age characteristics would influence attendances Sex; plant; method o f  
payment (time or in cen tive); length o f  service; and le v e l o f occupation 
(higher paid or lower p aid ).

Workers paid at an hourly rate are l ik e ly  to have d ifferen t attendance 
motivations from those under an incentive system. Sim ilarly , employees with 
varying lengths o f  service may have d ifferen t attendance m otivations. F in a lly , 
i t  is  probable that the factors influencing the attendance o f workers in  lower 
paid jobs d if fe r  from those a ffectin g  the attendance o f workers in higher 
paid jo b s . Attendance comparisons by age, ignoring these d ifferen ces, might 
then r e fle c t  changes associated with these factors rather than with age. 
Therefore, the groups ‘were established so that a l l  o f the above factors were 
constant within a given group.
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For the con tin u ity -of-service  measure, the groups were established ac
cording to the follow ing ch aracteristics : Sex} plant} and length o f service .

The len g th -o f-serv ice  c la ss ific a tio n  divided workers into those who had 
been employed in the plant 2 years or more and those with le s s  than 2 years' 
service. Most probably, separations are greater among r e la tiv e ly  new employees 
than among a group o f workers with extended service.

To c la s s ify  each occupation as higher paid or lower paid, the follow ing  
procedure was adopted: Specific average hourly earnings c rite ria  were deter
mined separately by region, sex, industry, and method o f payment (incentive  
or timework), which were then used to distinguish between the two pay le v e ls .  
These c r ite r ia  were derived from data obtained in  wage surveys conducted by 
the Bureau, and represented averages o f a ll  employees in each category, re
gardless o f p la n t. The actual occupations found in the current study were 
then designated as higher paid i f  the average o f the hourly earnings o f workers 
in  that category equaled or exceeded the predetermined criterion , and lower 
paid i f  i t  did not.

Each worker was then c la ss ifie d  by age into 1 o f 6 groups— under 25,
25 -3 4 , 35-44-, 45 -54 , 55-64, and 65 and over.

For each indicator, the performance o f age groups within the basic com
parison groups was measured by calculating indexes fo r  each age group average, 
using the average o f the 35-44 age group as the base. Thus, a measure was 
derived fo r  each age group re fle ctin g  the re la tiv e  performance o f that given 
age group as compared with the corresponding 35-44 age group. By transforming 
the average hourly earnings data o f  incentive workers into indexes fo r  output 
per man-hour, the p o s s ib ility  o f d istortion  from variations in absolute pay 
le v e ls  in  d ifferen t operations or in d ifferen t plants was eliminated, and the 
indexes could be viewed as independent of the plant in which the individual 
worked.

Combinations o f  Direct Comparison Groups

To obtain resu lts  which would represent larger numbers o f individuals than 
were available in  the basic d ivisions mentioned above, these groups were com
bined into classes in which the e ffe c t  of factors other than age was believed  
to be fa ir ly  uniform fo r  a ll  age groups. In the case o f  output per man-hour, 
the indexes for workers in sp ecific  occupations were grouped according to 
( l )  sex, (2) higher or lower paid occupations, (3) hand or machine occupations, 
and (4) industry.

The basis fo r  c la ssify in g  occupations into higher or lower paid categories 
has already been described. The hand-machine d istin ction  was drawn by defining  
a machine job as one which required the use o f a powered device. Most o f these 
designations were assigned after  discussion with plant o f f ic ia ls  as to the 
particular equipment used in various occupations. The machine-hand d istin ction  
was made in order to separate jobs which place somewhat d ifferen t requirements
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on workers. Machine jobs c a ll fo r  s k i l ls  said ta len ts d ifferen t from those 
needed fo r  hand operations, and the s k i l ls  peculiar to machine operations 
or to hand operations may influence the productivity o f  various age groups 
d iffe r e n tly . By making th is  d istin ctio n , the influence o f these factors in  
age group comparisons was minimized.

In the case o f attendance, the plant indexes for  workers in higher and 
in lower paid jobs were combined across plants into larger groups o f workers 
c la ss ifie d  according to ( l )  sex, (2) higher or lower paid occupations,
(3) incentive or timeworkers, (4) length o f service, and t'5) industry.

S im ilarly , fo r  continuity o f  service, the plant indexes for workers with 
d ifferen t lengths o f  service were combined across plant lin e s  • Here, they 
were c la ss ifie d  according to ( l )  sex, (2) length o f service , and (3) industry.

To obtain these combinations, each of the age group indexes for a d irect  
comparison group was combined with a weight which reflected  i t s  re la tiv e  
importance in the particular combination group. For example, the output per 
man-hour age group indexes fo r  sp ecific  occupations were combined with weights 
re fle ctin g  the contribution o f each sp ecific  occupation to the output per 
man-hour measure fo r  an occupational group (e .g . higher paid machine jo b s ) .
The weight took into account the number o f workers in  the age group as well 
as the number o f  workers in  the base group (age 35-44) fo r  each occupation «r*d 
took the form NaNb/(Na + N^), where Na was the number o f workers in  the age 
group and the number in  the base group. L j

For attendance and continuity o f  service, the same form o f  weights was 
applied, except that the weight was m ultiplied by a constant for  each plant 
in  order to account for  differences in  the periods fo r  which these data were 
co lle cte d . In the case o f attendance, th is  constant was the number o f  
scheduled workdays in  the plant during the survey period. For continuity o f  
service, the figure was the length o f the observation period in the p la n t.

Additional Combinations

Besides the indexes fo r  the basic comparisons and the in i t ia l ly  combined 
groups, more generalized indications o f the re la tiv e  performance o f the various 
age groups were derived. By combining the occupational group indexes fo r  output 
per man-hour, a separate measure for  workers in  each industry by sex and occu
pational class (hand, machine, higher paid, lower paid) was obtained. S im ilarly , 
by subsequently combining these indexes, a separate measure for  men and fo r  
women workers in each industry was derived. For attendance and continuity, 
sim ilar combinations were made to obtain indexes for  each industry by sex.

To derive these indexes, each o f  the component indexes was assigned a  
constant weight fo r  a l l  age groups. With th is  weighting system, the fin a l

l j  The derivation o f th is formula i s  shown in appendix II  (pp. 5 4 -5 6 ).
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index was not influenced by d ifferen t proportions o f the component groups in  
one age c lass as compared with another. Thus, the influence o f factors other 
than age was constant fo r  a l l  age groups. The weight used in  a l l  cases was 
the to ta l number o f workers o f  a l l  ages within the component group.

Individual Variation

In addition to presenting the indexes for an age group at the various 
stages o f  combination, the study also includes a measure o f the extent o f  
individual variation within each age group. This measure indicates whether 
an index derived fo r  a particular age group r e fle c ts  the performance o f  
individuals whose scores show considerable uniformity or whether, on the other 
hand, th eir  scores vary widely about the average for the group.

A dispersion measure was derived fo r  the output per man-hour combinations 
only. Dispersion measures fo r  attendance were not derived, since they have 
lim ited u sefu lness. The distribution  o f individual attendance rates is  skewed, 
with most scores very d o s e  to the maximum score o f 100 . I t  was not fe a sib le  
to derive a dispersion indicator fo r  employment continuity because o f the 
nature o f the measure.

The dispersion measure employed was the c o effic ien t o f  variation , which 
was expressed as a percent o f  the group score.

As with the age group indexes, the co effic ien ts  o f variation fo r  the 
sp e cific  occupations were combined to obtain a measure for the occupational 
group. These measures in turn were combined to obtain more general indications  
o f  the dispersion. In each combination, weights were used to r e fle c t  the 
re la tiv e  importance o f the component measure in the combination. In each case, 
the weight applied was the number o f workers in the component group, le s s  one.

S ta t is t ic a l Significance Testing

In the case o f output per man-hour, procedures were employed for testin g  
fo r  s ta t is t ic a l  significance the d ifference between the age group indexes.
Each age group index fo r  an occupational group and combinations o f these 
groups was compared with the corresponding base group index of 100 . The 
standard error o f  the d ifference between the two indexes was obtained and i t s  
standard score computed. With few exceptions, i t  was found that these d i f 
ferences were s ta t is t ic a lly  sign ifican t at the 5-percent le v e l— that i s ,  these 
indexes were sig n ific a n tly  d ifferen t from 100 in the sense th at, i f  there were 
re a lly  no difference between an age group and base group, a difference as 
great as th is  would be obtained le ss  than 1 time in 20 on repeated sampling^
The indexes found to be not sign ifican t were those o f the women employees 
aged 45-54 and the men aged 25-34 in the footwear plants and women aged 45-54  
and under 25 and men under 25 and 25-34 in  the furniture p lan ts. The d iffe r 
ences between these indexes and 100 were so small that even with the sizable  
samples they were not found to be s ta t is t ic a l ly  d ifferen t from 100.
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The findings presented here r e fle c t  the experience o f production workers 
in  certain large establishments in  the footwear and household furniture indus
t r ie s . Data on one or more o f the performance indicators— productivity , 
attendance, or continuity o f  service— are presented fo r  13 ,350  workers em
ployed in 26 establishments, 15 o f  which were in the men's footwear industry  
and 11 in  the wood and upholstered furniture industry. (In  the footwear 
industry, data on attendance and continuity o f  service were obtained from 
11 p la n ts .)  The data were collected  fo r  substantially  fu ll-production  periods 
during 1 9 55 -56 .

Output Per Man-Hour

Direct comparisons o f  output per man-hour were lim ited  to those workers 
whose individual contribution to to ta l production could be measured, and who 
were performing the same operations. Consequently, i t  was not possible to  
c o lle c t  productivity information fo r  a l l  workers in  the establishments. How
ever, output per man-hour measures were obtained fo r  5 ,147 production workers—  
1 ,651  in the furniture establishments and 3 ,496  in  the footwear p lan ts.

The majority o f these workers, as mentioned above, were pieceworkers, but 
there were some workers for  whom individual output data could be derived, even 
though they were paid according to a group incentive plan . I t  was not p o ssib le , 
however, to include any hourly rated workers in th is  group.

Separate resu lts  are presented fo r  men and women employed in the 2 indus
tr ie s  (ta b les  1 and 2 ) ,  and the resu lts are further subdivided into earnings 
le v e l groups (tab les 3 , 4 , 5, and 6 ) ,  and according to hand and machine 
occupations (tab les 7 , 8 , 9 ,  and 1 0 ) .

Industry T ota ls .  From an examination o f  the combined indexes representing 
a l l  occupational le v e ls , two broad conclusions emerge. F ir s t , there i s  a 
consistent pattern o f  relationship between age and output— a r ise  in the 
indexes from the under 25 age group to the 25-34  group, followed by a gradual 
decline which is  somewhat more marked fo r  the 55-64 group. F in a lly , at the 
65-end-over le v e l ,  a sharper decline occurs. Second, i t  should be noted that 
differences between age groups are generally sm all. With only one exception, 
a ll  o f  the output indexes, through the 55-64 year group are within 8 percentage 
points o f  the base group indexes. Differences between adjacent 10-year age 
groups are (a lso  with one exception) re la tiv e ly  sm all.

These observations apply to both the footwear and furniture ind ustries, 
and to both men and women workers. The one exception indicated above occurs 
in  the case o f  women furniture workers aged 55-64, with the index declining  
to 8 5 .6 .
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Table 1 .  Indexes o f  output per man-hour fo r  incentive workers in  15 men's 
footwear establishments, by sex and age group

Age Men

age group jo—
Women

group Number
o f

workers
Index

C oefficient  
o f variation  

(percent)

Number
o f

workers
Index

C oefficient  
o f variation  

(percent)

Under 25 9 98 9 3 .8 1 7 .9 111 9 4 .4 1 7 .1
25-34 .  . 278 100 .3 1 6 .3 292 102 .8 1 7 .5
35-44 .  . 484 100 .0 1 3 .8 589 1 0 0 .0 1 5 .2
45-54  .  . 460 9 7 .7 14 .1 534 9 8 .8 1 5 .6

55-64 . . 322 9 2 .5 1 4 .5 219 94.1 1 3 .1
65 and over 75 81.1 1 6 .6 34 8 8 .0 2 0 .7

Table 2 . Indexes o f output per man-hour for incentive workers in  11 
household furniture establishments, by sex and age group

(Age group 35-4A=100)

Age
Men Women

group Number
of

workers
Index

C oefficient  
o f variation  

(percent)

liumber
of

workers
Index

C oefficient  
o f  variation  

(percent)

Under 25 • 214 9 8 .5 1 6 .3 22 I d . 4 1 8 .8
25-34 .  . 436 101 .5 15 .1 79 107 . A 1 9 .4
35-44 .  . 372 10 0 .0 1 1 .8 97 1 0 0 .0 1 7 .8
45-54  .  . 218 96.1 1 1 .0 63 9 8 .7 16.0
55-64 .  . 96 9 4 .5 1 1 .8 33 8 5 .6 1 8 .6
65 and ovei 20 9 3 .6 1 1 .6 1 0 / ) (1 /)

1 /  Fewer than 5 observations were considered in su ffic ie n t for  deriving  
the indexes.
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In the footwear p lan ts, the men show a s lig h tly  more pronounced tendency 
to decline in  performance, with advancing age, than do the women. For age 
group 45 -5 4 , the index for  the women is  9 8 .8  whereas the men in  th is  group 
record an index o f 9 7 .7 .  S im ilarly , at age 55-64, the 2 indexes are 94*1 
and 92*5, resp ective ly . In the furniture p lan ts, a pattern o f difference is  
not apparent. In the 45-54 age group, the women1s output i s  s lig h tly  better  
than the men’ s (an index o f  9 8 .7  as compared with 9 6 . l ) ;  the reverse i s  true 
fo r  the 55-64 age group— an index o f 9 4 .5  fo r  the men as against 8 5 .6  fo r  the 
women. I t  i s  p ossib le  that th is  la t te r  age group i s  one in which the rela 
t iv e ly  heavier physical demands o f occupations in the furniture industry, as 
compared with those in  the footwear p lan ts, place the older women in  a le s s  
advantageous p o sitio n . The jobs in which the women are commonly employed in  
the furniture industry are sewing covers, tacking upholstery, packing and 
wrapping chairs, and hand sanding. In comparison with the usual footwear 
occupations fo r  women— stitch in g , pasting, cementing, skiving, fo ld in g , and 
dressing— the furniture occupations involve larger pieces on which to work 
and operations which necessitate strength in addition to s k i l l .  Even in the 
55-64 age group o f women furniture workers, however, performance i s  within 15 
percentage points o f the base group index (the 35-44 age group).

Although the 25-34 age group, in  both the footwear and furniture p lan ts, 
and fo r  both men and women, constitutes the age group showing the peak per
formance index, the superiority o f th is  group over those aged 35-44 i s  gener
a lly  s lig h t . In the case o f women furniture workers, the index fo r  th is  age 
group is  1 0 7 .4 , but in none o f the other 3 categories does i t  exceed 1 0 2 .8 .

In the 65-and-over age group fo r  which data are availab le , the indexes 
are a l l  considerably lower than those o f the base groups (35 -44  y ea rs). In 
the footwear p lan ts, output o f the women workers age 65 and over holds up 
better than that o f the men, with an index o f 88 .0  as compared with 81 .1  fo r  
the men* Among the furniture workers, the number of women 65 and over was 
in su ffic ie n t to permit the presentation o f a meaningful index, but the men 
showed an index o f  9 3 .6 .

The foregoing comments refer to the average indexes o f  the age groups. 
However, in  an actual employment situ ation , there are always sp ecific  indi
vidual workers involved, so that information regarding the average performance 
le v e ls  o f  large groups i s ,  by i t s e l f ,  o f lim ited  value. What i s  necessary is  
some measure o f how closely  the performance scores o f the individual workers 
conform to th is  group average.

In th is  study, the measure used to provide th is  information is  the coef
f ic ie n t  o f  variation , which r e fle c ts  the difference between the age group 
average and the individual scores, j j /

*>/ The c o effic ien t is  calculated by dividing the standard deviation by the 
mean and indicates the relationship between the value o f  the mean and distance  
from the mean within which a sp ecified  proportion o f  the observations w ill be 
i f  the individual observations included in the mean are distributed in  a normal 
frequency curve. For example, i f  the index o f  an age group were 90 and the 
c o e ffic ie n t o f  variation 10 percent, then about two-thirds o f  the individual 
indexes would be between 81 .0  and 9 9 .0  (these lim its  being the mean plus and 
minus 10 percent o f  the mean).
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With respect to the v a r ia b ility  o f individual age groups, there appears 
to be no consistent relationship  between age and the c o e ffic ie n t o f va ria tio n . 
Although fo r  both sexes and in  both the footwear and furniture in d u stries, 
there i s  a s lig h t tendency fo r  the average c o e ffic ie n ts  o f variation  o f the 
medium age groups (covering the ages 35-54) to be sm aller than those in  the 
younger and older groups, th is  pattern is  not very marked and i t  is  u n likely  
that any broad conclusions on th is  point would be ju s t if ie d .

Within the individual age groups, th is  v a r ia b ility  i s  quite large  and 
carries sig n ific a n t im plications.  As can be seen from chart 1 , substantial 
proportions o f the workers age 45-54 have output indexes which are higher than 
the average index o f the 35-44 age group. This proportion varies from 47 
percent fo r  the women workers in  both footwear and furniture plants to 39 
percent in  the case o f men furniture workers. 6 /

Even in  the age group 55-64 there i s  a sig n ific a n t proportion o f workers 
with output indexes higher than the average o f the 35 -44  age group. In the 
case o f men workers, they coraprise 30 percent o f the employees in  the footwear 
plants within th is  age group and 34 percent in  the furniture p la n ts. For 
women workers, the percentages are 35 and 21 , resp ectiv e ly .

These re su lts  indicate th at an evaluation o f individual workers is  fa r  
more important than any general ideas concerning the relation sh ip  between 
age and p rod u ctivity . In view o f the small d ifferen ces in  the averages o f 
the age groups and the wide v a r ia b ility  in  individual performance rates found 
in  th is  study, i t  is  clear that an employer should emphasize the development 
o f e ffe c tiv e  means fo r  determining the individual c a p a b ilitie s  o f  p articu lar  
workers, rather than attempt to apply conclusions based on the chronological 
age o f the workers involved.

I t  may be noted that the women workers show s lig h tly  higher average coef
fic ie n ts  than the men. In the footwear p la n ts, the average fo r  men is  14*6  
percent and fo r  women, 15*6 percent. In the furniture p la n ts, the men showed 
an average c o e ffic ie n t o f variation  o f 1 3 .9  percent, whereas the women averaged 
1 7 .9  percent. While the women show a higher v a r ia b ility  in  both in d u stries, 
the d ifferen ce between the men and women workers i s  greater in  the furniture  
p la n ts.

§/ These proportions were derived using the index and the average coef
fic ie n t  o f  variation  with the assumption that the form o f the d istrib u tion  
o f  the output per man-hour scores fo r  individuals was normal. There is  
evidence supporting the view that th is w ill be the case in  output per man-hour 
scores. See Individual P roductivity D ifferences S erial No. R. 1040, February 
1940 (pp. 18 and 19) • The actual proportions were computed and fo r  the most 
part they were very close  to  those based on the normal d istr ib u tio n .
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Chart 1.
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The basis fo r  these d ifferen ces is  not clear* I t  is  p ossib le  that the 
economic and domestic situ ation  o f women employees shows le s s  uniform ity than 
that o f men, and that th is , in  turn, resu lts in  important d ifferen ces in  
m otivation. The ages o f the children , fo r  example, should have more e ffe c t  
on the m other's employment requirements than on the fa th e r 's . In general, 
i t  should be pointed out that women tend to move in  and out o f  the labor force  
more frequently than men. Their movement i s  in  response to a wide range o f  
influences— both economic and s o c ia l.

As noted previou sly, the current study in  deriving the productivity indexes 
did not consider any factors other than volume o f output per man-hour. Charac
te r is t ic s  such as perseverance, q u ality  o f output, and m aturity o f judgment 
are not re flected  in  the indexes. These are, o f course, important yardsticks 
to be employed in  determining the overall effectiven ess o f an employee. A l
though they are im precise and su b jectively  evaluated ch a ra cteristics, various 
other studies 7 /  indicate that older workers would have the advantage in  
these resp ects. Therefore, bearing in  mind the nature o f the age-output re
la tio n sh ip -sm a ll d ifferen ces between the several age groups and great variation  
among the individuals within age groups— i t  would be appropriate fo r  an employer 
to consider the advantages o f dispensing with sp e cific  age lim its  in  h irin g , 
and thus provide him self with a much broader fie ld  from which to make individual 
se le c tio n s .

Even the practice o f settin g  age lim its  fo r  jobs which are considered 
esp ecia lly  rigorous would appear to  have doubtful m erit, since the findings in  
the furniture p la n ts, where physical capacity does appear to be an important 
fa c to r , indicate that substantial percentages o f workers age 55-64 performed 
b etter than the average o f those age 35—44 .

Higher and Lover Paid Occupations.  As indicated in  the section  on sta
t is t ic a l  methods, the sp e c ific  occupation indexes in  th is  study are combined 
in to  broader groupings to furnish more general conclusions than are p ossib le  
from the lim ited  numbers o f workers in  individual occupations. Such groupings 
are based on ch aracteristics other than age which are believed to influence  
the measure under consideration. In the case o f output per man-hour, the 
groupings are determined by the average earnings le v e ls  o f the occupations 
and by the d istin ctio n  between hand and machine occupations.

2 /  See, fo r  example, V alter Gershenfeld, Job S p ecifica tion s and 
Employment P olicy (pp. 171-172) and James H. Mullen, The Costs o f Retaining 
Older Vbrkers in  Industry (p . 1 9 7 ). (In  Proceedings o f the Second Conference 
on the Problems o f Making a Living While Growing O ld .) Commonwealth o f  
Pennsylvania and Temple U n iversity , 1953 . W illiam  H. Bowers, An Appraisal 
o f Workers C haracteristics as Related to Age (in  Journal o f Applied Psychology, 
October 1952, V ol. 36 , No. 5 , p p .2 9 6 -3 0 0 ).
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The summarization o f  re su lts  separately fo r  employees in  higher and lower 
paid occupations i s  based on the assumption that these two groups may react 
d iffe r e n tly , in  terms o f th e ir  output per man-hour, to  the changes associated  
with age. I t  is  generally assumed, fo r  example, that higher paid jobs tend to  
include the more complex operations in  which s k ill  and experience are important 
fa cto rs in  determining performance, whereas the lower paid jobs tend to be 
simpler and more r e p e titiv e , p ossib ly  placing a greater premium on physical 
a b ilit ie s  as contrasted with mental ones or where s k ill and experience re
quirements are low er.

The sp e c ific  content o f many jobs varies from plant to p la n t. Some o f  
the common higher paid jobs in  the furniture p la n ts, fo r  example, are uphol
ste re rs, assembler8 , boring machine operators, and shaper operators. In the 
footwear p la n ts, examples o f higher paid jobs are the outside leath er cu tters, 
pullover operators, top stitc h e rs , and goodyear s titc h e r s . Lower paid jobs  
in  the furn itu re plants include cuslons f i l le r s  and glue damp operators and 
in  the footwear p la n ts, cementers, heel trimmers, lin in g  and leath er d o s e r s , 
and fo ld e rs .

As shown in  tab les 3 and 5 , the same general pattern is  follow ed by 
indexes fo r  the higher and lower paid occupations in  the footwear plants as 
i s  follow ed by the indexes representing the industry to ta ls . For both the 
men and women workers, in  both higher and lower paid occupations, indexes 
covering the age groups from 25-54 d isp lay only minor variation  from one age 
group to smother, and a ll  are d o s e  to the base group index o f 1 00 . For most 
o f the categories mentioned, the under 25 group, as w d l as the 2 o ld est groups 
(55 -64  and 65 and o v er), have lower indexes than the middle groups. This again 
i s  consistent with the industry to ta l fin d in g s.

There i s  l i t t l e  evidence that the rd a tio n sh ip  between age and output per 
man-hour d iffe r s  greatly  between the higher sind lower paid occupations in  the 
footwear p i suits, except in  two age groups. In the 65-and-over group, both 
men smd women in  the higher paid jobs show a much more pronounced d ed in e  than 
do those in  lower psdd jo b s .

Comparison o f  the v a r ia b ility  o f  output among footwear workers in  higher 
smd lower paid occupations reveals no d ifferen ce o f any sizab le  proportions.
The average c o e ffic ie n t o f variation  (a ll  age groups combined) is  almost 
id en tica l fo r  the upper smd lower paid occupations fo r workers o f both sexes. 
Further, the pattern o f v a ria b ility -a g e  rd a tio n sh ip s is  irregular and u n d ea r; 
the tendency fo r  the c o e ffic ie n ts  o f variation  to be sm allest among the medium 
age groups is  le s s  evident than is  the case in  the c o e ffic ie n ts  fo r  the industry 
to ta ls .

Among the workers in  the furniture plants (ta b les 4 and 6 ) , the indexes 
follow  a somewhat d iffe re n t tendency. There i s  a sig n ifica n t d ed in e  in  the 
performance o f men workers in  the higher paid jobs in  the 45-and-over groups, 
whereas the corresponding d ed in e  among men in  the lower paid jobs does not 
appear u n til the next higher age group (5 5 -6 4 ). For women, on the other hand,
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Table 3 . Indexes o f output per man-hour fo r  men incentive workers in  higher 
and lower paid occupations in  15 men’ s footwear establishm ents, by 
age group

Age
group

Higher paid Lower paid
Number

o f
workers

Index
C oefficien t 

o f variation  
(percent)

Number
o f

workers
Index

C oefficien t 
o f variation  

(percent)

Under 25 ♦ 59 9 4 .8 1 8 .7 39 9 0 .4 1 7 .4

25-34  . • 212 1 0 0 .5 1 6 .5 66 9 9 .5 1 5 .6

35-44  . • 353 1 0 0 .0 1 3 .9 131 1 0 0 .0 1 3 .2

45 -5 4  . • 386 9 7 .4 1 3 .9 74 9 8 .8 1 5 .3

55-64 . • 271 9 2 .2 1 4 .9 51 9 3 .3 1 2 .9
65 and over 50 79 .1 1 7 .6 25 9 7 .9 1 5 .2

Table 4 . Indexes o f output per man-hour fo r  men incentive workers in  higher 
and lower paid occupations in  11 household furniture establishm ents, 
by age group

(Age group 35-44=100)

Ace
Higher paid Lower paid

group Number
o f

workers
Index

C oefficien t 
o f variation  

(percent)

Number
o f

workers
Index

C oefficien t 
o f variation  

(percent)

Under 25 . 182 99 .1 1 6 .8 32 9 6 .5 1 1 .7

25-34  .  . 361 100 .9 1 4 .3 75 1 0 3 .3 1 8 .8

35-44 .  . 279 1 0 0 .0 1 2 .8 93 1 0 0 .0 7 .3

45 -5 4  .  . 146 9 4 .9 9 .3 72 9 9 .9 1 3 .6

55-64 .  . 60 9 4 .7 8 .7 36 9 3 .9 1 4 .0

65 and over 10 9 4 .3 0 /> 10 9 1 .5 1 1 .6

1 /  Data in su ffic ie n t to d erive  measure.
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Table 5 . Indexes o f output per man-hour fo r women incentive workers in  higher 
and lower paid occupations in  15 men’ s footwear establishm ents, by 
age group

(Age__grou.p. 35-44=lQQ)

Age
group

Higher paid Lower paid

Number
o f

workers
Index

C oefficien t 
o f variation  

(percent)

Number
o f

workers
Index

C oefficien t 
o f variation  

(percent)

Under 25 * 72 9 2 .7 1 7 .2 39 9 7 .6 1 5 .3

25-3-4 . • 202 1 0 3 .6 1 3 .5 90 101 .1 2 1 .0

35-44 . • 377 1 0 0 .0 1 7 .8 212 1 0 0 .0 1 6 .6

45 -5 4  . • 357 9 9 .1 1 5 .7 177 98 .1 1 4 .0

55-64 . • 131 9 3 .3 1 6 .4 88 9 5 .5 1 3 .9
65 and ovei 22 8 4 .0 2 3 .3 12 9 5 .4 4 .4

Table 6 . Indexes o f output per man-hour fo r  women incentive workers in  higher 
and lower paid occupations in  11 household furniture establishm ents, 
by age group

(Age group 35-44= 100)

Age
group

Higher paid Lower paid

Number
o f

workers
Index

C oefficien t 
o f variation  

(percent)

Number
o f

workers
Index

C oeffic ien t 
o f variation  

(percent)

Under 25 • 16 1 0 6 .8 1 8 .0 6 9 2 .5 2 0 .4
25-34  . • 61 1 0 5 .9 1 8 .8 18 1 0 9 .7 2 1 .9

35-44  . • 55 1 0 0 .0 1 8 .0 42 1 0 0 .0 1 6 .6

45 -5 4  . • 34 9 8 .6 1 6 .0 29 9 8 .8 1 6 .0
55-64 . • 13 84 .1 1 4 .4 20 88.1 2 0 .3
65 and over rnmmm - - — 1 (1 /) (1 /)

1 /  Fewer than 5 observations were considered in su ffic ie n t fo r  deriving  
the indexes.
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there i s  no important d ifferen ce between the patterns o f  the higher and lower 
paid occupations, except fo r  the under 25 group. The index fo r  th is  group is  
considerably higher than the base group (1 0 6 .8 ) in  higher paid occupations, 
w hile the reverse is  true in  the lower paid jo b s . In th is  la t te r  category, 
the under 25 group o f women workers shows an average index o f 9 2 .5 .

With regard to Individual v a r ia b ility , the re su lts  in  the furniture  
industry are sim ilar to those seen in  the footwear industry. Average coef
fic ie n ts  o f variation  (a ll  age groups combined) are v ir tu a lly  id en tica l fo r  
higher and lower paid occupations. A lso , c o e ffic ie n ts  fo r  sp e c ific  age groups 
show no d iscern ib le tendency to be related  to age. In both in d u stries, as may 
be seen from charts 2 and 3 , the magnitude o f the individual variation s i s  
su b stan tia l, indicatin g that in  each o f the occupational categories many workers 
w ill be found whose performance indexes are higher than the average o f the base 
group.

Machine and Hand Occupations.  Findings are presented separately fo r  
workers in  machine and hand occupations in  order to ascertain  whether d iffe r 
ences between the requirements imposed by the two types o f  jobs a ffe c t  the 
various age groups d issim ila rly . Machine occupations are defined as those 
in  which a powered device is  u t iliz e d . The d istin ctio n  between the two types 
o f jobs involves the notion that the physical demands o f machine occupations 
are lik e ly  to  be d ifferen t from those o f hand occupations.

R esults o f th is  analysis are shown in tab les 7 through 1 0 , from which no 
d e a r  pattern emerges. For example, although the men footwear workers in  the 
2 o ld est age groups (5 5 -6 A and 65 and over) do b etter in  the machine jo b s, 
r d a tiv e  to th eir  respective base groups than in  the hand occupations, the 
reverse i s  true in  the case o f women workers in  th is  industry. Among the men 
furn itu re workers, the average index o f the 55-64 age group is  higher fo r  those 
in  hand occupations, while fo r  those in  the 65-and-over bracket the machine 
workers have a higher index.

Examination o f the c o e ffic ie n ts  o f  variation  reveals some lim ited  d iffe r 
ences between the hand and machine occupations. For example, the c o e ffic ie n ts  
o f variation  (fo r  a ll  age groups combined) in  both in d u stries are higher fo r  
hand than fo r  machine occupations among the men. For women workers the reverse 
i s  tru e, with employees in  the machine occupations showing the greater vari
a b ility . This suggests that no generalization  is  warranted concerning the 
equalizing e ffe c t o f the machinery used by in d u strial workers. Vhile th is  
e ffe c t  may be a sig n ifica n t fa cto r in  some occupations, i t  i s  evident from 
th is  study that i t  is  by no means u n iv ersa l.

Comparisons o f  the a g e -v a ria b ility  patterns between the hand and machine 
occupations reveal no d istin c t trends. Although there appears to  be a s lig h t  
tendency fo r  the c o e ffic ie n t o f  variation  to be higher among the younger and 
older age groups than in  the middle groups, the d ifferen ce i s  rather sm all, as 
was noted in  the comparison between higher and lower paid occupations.
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Chart 2.

PERCENT OF WORKERS AGE 45 AND OVER IN HIGHER PAID 
OCCUPATIONS WITH OUTPUT PER MAN-HOUR GREATER 
THAN THE AVERAGE FOR AGE GROUP 35-44
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Chart 3.

PERCENT OF WORKERS AGE 45 AND OVER IN LOWER PAID 
OCCUPATIONS WITH OUTPUT PER MAN-HOUR GREATER 
THAN THE AVERAGE FOR AGE GROUP 35-44
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T a b le  7 . In d e xe s o f  o utput p e r m an-hour f o r  men in c e n t iv e  w orkers p e rfo rm in g  
m achine and hand o p e ra tio n s  in  15 m en's fo o tw ear e sta b lish m e n ts , 
by age group

(A ge group 35-4.4=100)

Age
group

M achine Hand

Number
o f

w orkers
In d e x

C o e f f ic ie n t  
o f  v a r ia t io n  

(p e rce n t)

Number
o f

w orkers
In d e x

C o e f f ic ie n t  
o f v a r ia t io n  

(p e rce n t)

Under 25 • 81 9 3 .4 1 6 .9 17 9 7 .0 2 0 .3
2 5 -3 4  .  . 228 9 9 .6 1 6 .2 50 1 0 5 .4 1 6 .5
3 5 -4 4  .  . 419 1 0 0 .0 1 3 .2 65 1 0 0 .0 1 7 .0
4 5 -5 4  .  , 424 9 7 .4 1 4 .0 36 9 9 .8 1 6 .0

5 5-64  .  . 296 9 3 .0 1 4 .6 26 8 8 .6 1 3 .5
65 and o ve r 63 8 1 .8 1 6 .6 12 7 5 .8 1 6 .6

T a b le  8 , In d e xe s o f  o utput p e r m an-hour f o r  men in c e n t iv e  w orkers p e rfo rm in g  
m achine and hand o p e ra tio n s  in  11 household fu r n it u r e  e sta b lish m e n ts , 
by age group

(Age group 35-44=100)

Age
group

M achine Hand

Number
o f

w orkers
In d e x

C o e f f ic ie n t  
o f v a r ia t io n  

(p e rce n t)

Number
o f

w orkers
In d e x

C o e ff ic ie n t  
o f  v a r ia t io n  

(p e rce n t)

U nder 25 • 82 9 7 .0 1 1 .0 132 1 0 0 .5 1 8 .4
2 5 -3 4  .  . 199 1 0 0 ,3 1 2 .9 237 1 0 3 .2 1 6 .4
3 5 -4 4  .  . 242 1 0 0 .0 8 .9 130 1 0 0 .0 1 5 .5
4 5 -5 4  .  . 182 9 8 .6 1 1 .3 36 9 2 .6 9 .0

5 5-64  .  . 72 9 4 .4 1 1 .2 24 9 4 .7 1 3 .3
65 and o ve r 17 9 4 .7 9 .0 3 t t / ) (1 / )

1 /  Few er than 5 o b se rv a tio n s  were co n sid e re d  in s u f f ic ie n t  f o r  d e r iv in g  
th e  in d e x e s.
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T a b le  9* In d e xe s o f  o u tp u t p e r m an-hour f o r  women in c e n t iv e  w orkers p e rfo rm in g  
m achine and hand o p e ra tio n s in  15 m en's footw ear e sta b lish m e n ts , 
by age group

(A ge group 35-44=100)

Age
group

M achine Hand

Number
o f

w orkers
In d e x

C o e ff ic ie n t  
o f  v a r ia t io n  

(p e rce n t)

Number
o f

w orkers
In d e x

C o e ff ic ie n t  
o f  v a r ia t io n  

(p e rce n t)

U nder 25 • 76 9 5 .7 1 7 .8 35 9 1 .1 1 4 .2
2 5 -3 4  .  . 223 1 0 2 .4 1 9 .0 69 1 0 3 .7 9 .0
3 5 -4 4  .  . 398 1 0 0 .0 1 5 .9 191 1 0 0 .0 1 3 .2
4 5 -5 4  .  . 394 9 3 .9 1 6 .1 140 9 8 .5 1 3 .6

55-64  .  . 167 9 3 .6 1 3 .8 52 9 5 .2 9 .5
65 and o ve r 29 8 5 .7 2 0 .7 5 9 3 .9 C l/ )

1 /  D ata in s u f f ic ie n t  to  d e riv e  m easure.

T a b le  1 0 . In d e xe s o f  o utput p e r m an-hour f o r  women in c e n t iv e  w orkers p e rfo rm in g  
m achine and hand o p e ra tio n s  in  11 household fu r n it u r e  e s ta b lis h m e n t, 
by age group

jA g e  group., ,2 5 -^ = 100)

Age
Machin<5 Hand

Number C o e ff ic ie n t Number C o e f f ic ie n tgroup o f
w orkers

In d e x o f v a r ia t io n  
(p e rce n t)

o f
w orkers

In d e x o f v a r ia t io n  
(p e rce n t)

Under 25 . 9 1 0 5 .0 2 5 .6 13 9 4 .8 1 6 .1
2 5-34  . . 27 1 0 9 .3 2 2 .7 52 1 0 4 . 2 1 7 .8
3 5 -4 4  .  . 71 1 0 0 .0 1 7 .8 26 1 0 0 .0 1 5 .8
4 5 -5 4  .  . 46 9 7 .3 1 7 .7 17 1 0 1 . 0 6 .8

55-64  .  . 32 8 8 .9 1 8 .6 1 (1 / ) 0 / )
65 and over 1 0 / ) 0 / ) — — —

1 /  Few er than 5 o b se rv a tio n s  were co n sid e re d  in s u f f ic ie n t  fo r  d e r iv in g  
th e  in d e x e s.
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Even though th e y  a re  somewhat ir r e g u la r ,  th e  c o e f f ic ie n t s  o f  v a r ia t io n  
in  a l l  age groups f o r  both hand and m achine o ccu p a tio n s tend to  be la r g e .  
In d iv id u a l v a r ia b i l i t y  i s  a fa c t o r  o f  m ajor s ig n if ic a n c e  among a l l  th e  gro u p s  
o f  w o rkers s tu d ie d , and th e  perform ance o f  an in d iv id u a l se le c te d  from  one o f  
th e se  groups i s  l i k e l y  to  d if f e r  m arkedly from  th e  average  o f  h is  gro u p .

As i s  e v id e n t from  c h a rts  4  and 5 , s u b s ta n t ia l p ro p o rtio n s  o f w o rkers  
in  th e  h ig h e r  age b ra c k e ts  f o r  both c la s s if ic a t io n s  perfo rm  b e tte r  than th e  
average  f o r  age group 35-44* There was no c o n s is te n t  d if fe r e n c e  in  th e se  
p ro p o rtio n s  f o r  m achine o p e ra tio n s  a s  co n tra ste d  w ith  th o se  engaged in  hand 
jo b s .

T h is  w ide ge n e ra l v a r ia b i l i t y  combined w ith  th e  sm a ll d if fe re n c e s  in  th e  
average  in d e x e s , a s w e ll a s  th e  absence o f  any c o n s is te n t  d if fe re n c e s  in  the  
p a tte rn s  f o r  hand and m achine o c c u p a tio n s , would in d ic a te  th a t  th e re  i s  no 
v a lid  b a s is  f o r  s p e c ify in g  d e f in it e  age lim it a t io n s  f o r  c e r t a in  c la s s e s  o f  jo b s .

A ttendance

A ttendance d a ta  were c o lle c te d  f o r  9 ,4 4 0  w orkers o f  whom 4 ,7 8 0  were in  
11 m en's fo o tw ear p la n ts  and 4 ,6 6 0  were in  11 fu r n it u r e  p la n t s .  D epending  
on th e  p la n t s ' re c o rd s , d a ta  were o b ta in e d  f o r  p e rio d s  ra n g in g  from  3 m onths 
to 1 y e a r . The sam ple f o r  t h is  in d ic a t o r  was la r g e r  th an  th a t  f o r  o u tp u t p e r  
m an-hour becau se here  i t  was p o s s ib le  to  in c lu d e  w o rkers p a id  on an h o u rly  
b a s is  a s w e ll a s  th o se  p a id  a c c o rd in g  to  an in c e n t iv e  system .

As can be seen in  ta b le s  11 and 1 2 , w hich show th e  atten d an ce  f in d in g s  
f o r  th e  in d u s try  t o t a ls  s e p a ra te ly  by s e x , th e  d a ta  re fu te  c u rre n t id e a s  th a t  
th e re  a re  s t r ik in g  d if fe r e n c e s  between age groups a s to  r e g u la r it y  o f  atten d an ce  
a t w ork. The d if fe r e n c e s  between age gro u p s, h e re , a re  e xtre m e ly  s m a ll.
Among the footw ear w orkers, th e se  d if fe r e n c e s  do n o t even exceed 1 p e rce n t f o r  
th e  men and 1 .2  p e rce n t f o r  the women. In  th e  fu r n it u r e  p la n t s , th e  in d e xe s  
f o r  a l l  age gro u p s f a l l  w ith in  9 8 .6  and 1 0 2 .4  p e rce n t o f  th e  base group (a  
ran ge o f  3 .8  p e rce n t) f o r  men and w ith in  9 7 .1  and 100 f o r  women (2 .9  p e rc e n t).  
Th ere  i s  no c o n s is te n t r e la t io n s h ip  between a tten d an ce  and a ge .

W ith re g a rd  to  in d iv id u a l v a r ia t io n s , th e  d if fe r e n c e s  in  in d iv id u a ls '  
r a te s  from  th e  group average  in  a l l  ca se s  were in s ig n if ic a n t .

The absence o f  any p a tte rn  o f  th e  in d e xe s by a ge , a s w e ll a s th e  e xtre m e ly  
sm a ll v a r ia t io n  between age gro u p s, su g g e sts  th a t  age a s a fa c t o r  r e la t in g  to  
w o rk e rs' atte n d an ce  can b e  ig n o re d .

A lth o u gh  th e re  a re  no c o n s is te n t d if fe re n c e s  in  the p a tte rn  o f  the in d e x e s  
by age f o r  men o r women in  e ith e r  in d u s tr y , th e re  a re  some d if fe r e n c e s  in  th e  
o v e r a ll m easures f o r  th e se  g ro u p s. The men w orkers in  both in d u s t r ie s  have  
s l ig h t ly  h ig h e r average  atten d an ce ra te s  (number o f days worked p e r 100 sched
u le d  w orkdays) than do the women w o rke rs. In  th e  footw ear p la n ts  th e  ra te  f o r  
men i s  9 8 .3  and fo r  women, 9 7 .0 . The ra te s  in  th e  fu r n it u r e  p la n ts  a re  9 6 .8  
and 9 4 .5 , r e s p e c t iv e ly . A Lso, a s can be seen , both the men and women in  th e
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Chart 4 .

PERCENT OF WORKERS AGE 45 AND OVER IN MACHINE 
OCCUPATIONS WITH OUTPUT PER MAN-HOUR GREATER 
THAN THE AVERAGE FOR AGE GROUP 35-44
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Chart 5 .

PERCENT OF WORKERS AGE 45 AND OVER IN HAND OCCUPATIONS 
WITH OUTPUT PER MAN-HOUR GREATER THAN 
THE AVERAGE FOR AGE GROUP 35-44
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T a b le  I X .  In d e xe s o f  atten d an ce f o r  p ro d u ctio n  w orkers in  11 m en's fo o tw ear 
e s ta b lish m e n ts , by se x and age group

(Age group 35-44=100)

Age group

Men Women

Number
o f

w orkers
In d e x

Number
o f

w orkers
In d e x

U nder 25 . . . . . . . . . 251 9 9 .8 206 1 0 0 .5

2 5 -3 4  ........................................ 381 9 9 .9 420 1 0 1 .0

3 5 -4 4  ........................................ 447 1 0 0 .0 724 1 0 0 .0

4 5 -5 4  ....................................... 530 1 0 0 .1 804 1 0 1 .2

55-64  ........................................ 442 9 9 .9 396 1 0 1 .2
65 and o ve r .  .  .................. 125 9 9 .7 54 1 0 1 .2

T a b le  1 2 . In d e xe s o f atten d an ce fo r  p ro d u ctio n  w orkers in  11 household  
fu r n it u r e  e sta b lish m e n ts , by se x and age group

LMs. r e pu p .. 35t 4A ^ lQQ)

Age group

Men Women

Number
o f

w orkers
In d e x

Number
o f

w orkers
In d e x

Under 2 5 .  ............................... 562 1 0 1 .3 54 9 9 .9
2 5-34  ........................................ 1 ,1 2 2 1 0 2 .4 140 9 8 .9
3 5 -4 4  ....................................... 1 ,0 1 0 1 0 0 .0 197 1 0 0 .0
4 5 -5 4  ........................................ 770 1 0 0 .9 148 9 9 .8

55-64 ....................................... 433 1 0 1 .5 71 9 7 .6

65 and o ve r * • • * • • • 149 9 8 .6 4 (1 / )

1 /  Few er than 5 o b se rv a tio n s  were co n sid e re d  in s u f f ic ie n t  fo r  d e r iv in g  
the in d e x e s.
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fo o tw e ar in d u s try  show h ig h e r atten d an ce  r a te s  than do th e  co rre sp o n d in g  
gro u p s in  th e  fu r n it u r e  in d u s try . But a l l  o f  th e se  d if fe r e n c e s  a re  sm a ll— in  
no ca se  e xce e d in g  2 .5  d ays taken  o f f  p e r 100 days sch e d u le d .

Because i t  was b e lie v e d  th a t th e  atten d an ce m o tiv a tio n s  m igh t d i f f e r  f o r  
w o rkers u n d er v a r io u s  system s o f  paym ent, w ith  v a ry in g  le n g th  o f  s e r v ic e , o r  
in  h ig h e r  o r  lo w e r p a id  jo b s , and th a t  th e se  m igh t a f f e c t  age groups d if f e r 
e n t ly , se p a ra te  in d e x e s f o r  th e se  c la s s if ic a t io n s  were d e riv e d . T a b le s  13 and 
14- show age group in d e xe s fo r  in c e n t iv e  w orkers and f o r  tim e w o rke rsj ta b le s  15  
and 1 6 , f o r  w o rkers in  h ig h e r  p a id  jo b s  and in  lo w e r p a id  jo b s ; and ta b le s  17  
and 1 8 , f o r  w o rkers w ith  le s s  than 2 ye a rs*  s e r v ic e  and w ith  2 y e a rs  o r  more 
o f  s e r v ic e . The in d e xe s f o r  each o f th e se  groups show no tendency to  v a ry  
c o n s is t e n t ly  w ith  a g e . Nor do the in d e xe s show o th e r than random d iffe r e n c e s  
in  t h e ir  p a tte rn s  by age gro u p . F o r the m ost p a r t , th e  v a r ia t io n s  between acre 
gro u p s in  th e se  c la s s if ic a t io n s ,  ju s t  a s in  th e  in d u s try  t o t a ls ,  a re  s m a ll, b u t 
th e re  a re  a few  groups w hich do show ra th e r  la r g e  d if fe r e n c e s . F o r  exam ple, 
th e  in d e x e s f o r  both men and women w ith  le s s  than 2 y e a rs*  s e r v ic e  in  th e  
fu r n it u r e  p la n ts  v a r ie d  b7 1 6 .2  and 1 0 .3  p e rce n ta ge  p o in t s , r e s p e c t iv e ly .

A lth o u gh  no a ge -a tte n d a n ce  p a tte rn s  emerge f o r  th e  v a r io u s  c la s s if ic a t io n s ,  
some d if fe r e n c e s  between the o v e r a ll ra te s  can be o b se rve d . As shown in  ta b le  
19 both men and women in c e n t iv e  w orkers in  th e  two in d u s t r ie s  have h ig h e r  a t
tendance r a te s  than the h o u rly  p a id  w o rk e rs. S im ila r ly ,  the w orkers w ith  2 
y e a rs  o r more o f  s e r v ic e  in  a l l  ca se s  show h ig h e r  r a t e s  than th o se  w ith  le s s  
than 2 y e a r s ' s e r v ic e  and, w ith  one e x ce p tio n , w orkers in  h ig h e r p a id  jo b s  in  
both in d u s t r ie s  have b e tte r  atten d an ce  than th o se  in  lo w e r p a id  jo b s . The 
d if fe r e n c e s  between th e  r a te s ,w h ile  no t la r g e ,  a re  c o n s is te n t  and su g g e st th a t  
th e  atte n d an ce  m o tiv a tio n s  f o r  th e se  v a rio u s  c la s s if ic a t io n s  do d i f f e r .  The 
absence o f  any a ge -a tte n d a n ce  p a tte rn , how ever, in d ic a t e s  th a t w h ile  th e  e f f e c t  
o f  th e  c la s s i f ic a t io n  on th e se  m o tiv a tio n s  m igh t v a ry , th e y  do n o t a f f e c t  age 
gro u p s d if f e r e n t ly .

C o n tin u ity  o f  S e rv ic e

D ata on c o n t in u ity  o f  s e r v ic e  were re co rd ed  f o r  a t o t a l o f  9 ,8 9 8  w orkers—  
5 ,1 1 2  in  th e  footw ear p la n ts  and 4 ,7 8 6  in  the fu r n it u r e  p la n t s . T h is  in d ic a t o r ,  
th e  co n ve rse  o f th e  se p a ra tio n  r a t e , m easures the r e la t iv e  p ro p o rtio n s  o f  work
e rs  in  each age group who rem ained on th e  jo b  d u rin g  a su rv e y  p e rio d  o f 1 y e a r. 
I t  i s  in c lu d e d  to  r e f le c t  the r e la t iv e  jo b  s t a b i l i t y  o f th e  v a rio u s  age gro u p s. 
The number o f  w orkers who rem ained was determ ined by s u b tra c t in g  th e  number o f  
w o rkers who q u it ,  r e t ir e d , o r were d isch a rg e d  ( in c lu d in g  m ilit a r y  and m e d ica l 
se p a ra tio n s  b u t no la y o f f s )  from  th e  number o f  w orkers employed a t  th e  b e g in 
n in g  o f th e  o b se rv a tio n  p e rio d .

The r e s u lt s  o f th e  stu d y  show th a t th e  p e rce n ta ge  o f w orkers who rem ain  
on the jo b  i s  h ig h e s t f o r  ages 45 th ro u gh  6 4 . (See ta b le s  20 and 2 ]J  Both  
th e  yo u n ge st and th e  o ld e s t  age groups have the h ig h e s t  p e rce n ta ge  o f se p ara 
t io n s .  The d e c lin e  in  th e  in d e xe s f o r  the 6 5 -a n d -o ve r group la r g e ly  r e f le c t s  
th e  in f lu e n c e  o f re tire m e n t. F o r th e  footw ear p la n t s , t h is  in flu e n c e  a p p a re n tly
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T a b le  1 3 . In d e xes o f atten d an ce f o r  p ro d u ctio n  w orkers in  11 footw ear
e sta b lish m e n ts , by se x , method o f wage paym ent, and age group

______________________________ (Age group 35-44=100)____________________________

Age group

Men

In c e n tiv e Timework
Number

o f
w orkers

In d e x
Number

o f
w orkers

In d e x

Under 2 5 ...................... 168 9 9 .7 83 9 9 .9
2 5-3 4  ....................................... 294 1C 0.1 87 9 9 .3

3 5 -4 4  ....................................... 348 1 0 0 .0 99 1 0 0 .0

4 5 -5 4  ....................................... 426 1 0 0 .3 104 9 9 .7

55-64  ....................................... 306 9 9 .9 136 9 9 .8

65 and o ve r .  ...................... 64 9 9 .8 61 9 9 .5

Women

Age group In c e n tiv e Timework
Number Number

o f In d e x o f In d e x
w orkers w orkers

Under 2 5 . . .  ...................... 138 1 01 .1 68 9 7 .4
2 5-34  ....................................... 301 1 0 0 .6 119 1 0 2 .3

3 5 -4 4  ....................................... 536 1 0 0 .0 188 1 0 0 .0

4 5 -5 4  ....................................... 562 1 0 1 .0 242 1 0 1 .9

55-64  ....................................... 278 1 0 1 .3 118 IC O .8

65 and o ve r . ................... 39 1 0 1 .2 15 1 0 1 .1
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T a b le  1 4 . In d e xe s o f atten d an ce f o r  p ro d u ctio n  w orkers in  11 household
fu r n it u r e  e sta b lish m e n ts, by s e x , method o f  paym ent, and age group

i i g e  g rgup._3S=44=10p).

Age group

Men

In c e n t iv e Timework

Number
o f

w orkers
In d e x

Number
o f

w orkers
In d e x

Under 25 . . .  . .................. 425 103. .4 137 1 0 1 .2

2 5 -3 4  ........................................ 852 1 0 2 .8 270 I d . 8

3 5 -4 4  ........................................ 74L 1 0 0 .0 2(B 1 0 0 .0

4 5 -5 4  ........................................ 509 1 0 1 .7 26L 9 9 .4

55-64  ....................................... 229 1 0 2 .0 204 1 0 0 .5

65 and o ve r .  ...................... 40 9 6 .7 109 1 0 0 .5

Women

Age group In c e n tiv e Tim ework

Number Number
o f In d e x o f In d e x

w orkers w orkers

Under 2 5 *  ............................... 35 9 7 .5 19 1 0 3 .9

2 5 -3 4  ....................................... 96 9 8 .6 44 9 9 .5

3 5 -4 4  ....................................... 142 1 0 0 .0 55 1 0 0 .0

4 5 -5 4  ....................................... 103 9 9 .4 45 1 0 0 .6
55-64  ....................................... 46 9 5 .9 25 1 0 0 .0

65 and o ve r . . . . . . . 2 (1 / ) 2 (1 / )

1 /  Few er then 5 o b se rv a tio n s  were co n sid e re d  in s u f f ic ie n t  f o r  d e r iv in g  
th e  in d e x e s.
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Table 1 5 . Indexes o f attendance for production workers in  higher and lower
paid occupations in 11 footwear establishments, by sex and age group

(Age group 35-44=100)

Age group

Men

Higher Lower

Number
o f

workers
Index

Number
o f

workers
Index

Under 2 5 .  ................................. 84 99 .7 167 9 9 .8

25-34 .......................................... 212 10 0 .0 169 9 9 .8

35-44 .......................................... 252 100 .0 195 1 0 0 .0

45-54  .......................................... 312 100 .0 218 10 0 .3

55-64 .......................................... 193 99.1 249 100 .7

65 and over................................. 34 99.1 91 100 .3

Women

Higher Lower
Age group

Number Number
o f Index of Index

workers workers

Under 2 5 . . .  ...................  . 109 100 .7 97 100.1

25-34 .......................................... 257 100 .4 163 101 .9
35-44 .......................................... 458 100 .0 266 10 0 .0

45 -5 4  .......................................... 517 100 .5 287 1 0 2 .4
55-64 .......................................... 221 100 .5 175 1 0 2 .3
65 and over . . . . . . . 32 10 0 .4 22 103.1

g- , ■ .... ......—■
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Table 1 6 . Indexes o f attendance fo r  production workers in higher and lower 
paid occupations in 11 household furniture establishments, by sex 
and age group

(Age group 35-44=l .QP ).
Men

Age group Higher Lower

Number
o f

workers
Index

Number
o f

workers
Index

Under 25 • ............................ 301 10 0 .3 26L 102 .7

25-34 .......................................... 651 10 0 .6 471 105.1

35-44  ........................................... 583 10 0 .0 427 10 0 .0

45 -5 4  ........................................... 434 10 0 .3 336 101 .9

55-64 ........................................... 206 9 9 .8 227 104 .0

65 and over ....................... .... 63 100 .8 86 9 6 .6

Women

Age group
Higher Lower

Number
o f

workers
Index

Number
o f

workers
Index

Under 25 ...................................... 41 9 9 .8 13 9 9 .9
25-34 .......................................... 109 9 9 .2 31 9 8 .4
35-44 ........................................... 124 100 .0 73 1 0 0 .0

45-54  ........................................... 90 100 .2 58 99.1
55-64 .......................................... 34 9 7 .2 37 9 8 .5
65 and over .  .  ................... 2 ( l / )

L------ ------------
2 ( 1 /)

l /  Fewer than 5 observations were considered in su ffic ie n t for  deriving  
the indexes.
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Table 1 7 . Indexes o f  attendance fo r  production workers in  11 footwear 
establishments, by sex, years o f service, and age group

(Age group 35-44=100)

Age group

Men

2 years' service or more Less than 2 years1 service

Number
o f

workers
Index

Number
o f

workers
Index

Under 25 ................................. 108 9 9 .6 143 100.9
330 9 9 .8 51 101.1

410 10 0 .0 37 10 0 .0

• • • • • • # # • 500 100 .0 30 102.1

55“ ^4 411 9 9 .6 31 102 .8
65 and over .  .  . .  . . 118 9 9 .8 7 9 7 .5

Women

Age group
2 years' service or more Less than 2 years' service

Number Number
o f Index o f Index

workers workers

Under 25 ................................. 97 1 0 0 .4 109 10 1 .3
25-34 ...................................... 337 10 1 .3 83 9 8 .7
35-44 ...................................... 627 100 .0 97 100 .0
45-54  ...................................... 729 101.1 75 101 .8
55-64 ...................................... 363 101 .0 33 10 3 .3
65 and over . . . . . . 51 10 1 .0 3 0 / )

\J Fewer than 5 observations were considered in su ffic ie n t fo r  deriving  
the indexes.
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Table 1 8 . Indexes o f  attendance fo r  production workers in  11 household
furniture establishments, by sex, years o f service, and age group

(.Age group. .35r:44=lQ0l
Men

Age group 2 years' service or more Less than 2 years' service

Number
o f

workers
Index

Number
o f

workers
Index

Under 25 . . . . . . . 235 9 9 .5 327 10 7 .4
25-34 ................................. 851 1 0 0 .3 271 110.1

35-44 ................................. 870 100 .0 140 100.0
45 -5 4  ................................. 693 9 9 .8 77 106 .5

55-64 ................................. 404 9 9 .0 29 1 1 6 .2

65 and over . . . . . 144 9 7 .3 5 11 4 .2

Women

Age group
2 years' service or more Less than 2 years' service

Number
of

workers
Index

Number
o f

. workers
Index

Under 25 • ........................ 22 10 1 .0 32 9 6 .0

25-34 ................................. 98 101.1 42 90 .9

35-44 ................................. 150 10 0 .0 47 1 0 0 .0

4 5 -5 4  ................................. 136 9 9 .6 12 1 0 1 .2

55-64 ................................. 67 9 7 .3 4 C l/)
65 and over . . . . . 4 (1 /) — —

1 /  Fewer than 5 observations were considered in su ffic ie n t for deriving  
the indexes.
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Table 1 9 . Attendance rates \J for  production workers in  11 men's footwear
and 11 furniture establishments, by sex, method o f payment, length  
o f service, and occupational pay le v e l

Industry

G lassification Men's
footwear

Furniture

Men Women Men Women

Total ........................................................ £8*2 £2*0 £6*8 £4*2

Method o f navment
Incentive .  • ................................. 9 8 .4 9 7 .2 9 6 .9 9 5 .4
Time* • • • • • • • • • • • « 9 8 .0 9 6 .4 9 6 .7 93 .0

Lensrth o f  service

Less than 2 years ........................ 9 7 .4 95 .5 9 5 .3 9 4 .0
2 yeers and more • ................... 9 8 .4 9 7 .3 9 7 .3 9 4 .6

Occuoational Dav le v e l

Higher paid ..................................... 9 8 .5 9 7 .4 97 .1 9 4 .2
Lower paid . .  ............................. 98 .1 9 6 .4 9 6 .5 9 5 .2

1 /  Number o f  days worked per 100 days scheduled.
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i s  not as great as the influence on the youngest age group o f other factors  
causing separations. The indexes fo r  the youngest age group are markedly 
lower than those fo r  the oldest age group.

Although the con tin u ity -of-service  rates fo r  age group 55-64 are generally  
higher than those fo r  the 65-and-over group, there i s  a rather sharp decline in  
the number o f workers in  the la t te r  group. I f  the d istribu tion s o f workers by 
age shown in tables 20 and 21 are generally representative o f  the actual s itu 
ation over a period o f years, then the decline in the number o f workers in the 
old est age group r e fle c ts  in part the continuing influence o f separations in  
the 55-64 age group without replacement by workers in  the same age group. Even 
though the separation rate i s  lowest for th is age group, the fewer accessions 
(resu ltin g  from fewer people in th is  age group reentering the labor force once 
they leave as well as a fa ilu re  on the part o f  employers to hire workers in  
th is age group) leads to the sharp decline in the number on the job at 65.

In addition to the findings by sex and industry, resu lts are shown sepa
rately  fo r  those employees with le s s  than 2 years' service and fo r  those with 
2 or more years o f service. This la s t  d istin ction  was made on the assumption 
that a re la tiv e ly  newly hired group o f workers may show a con tin u ity -of-service  
pattern d ifferen t from a group which had worked in the plant a longer period, 
and that th is d ifferen ce, i f  not taken into account, might influence the actual 
age-performance relation sh ips.

Examination o f tables 22 and 23, which present continuity indexes by 
length o f service, reveals fo r  the most part the same pattern as the industry 
to ta ls . The highest indexes were generally recorded fo r  age groups 45 through 
64, and the lowest for  the youngest and oldest age groups. However, the d if 
ferences in  the rates between age groups are generally larger fo r  workers with 
le s s  than 2 years' service.

Although the age-performance patterns fo r  the workers c la ss ifie d  by 
length o f  service are sim ilar, the average con tin u ity -of-service  rates do 
show wide d ifferen ces. Table 24 shows the con tin u ity -of-service  rates for  
a ll  workers studied, grouped by sex, industry, and length o f service. (Note 
that these are actual rates rather than indexes.) In general, the workers 
with 2 or more years o f service show considerably higher rates them those 
with le s s  than 2 years' service. A lso, the difference between these two groups 
i s  more pronounced for  men than i t  i s  for  women. Among the women furniture  
workers, the rates for the two groups are very d o s e .

On the other hand, the results show that the con tin u ity -of-service  rates  
fo r  both men and women (over a ll age groups) in the two industries do not 
d iffe r  appreciably. The rates are identical in footwear plants and show a 
difference o f  s lig h tly  over 1 percent for  the furniture p la n ts .
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Table 20. Indexes o f continuity o f service for production workers in 11 
footwear establishments, by sex and age group

Age group
Hen Women

Number
o f

workers
Index

Number
o f

workers
Index

Under 25 • • ........................ 245 83 .9 238 8 8 .2
25-34 ...................................... 418 9 6 .7 438 9 7 .6
35-44 . . . .  ................... 478 100 .0 749 1 0 0 .0

45-54  ...................................... 589 101 .5 838 102.1
55-64 ...................................... 509 100 .4 393 101 .4
65 and over . . . . . . 158 9 0 .4 59 1/ 9 7 .5

iJ  Includes only employees with more than 2 years' service.

Table 21. Indexes o f continuity o f service for production workers in 11 
household furniture establishments, by sex and age group

__ (Age group 35-44=100j

Men Women

Age group Number
of

.... workers
Index

Number
o f

workers
Index

Under 2 5 . ........................ .... 561 87 .7 58 61.1
25-34 ...................................... 1 ,179 94 .1 141 9 3 .0

35-44 ...................................... 1 ,017 10 0 .0 206 10 0 .0

45-54  ...................................... 783 1C 1.3 152 10 2 .3
55-64 ...................................... 440 103 .7 75 1/ 105.1
65 and over 0 . .  . . . 168 8 7 .6 6 1 /  47 .7

\J  Includes only employees with more than 2 years' service.
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T a b l e  2 2 .  I n d e x e s  o f  c o n t i n u i t y  o f  s e r v i c e  f o r  p r o d u c t i o n  w o r k e r s  i n  1 1
f o o t w e a r  e s t a b l i s h m e n t s ,  b y  s e x *  y e a r s  o f  s e r v i c e ,  a n d  a g e  g r o u p

___________________________________ ( A g e  g r o u p  35-44=100)_________________________________

M e n

A g e  g r o u p
2  y e a r s ’  s e r v i c e  o r  m o r e L e s s  t h a n  2  y e a r s '  s e r v i c e

H u m b e r
o f

| w o r k e r s
I n d e x

N u m b e r
o f

w o r k e r s
I n d e x

U n d e r  2 5  • *  * .  • 1 2 0 8 4 . 0 1 2 5 8 3 . 0

2 5 - 3 4  ................................... 3 6 4 9 8 . 8 5 4 8 0 . 3

3 5 - 4 4  ................................... 4 4 7 1 0 0 . 0 3 1 1 0 0 . 0

4 5 - 5 4  ................................... 560 1 0 1 . 2 2 9 1 0 3 . 9

5 5 - 6 4  ................................... 4 8 3 1 0 0 . 0 2 6 1 0 3 . 9

6 5  a f i d  o v e r  • • • 1 4 8 9 5 . 1 1 0 5 4 . 1

W o m e n

A g e  g r o u p
2  y e a r s '  s e r v i c e  o r  m o r e L e s s  t h a n  2  y e a r s '  s e r v i c e

S o m b e r
o f

w o r k e r s
I n d e x

N u m b e r

o f
w o r k e r s

I n d e x

U n d e r  2 5  • • • • • n o 8 7 . 7 1 2 8 9 1 . 3

2 5 - 3 4  ................................... 35 3 9 6 . 3 8 5 1 0 4 . 3

3 5 - 4 4  ................................... 6 4 2 1 0 0 . 0 1 0 7 1 0 0 . 0

4 5 - 5 4  ................................... 7 6 1 1 0 0 . 0 7 7 1 1 3 . 0

5 5 - 6 4  ................................... 3 6 3 1 0 0 . 0 3 0 1 0 8 . 6

65  a n d  o v e r  *  • • 5 5 9 7 . 5 4 ( 1 / )

1 /  F e w e r  t h a n  5  o b s e r v a t i o n s  w e r e  c o n s i d e r e d  i n s u f f i c i e n t  f o r  d e r i v i n g  
t h e  i n d e x e s *
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T a b l e  2 3 .  I n d e x e s  o f  c o n t i n u i t y  o f  s e r v i c e  f o r  p r o d u c t i o n  w o r k e r s  i n  1 1  
h o u s e h o l d  f u r n i t u r e  e s t a b l i s h m e n t s ,  b y  s e x ,  y e a r s  o f  s e r v i c e ,  
a n d  a g e  g r o u p

(Age group 35-44=100)
M e n

A g e  g r o u p
2  y e a r s '  s e r v i c e  o r  m o r e L e s s  t h a n  2  y e a r s '  s e r v i c e

N u m b e r
o f

w o r k e r s
I n d e x

N u m b e r
o f

w o r k e r s
I n d e x

U n d e r  2 5  . . .  . 2 5 8 8 8 . 8 3 0 3 8 2 . 7

2 5 - 3 4  • • s e e 9 2 3 9 5 . 0 2 5 6 8 9 . 9

3 5 —4 4  • • • • • 9 0 0 1 0 0 . 0 1 1 7 1 0 0 . 0

4 5 —5 4  • • e e • 7 1 7 1 0 1 . 2 6 6 1 0 1 . 4

5 5 - 6 4  ............................ 4 1 7 1 0 1 . 2 2 3 1 1 4 . 4

6 5  a n d  o v e r  • • 1 6 2 9 5 . 0 6 5 5 . 3

W o m e n

A g e  g r o u p

2  y e a r s '  s e r v i c e  o r  m o r e
\

L e s s  t h a n  2  y e a r s '  s e r v i c e

N u m b e r
o f

w o r k e r s
I n d e x

n u m b e r

o f
w o r k e r s  _

I n d e x

U n d e r  2 5  • ♦ • • 3 3 5 9 . 1 2 5 7 0 . 0

2 5 —3 4  • • • • # 1 0 8 9 3 . 6 3 3 9 0 . 4

3 5 - 4 4  • • • # • 1 6 1 1 0 0 . 0 4 5 1 0 0 . 0

4 5 —5 4  • • e e e 1 4 0 1 0 5 . 1 1 2 1 0 2 . 3

5 5 - 6 4  • • e • • 7 1 1 0 5 . 1 4 0 / )

6 5  a n d  o y e r  • # 6 4 7 . 7 — —

1 /  F e w e r  t h a n  5  o b s e r v a t i o n s  w e r e  c o n s i d e r e d  i n s u f f i c i e n t  f o r  d e r i v i n g  
t h e  i n d e x e s .

-  a
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Tafale 24. C ontinuity-of-service rates 1 /  for production workers in 11 men’ s 
footwear and 11 furniture establishments, by sex and length o f  
service

Industry

Length o f service
---------------- K

Fool
;n ’ s
iwear Furniture

Men Women Men Women

Total .................................................................  • 9 5 .2 9 5 .2 9 0 ,4 9 1 .6

Less than 2 years ’ service . . . . 80 .8 84 .4 7 4 .8 9 0 .4

2 years' service and more . . . . . 9 6 .4 9 6 .4 94 .0 9 1 .6

\J  Number of workers per 100 who remained on the job during a survey 
period o f 1 year.
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APPENDIX I :  Questionnaire and Worksheets

UNITED STATES DEPARTMENT OF LABOR 
Bureau of Labor S ta tis tic s  

Washington 25, D. C ,

Job Performance and Age

Industry

Plant Address

Parent company__________________ ___________________________ Address__________

O ffic ia ls  interviewed: (Cross out "C o ." or "P la n t")

Name Ti t l e (C o.) (Plant)

Name Ti t l e (C o .) (Plant)

Survey made by___________ _________________________________________ Dates_____

Dates

The data submitted on th is  schedule w ill  be seen only by sworn employees o f
the Bureau of Labor S ta t is t ic s , The data w ill  not be released in ary form
which permits id en tifica tio n  with any sp ecific  company without written permission,,

A , General Information

1 , What are the principal products manufactured in  th is  plant and th e ir  price  
range ?______________________________________________ ____

2 , During normal production periods approximately (a) how many production workers 
are employed? , (b) how many o f these workers are paid according to
individual incentive rates? •
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THE FOLLOWING QUESTIONS REFER TO PRODUCTION WORKERS ONLY

B. Plant Records

3* For what periods (during the f ir s t  h a lf o f 1956) was th is  plant operating
on a f u l l  production schedule? ( I f  these periods vary by department, specify)

U. For what departments do you maintain records which w ill  y ie ld  data on 
output per man? (As measured by incentive earnings or physical units)

5 . B rie fly  describe these records

6 . Which o f the follow ing are u tiliz e d  in determining piece rates or other 
individual incentive ra tes :

a* Time studies Yes

b* Employee-management conference Yes

c • Other ( spec i f y )_______________________________

7 . For what incentive jobs have maximum production lim its  been established  
( lim its  such as maximum number o f units paid fo r  per hour)?

8 . Do you maintain special records o f employee absences?r Yes /  /  No /  J

9 . I f  y es , describe________________________________________________________________________

10 . For employees who have le f t  during the past year, do you record the date
on which they l e f t ,  Yes /  /  No /~ ~ 7 » and the reason (q u it, lack of work,
e tc 0)?  Yes /  /  No /~ f

1 1 . Are employees on leave o f absence because o f i l ln ess or other reasons marked 
on your records as separated? Yes /  /  No f~ 7  I f  no, describe how they 
are marked

r j  no  o ’ 

r j  no r j

-  u
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C. Placement Procedures

Do your procedures fo r  placing production workers include the following*

12 . I n i t ia l  physical examination Yes / ~  7 No /  /

13 . Periodic physical examination Yes /  /  No /  /

I f  y es , give time interval between physical checkups___________________________

1U. Aptitude testin g  Yes /  7 No /  /

1$ . Analysis o f physical job requirements;

a . W ritten description o f physical requirements ( such as working p o sition ,
physical exertion, v is io n , e t c .)  Yes /  /  No /  /

b . Informal evaluation Yes /  7  No /  /

16 . Other, sp ecify

17 . Have any measures been taken to review and redesign jobs held by older
workers? Yes /  j  No /  /  I f  yes, give examples, and i f  possible
indicate reasons for in itia tin g  these measures

1 8 . Have there been instances o f retraining or reassignment o f older workers?
Yes /  /  No /  /  I f  yes, give examples, including reasons fo r  these step s .

D« Earnings Adjustments

19 . Do you compute, for individual worker s , t heir average hourly piecework
earnings over certain periods? Yes /  /  No /  7  I f  y es , indicate periods.

20 . How is  the vacation pay fo r  incentive workers determined?____________  _____

21 . Overtime rates become e ffe c tiv e  a fte r  ____ hours per day, hours per week.

22. What is  the premium rate for  overtime work____, Sunday or holiday work

23 . I f  these rates o f extra pay do not apply to piecework, specify the premium
rates on piecework for overtime and holidays__________________________________

2U. Dates o f vacation periods o f plant_________________

-  A5 -
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Job Performance and Age

General Instructions for  
Completing Questionnaire

The questionnaire and worksheet on Job Performance and Age are to be used 
to c o lle c t  data pertaining to productivity, absenteeism, and separations o f  
individual production workers in the plants studied. These data are to be 
collected  together with employees* ages and other pertinent personal in for
mation. The questionnaire relates to  general information, plant records, 
placement procedures, and earnings adjustments (sections A through D). The 
worksheet is  used for  recording persbnnel information and data on output, 
attendance, and separations o f an employee.

The recommended procedure is  to f i l l  out the questionnaire through 
section D during the in i t ia l  interview with the plant o f f i c i a l ,  then to 
record the individual employee data on the worksheets.

Questionnaire

Instructions are included only for those items not considered s e l f -  
explanatory.

I f  additional space is  needed for answers, use back of sheets.

1 . Principal Products —  Indicate principal products manufactured in terns 
o f broad product c la sse s , such as Men's Goodyear Welt Shoes, wooden 
ch airs. Designate price range at r e ta il  prices fo r  an indication o f  
general quality range of the p la n t's  production.

2 . Employment —  a . Enter approximate number o f production and related  
workers in th is  p lan t. These include workers (up through the working fore
man le v e l)  engaged in  fabricatin g , processing, assembling, inspection, 
receiving, storage, handling, packing, warehousing, shipping (but not 
d eliv ery ), maintenance, repair, ja n ito ra l, watchman services, product 
development, auxiliary production for p la n t's  own use, recordkeeping and 
other services c lo se ly  associated with these production operations.
b . Number of workers on individual (not group) incentive pay.

3 .  Production Period —  Obtain dates fo r  8 weeks (not necessarily consecutive) 
when plant was operating at f u l l  production.

U ,5 . Output Per Man Records —  Payroll records which y ie ld  straight piecework
earnings o f production workers separate from timework earnings w ill  furnish  
output per man fig u res .

I f  such payroll records are not availab le , production records from 
which individual straight-tim e piecework earnings can be derived are 
sa tis fa c to ry . Straight-tim e piecework earnings can be computed from 
records which show the quantities produced at given piece rates in  given 
numbers o f hours worked by individual workers.

In other cases, output data may be available in terms of time 
standards•

-  -4 6  -
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In some cases, output data may be recorded also for timeworkers. 
Inquire whether these data are available*

6 .  Incentive Pay Rates - -  The purpose of th is question is  to ascertain  
whether incentive rates r e fle c t  differences in the time required to  
perform the same operation on d ifferen t models. I f  they do, workers 
performing the same operation can be compared regardless of differences  
in th e ir  product mix,

8 ,9 .  Absenteeism Records —  Indicate whether any special records maintained
by the establishment w ill  furnish information on time scheduled and time 
worked. Scheduled days and days worked may have to be obtained from time
cards d ir e c tly . Determine whether time cards are available for f u l l  pro
duction periods o f at le a st 8 weeks, preferably during the f i r s t  h a lf o f  
1956.

10 . Describe nature and location o f such records.

11 . I f  i l l  or absent employees are not marked as "sep arated ," determine what 
entry is  used, for instance "temporary termination" or no entry.

16 . Other Placement Procedures —  Indicate any steps not mentioned above which 
are employed in  placing production workers.

20 . Vacation Pay —  Record how the hourly rate during paid vacations is  
determined fo r  p iece-rate and other individual incentive workers.

2 1 ,2 2 . Premium Rates —  I f  the premium rates vary by job c la ss ific a tio n , l i s t  
them on back 'of the sheet•

2U. Vacation Periods —  I f  vacation periods vary by department, l i s t  the 
department and relevant periods.

-  -47 -
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Job Performance and Age 

Instructions fo r  the Worksheet

Clock Somber —  Record d o ck  number l is te d  on the payroll or the worker's 
timecard. I f  th is number d iffe r s  from the number on the personnel records, 
note th is  in  "Remarks" space.

Plant Code —  Record plant code from questionnaire.

Dent. Code —  Record department number as l is te d  by the p lan t. I f  plant 
does not number departments, use arbitrary code and record code on plant 
questionnaire.

Name nf Employee —  Record f i r s t  and la s t  name.

M = 1 .  F = 2 —  Indicate sex by th is  code.

Date Born Record la s t  two d ig its  o f year o f  b irth .

Age —  Do not f i l l  in  at plant unless convenient.

AS)
) —  Do not f i l l  in  at p lan t.

PS)

PPS —  Prelim . Prod. Sample •— Check i f  workers belong to a preliminary 
productivity sample group. Such a group consists o f  at le a s t  two incentive  
workers o f the same sex performing the same operations. For groups which 
f a i l  to f u l f i l l  th is  condition, do not take down productivity information.

Occupation T it le  —  L ist  occupation t i t l e  (and grade, i f  used) o f  the worker 
( e .g . , "chair assem bler") .

Preliminary Occupation Code —  Where availab le , record occupation number as 
used by establishment. Otherwise, leave blank.

Final Occupation Code —  Do not f i l l  in at p lan t.

Operation Description —  Describe the sp e cific  operation or operations 
performed, including where relevant the names o f  the products turned out.
This should be in su ffic ie n t d eta il to determine whether the employee's 
a c tiv ity  i s  comparable with that o f  others. I f  standard operation numbers 
are availab le , l i s t  them in  th is  space. This information may be obtained 
from production records (p articu larly  operation numbers) and from the foreman. 
In doubtful cases, confirm from the appropriate plant o f f ic ia l  that a l l  
workers in  an occupation actually  perform the same types o f  operations.

50 -
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Machinery Used —  L ist the type o f machines or to o ls  used. W rite in  "autom atic 
feed " i f  the machine employs an automatic feed and discharge mechanism fo r  the 
work p ieces, so that the individual work p ieces do not have to be inserted and 
removed by hand.

AHE —  Average Hourly Earnings o f incentive workers on ly . I f  average hourly 
p iece -ra te  earnings fo r  the productivity period have already been computed 
by the company, record in  th is  c e l l . Otherwise, leave blank.

P = 1 . L = 2 —  Do not f i l l  in  a t p la n t.

H or M —  Hand or Machine —  Indicate by "1 "  or "2 "  whether worker is  prima
r i ly  a hand or a powered machine operator. ( "1 "  = Hand, "2 "  = machine;

P = 1 . T = 2 —  Piece or Time Work —  Indicate by "1 "  i f  worker is  paid by 
piece rate and "2 "  i f  worker is  paid on a time basis (hourly r a te ) . I f  a 
worker is  on both piece and time work during the reporting period, indicate  
by "1 "  ( i . e . ,  l i s t  as p iece -ra te  w orker).

Sep. Sample —  Do not f i l l  in  a t p la n t.

Esrtgfle. pgfflprfc.JwnlBga*.. JOBTg —  J*> not f i l l  in  i f  the plant
ca lcu lates average hourly piecework earnings fo r  a fu ll  production period o f  
A weeks or more.

For the reporting period on p rod u ctiv ity , s e le c t , with the aid o f the appro
p ria te  company o f f ic ia l , a fu ll  production period to ta lin g  8 weeks, preferably  
during the f i r s t  h a lf o f 1956 (not n ecessarily  con secu tive). I f  th is  i s  not 
a v a ila b le , use a minimum o f U weeks fo r  the period studied .

Period Ending —  Record in  spaces 1 to 8 number o f the month and day and 
only the la s t  d ig it  o f  the year fo r  the ending dates o f the relevant period .
I f  productivity inform ation is  availab le on the b asis o f a 2-week pay period , 
record productivity inform ation in  every other row, i f  i t  is  monthly, record 
on every fourth row.

Straight-Tim e Piecework Earnings - -  Record straigh t-tim e piecework earnings. 
Include d o lla rs and cents with .00  i f  no cen ts.

Overtjpg —  Record overtime piecework earnings. Do not adjust to stra ig h t- 
time le v e ls . Where records have overtime earnings already adjusted to  
straigh t-tim e ra te s , indicate in "Remarks" space. Record both d o lla rs and 
cen ts.

Total Hours - -  Record the to ta l number o f hours worked during the time period  
studied to nearest quarter hour. Mark quarter hours as decim als, i . e . ,  .25  
or .5 0 . I f  to ta l piecework hours are av a ila b le , record in  th is space and 
in d icate th is  fa c t in  the "Remarks" space.
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—  Record the to ta l number o f hours fo r  which the worker was paid 
on a time basis (hourly rate) during the period studied . I f  to ta l piecework 
hours are recorded in  the to ta l hours column, leave th is  column blank.

C. P . Date —  Current Payroll —  Record the month and day o f the pay period  
nearest to the time o f the plant v is i t , i f  the employee was on the p a y ro ll.
I f  the employee was not on the p a y ro ll, leave blank. This inform ation is  not 
needed i f  complete data on separations are conveniently a v a ila b le .

Years* Service —  Do not f i l l  in  at the p la n t.

Taapff* Experience —  Determine whether inform ation is  availab le on experience 
on sim ilar jobs in  the same company, or in previous employment and record.

Beginner —  Do not f i l l  in  i f  years o f experience are obtained. I f  years o f  
experience are not a v a ila b le , obtain id en tity  o f  beginners from the foreman.

frearnjnp Tjjqe —  Obtain from production manager or foreman inform ation on 
average learning period required fo r  an inexperienced employee to atta in  
average e ffic ie n cy  in  h is occupation. For each group o f employees working at 
the same occupation, th is  inform ation needs to be entered on one card on ly . 
Indicate whether time is  stated in  months or years, e .g . ,  "6  m o." or nU y e a r s ."

Tlmeunpk —  Record here the wage rate paid to employees on timework. This 
includes workers p a rtly  on incentive work and p artly  on timework. For incen
tiv e  workers fo r  whom a wage rate is  not a v a ila b le , determine whether the 
plant maintains a record o f th e ir  rate o f pay per minute (or hour) o f standard 
time and enter in  th is  space.

Absenteeism Cal pndnp —  I f  a convenient absenteeism record is  maintained in  
the p lant fo r  each employee, record absenteeism fo r  the year 1956 up to the 
time o f p lant v i s i t , i f  a v a ila b le . I f  absenteeism has to be reconstructed  
from tim ecards, record absenteeism fo r  a period o f 8 to 12 weeks, covering 
the 8-week fu ll  production period used fo r  the measurement o f produ ctivity .

Indicate by "A " on a master card the f i r s t  and la s t  dates o f the absen
teeism  survey period . Also indicate on th is  card, by marking M- B in  the 
appropriate c e l l , the holidays and weekdays which the en tire p lant was shut 
down.

On the calendar, fo r  each employee mark by "0 "  each workday missed by 
the employee. Do not mark an employee as m issing ( "0 " )  on days on which you 
know that the en tire p lant was shut down.

Clock Mo. —  Repeat clock number from other side o f card.

Days Scheduled. Days Absent. Attend. Rate —  Do not f i l l  in  a t p la n t.
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Dates Hired —  Record orig in al date hired and subsequent dates rehired from 
beginning o f absentee period to time o f p lant v i s i t . Include day, month, and 
year i f  a v a ila b le .

Dates Separated —  Record a ll  separation dates (by day, month, and year) 
from beginning o f absenteeism period to time o f plant v i s i t .

Reason —  Refers to reason the worker l e f t .  Try to obtain reason fo r  each 
incident and indicate by the follow ing coding:

Layoff -  1 Retired -  U
Quit -  2 Other -  5
Discharge -  3

Date F irst Hired and Separated Code —  Do not f i l l  in  at the p la n t.
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APPENDIX I I .  D erivation o f Formulas

1 . F irst Stage o f Aggretation

The basic index fo r  each indicator takes the form:

i s i

f b i

Where Xc^ is  the average performance rate o f workers o f a sp e cific  10 -y esr  

age group (c) within the basic comparison group ( i ) ,  and X^i is  the average 

performance rate o f workers in  the base age group (35 -4 4) within the same 

basic comparison group.

The performance rate may be average hourly earnings, attendance ra te , 

or co n tin u ity -o f-serv ice  ra te , and, as indicated elsewhere, the basic com

parison group is  d iffe re n t fo r  each o f the three measures.

In aggregating these orig in al indexes so that they w ill represent larger  

groupings, i t  i s  desirable that the aggregate indexes should have the minimum 

p ossib le  variance. Therefore, each component index is  weighted according to  

i t s  r e lia b ili t y , i . e . ,  according to the reciprocal o f i t s  squared standard

error
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I f  the numerator and denominator samples are uncorrelated, then the

rel-varian ce o f each age group index fo r  a d irect comparison group is

_ V 2 w. 2
V2 (I o i>  =  5 s -  +  I s -  2 /

c i » b i

where Vc^ and are the population rel-varian ces o f the individual scores 

and Nci  and are number o f individuals in  the age group and base group, 

resp e ctiv e ly . Another form o f V *(IĈ ) i s

V2 ( l c i )=
»b iNc i

Setting W± = Nb lNo l
V

vc2
» c i + N,b i

then ^ d e i )  =  !  b u t v2 ^ )  =  < r 2 ( I ° | )
wc i I . 2

where I c is  the population index fo r  age group c and 

<5“ * ( l ci )  is  the variance o f the sample index.

8 /  In the cases o f attendance and o f continuity o f service , the r e l -  
variance o f the plant indexes is  dependent not only on the number o f in d i
viduals in  the sample but a lso  on the length o f the observation period . This 
is  because the u n it o f observation fo r  attendance is  a man-day and fo r  
continuity o f service , a man-month. The only m odification in  the derivation  
which is  entailed  by th is is  that

V ^
+ _J2__  where Sfc = the number o f days scheduled

Nb isk

in the attendance period in  the K^b establishm ent, or the number o f months 
in  the observation period fo r  continuity o f  serv ice .

V2( I ci )  -  V
N ,S,
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Using the reciprocal o f the variance o f each d irect comparison group

sample index as the weight, then the aggregate index i s

E h ? * *
* c *

I c l

1

< r  2 d « i )l I  2  c c

Since Vc2 and I c^ are constant with respect to the summation,

E  Hi

V c l
Vb2

7 2  +

I f  the assumption is  made that the rel-varian ce o f the age groups are 

the same, i . e .  Vb2 = Vc2 2 /

then, Wi = -------  1 2 /
Nb l + Nc i

2 /  There i s  l i t t l e  evidence in  the findin gs to challenge the assumption 
that Vc2 = Vb2# The d ifferen ces between the age group c o e ffic ie n t o f variation  

were not consistent nor, fo r  the most p art, s iz a b le .

I t  should also be noted that any d ifferen ces between Vb2 and Vc2 

would have l i t t l e  e ffe c t on the re la tiv e  weights used fo r  averaging the 

indexes fo r  the d irect comparison groups,

1 2 / For attendance and employment continuity becomes

» b i » c A
+ Nc i

- 5 6 -
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2 . Variance o f an Age Group Index fo r  an Occupational Group 

The occupational group index Ic  Tor age group C is

T - ^ l  
6 I Wi ■ KA-)

and the variance o f Xc is

« - 2( i . )  • l i /

As shown above, o -^ (I ci )
V 2 j 2

= JS L l ft- , 
%

th erefore , <r*^(Ic) = i  V  »  A 2 V 2 
( I « i ) 2  L  "1

2

2

2
c

1 1 / In th is derivation , use is  made o f the p rin cip les that (a) the 
variance o f a sum o f uncorrelated variables is  the sum o f the variances o f  
the v ariab les, and (b) the variance o f a variable tim es a constant is  the 
square o f the constant times the variance o f the va ria b le .

57 -

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



3 . Combining ftfle se a .fg r  .Fjnal .Aggregates

The indexes fo r  the in it ia l aggregations (occupational groups, higher 

and lower paid jobs and length o f service c la sses) were in  turn combined to  

derive indexes fo r  fin a l aggregations (men and women). These indexes were 

combined with weights equal to the to ta l number o f workers o f a ll  ages in  a 

p articu lar group, i . e . ,

I
c

l  " A
I Hi

where I  i s  equal to  a major grouping index (hand, machine, e tc .)  fo r  age 

group c , M is  equal to the number o f workers o f a ll  ages in  the in it ia l  

aggregate group.

The variance o f th is  index, follow ing the same procedure outlined in  

"2 "  i s

i M j 2  0 - 2 ( l e ) 

d M i ) 2

( jr
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A* C oefficien t o f Variation fo r Output per Man-Hour Occupational Group

The age group c o e ffic ie n t o f variation  fo r  an occupation group was 

derived by combining the rel-varian ces o f sp e cific  occupation samples and 

taking the square root o f th is  average re l-v a ria n ce . This section explains 

how the weights were applied to obtain the average re l-v a ria n ce .

For an age group in  a sp e cific  occupation le t

%  = the number o f individuals in  occupation i  (must be >  2)

Xi = mean o f the sample

X£ = mean o f the population in  the sp e cific  occupation (th is  value 

is  estim ated by the sample mean X^)

— JL £  (X ij-X i)2 which is  an estim ate o f the population
% - l

variance o - j 2

V i2 s  S j2 /  X i2 , the rel-varian ce o f the sample, an estim ate o f the 

population rel-varian ce V2

V 2  =  ° i 2  /  * 1 *  *

Assuming a normal d istrib u tion  in  the sp e cific  occupation, the rel-varian oe

and the rel-varian ce o f Xi i s  -S I1 2 /  X<2 *  S2 •
* i  /  * i

, according to a general ru le fo r  the rel-varian ce o f a

o f S ,2 is 21 N i-1

V2( ? i 2) ~ AV2

Ni

square•
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w  O A

I f  SA2 and X i are uncorrelated, the rel-varian ce o f is  approximately

^ (S la) + v 2 ( P ) ^  -

=  2 & + z £ l 1
H ^ l

272
%  ( 1  *  2V2T

expression w ill

H i - 1
,  since the second term

be le s s  than 0 .0 8  provided V <  0 .3  and

o f the bracketed 

n £  2 and le s s

than 0 .1 2  provided V < 0 .A  and n ^  2 .

So the variance o f V i2 i s  approximately SVMl + 2V2  ̂ where Wi = N ^ -l.
wi

The estim ate o f the rel-varian ce fo r  an occupational group is  therefore

I  W jV i2

Z * ±
and i t s  estim ated variance i s

27^(1 + 2V2)

Z wi

-  6 0  -
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