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There is considerable popular support for the notion that
the way a firm manages 1ts workforce affects its performance.
Evidence for this clalm often comes from case study comparisons
of personnel practices in successful Japanese firla with those in
less successful American competitors. According to these popular
accounts, "Japanese-style” employment practices such as job
rotation and "team-oriented” communications systems are part of
the formula for successful economic performance, while "American-
style” practices such as narrowly-defined jobs and adversarial
grievance procedures are ingredients for poor performance.

Unfortunately, a lack of firm-level data has precluded more
systematic empirical investigations of the relationship between
personnel practices and wmeasures of economic performance. A
broader-based econometric study of the relationship between
personnel practices and economic performance of businesses would
be a particularly valuable supplement to case studies. Unlike
case studies, a broader-based empirical study can provide es-
timates of the magnitude and sign of any effects of personnel
policies on performance as wéll as a greater degree of generality
of results.

This study investigates the effects of personnel practices
on productivity and stock market measures of business performance
in a cross-section sample of approximately 200 U.S. manufacturing
businesses. Unlike most previous personnel research which focuses
on individual personnel practices, this paper instead classifies
firms according to their sets of pe;sonnel policies, referred to
as a firm's system of human resource management (HRM). The

econometric models which test the relationship between HRM sys-



tems and economic performance are estimated with and without
corrections for potential endogeneity between business perfor-

mance and the choice of an HRM systea.

I. HRM Syatems and Bconomic Performance

The principal hypothesis tested in this paper is that a
business's system of personnel! policies can affect its economic
performance. Because personnel policies encompass such a. broad
range of managerial decisions and practices including job design,
recrulting and selection, training and development, reward struc-
tures, and communication systems, the number of potential
theoretical mechanisms that wmight link personnel practices to
performance is very large. While a study of a single personnel
policy would undoubtedly allow for a more specific theoretical
model of the effects of that policy on performance, limiting the
~ scope of the investigation to a single policy would be mislead-
ing. In particular, there is strong agreement across diverse
theoretical perspectives that personnel policies should be highly
interrelated.

For example, from the perpective of human caplital theory,.
personnel policies should affect business performance because
certain policies are instrumental in the acquisition and develop-
ment of valuable employee skills. At the same time, human capital
theory also emphasizes relationships among personnel policies.
While this theoretical perspective highlights the importance of
training for jobs that regquire specific human capital, training
should also be accompanied by a policy of “promotion from

within". A merit-based reward structure is at least implicitly
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assumed becagie the employee and employer must share the costs of
érainlng in earlier periods and the benefits of improved produc-
flvlty in later periods. Furthermore, if worker ability and
training are complementary, as suggested in certain job-latchipg
models (gee, e.g., Jovanovic, 1979; Topel,1986), then "produc-
tive” training efforts may also coincide wiﬁh nore extensive
recruiting to ldentify high ability job applicants.

Models of workplace organization rcoted in psychology draw
on theories of lotivatian and commitment (e.g., Maslow, 1954;
Herzberg, 1966; Vroom and Deci, 1970). These models argue that
pay alone is not an effective tool for motivating workers because
it does not satisfy many human needs. These models suggest that a
set of reenforcing personnel policies that encompass broad and
flexible job design, extensive communication mechanisms, merit-
based reward structures, and employee training can promote
economic performance through their effects on worker motivation
and commitment (Hackman and Oldham, 1980; Kochan, Katz and
McKersie, 1986, 93-96).

Institutionally-oriented analyses of labor wunions suggest
that personnel practices in unionized settings can promote per-
formance when they enhance worker "voice" and reduce employee
turnover. They can also reduce efficlency ta the extent that they
impose unnecessary restrjctions on the definition and scope of
Jobs (Freeman and Medoff, 1984, 162-165; Brown and Medoff, 1978,
357-360). At the same time, institutional analyses of labor
unjons draw attention to a consistent set of personnel practices
instituted under collective bargaining including quasi-judicial

grievance procedures, seniority-based reward structures, and



narrowly defined jobs (Slichter, Healy and Livernash, 1960;
Kochan, Katz, and McKersie, 5986).
Each of these ‘different theoretical perspectives stresses
two fundamental points.- First. personnel practices can affect a
fira's economic performance. These different theoretical
frameworks emphasize different mechanisms that 1ink personnel
practices to business performance -- skill development and ac-
quisition in human capital theory, employee motivation and com-
mitment in psychological theories, and effective worker represen-
tation and voice in studies of trade unions. These different
‘franeworks also share the intultively appealing notion that
personnel policies affect performance primarily through their
effects on the contribution and quality of the labor input.
Second, each of the theoretical perspectives also emphasizes
the logic of a systems approach to the analysis of personnel
practices, although the different frameworks draw attention to
different systems of policies. Estimates of the effects of in-
dividual policies on measures of performance will probably be
uisle;ding. If training and promotion-from-within, flexible job
design and team-oriented communication systems, or grievance
procedures and narrowly defined Jebs are highly correlated, it
will be misleading to attribute the performance effects of per-
sonnel! management to individual policies. The performance models
therefore include variables measuring sets of personnel policies,

or HRM systems, rather than individual policies.

Specification of Performance Models

The empirical test of this study's principal hypothesis is



to measure directly whether the economic performance of
businesses varies systematically with different configurations of
persannel policies. Because different measures of performance may
éapture different effects of the policies, the empirical models
investigate two different measures of performance -- labor
productivity, and the stock-market value measure of Tobin's gq.
The data set for this study does not contain measures of "inter-
vening" variables, such as workers' skills or motivation, through
which personnel polficies might affect performance.

In the productivity analysis, variables measuring different
HRM systems are incorporated within an otherwise conventional
production function. For simplicity of exposition, begin with a

Cobb-Douglas production function:

LTI (1)

Q = AK
where Q is output measured by “net sales”™ from the COMPUSTAT 11
data tape, K is capital stock measured by "identifiable capital
asgsets” from COMPUSTAT lI.1 and EL is the "effective"” contribu-
tion of labor to output. Let EL be some varjable proportion of
the average contribution of labor (L), where L is measured by
business line employment from the survey of personnel practices
in COMPUSTAT II businesses described below. Therefore, EL =

L{(1+2). Furthermore, let the HRM system (HRM} that a firm adopts

affect the difference between EL and L according to:

EL = L(1 + SHRM). {2)
Substituting equation (2) for EL In equation (1), rearranging
terms, and allowing for a random component {in the determination

of productivity, one obtains:



I1n(Q/L) = lnA + BlnK + (y-1)IlnL + y*S(HRM) + ¢ (3)

HRM systems have direct effects on labor productivity In this
model if they cause EL to differ systenatically from AL.
Systematic relationships between HRM systems hnd the _Timple
sales-per-employee productivity proxy in equation (3) may not
measure actual productivity differences. For example, the CﬁMPUS«
TAT II survey does not report statistics on costs of purchased
materials that would be needed to translate the sales vafiable
.¥nto the preferred value added measure. This particular limita-
tion is overcome to some extent by expanding the equation (3)
specification te include the ratio of the cost of purchased
materials to dollar value of shipments for the business's four-

digit industry as reported in the Census of Manufactures.2

Estimates from equation (3) which control for the ratio of
materials costs to sales in the business's narrowly defined
industry group provide more assurance that estimates of the
coefficients r*5 in equation (3) reflect productivity differences
across businesses with different HRM systems. However, it. is
still possible that the r*8 coefficients are nhot measuring true
performance differences. For example, businesses with certain HRM
systems may be charging sytematically higher prices for reasons
that are unrelated to the business's HRM system.

A second test of the relationship between HRM systems and
economic performance investigates differences in firms' stock
market values as measured by Tobin's q. Tobin's q is defined as
the ratio of the expected discounted value of the net income
derived from a firm's assets (V) to the replacement cost of the

firm's capital assets (A).3 Following the general approach of



several previous studies (e.g., Griliches, 1981; Jaffe, 1986),

the Tobin's q model is specified:

q = V/A = expla + 61(04) + 62(XUNION) + Ba(c4*XUNION)

F ﬁ4(HRM) + ¢ {(4)
where C4 is the four-firm concentration ratio for the firm's
industry classification and XUNION is the percent of the firm's
workforce unionized. €4 is included to identify industries with
greater monopoly power. X%UNION allows unions to affect market
value directly, while C4*XUNION allows for the possibility that
unions capture some of the rents attributable to market structure
(Salinger, 1984). Finally, & is a random firm-specific component,.
A logarithmic transformation of equation {4) gives the specifica-

tion to be estimated.

Endogenous Determination of Performance and HRM Systems

Significant OLS coefficient estimates on the HRM varfables
could reflect real efficiency effects of different HRM systems.
Conversely, OLS estimates of equations (3) and (4) will yield
inconsistent estimates of the coefficients on the HRM systenm
variables if system choice is dependent on economic performance.

For example, according to general models of investment,
better performing businesses attract more investment. Certain HRM
systems, such as those with forma)l employee training, reliance on
internal employee development and promotion, and formal systeas
of job rotation and progression, may be a form of greater invest-
ment in employee skills. Businesses with high levels of perfor-
mance, i.e., those with positive error terms in equations (3) or

(4)., can expect longer employment relationships and therefore are



in a better position to adopt a "high investment®” system. 1In
general, as long as there is ; correlation between £ in equation
(3) or & in equation (4) andithe business's choice of its HRM
system, selectivity bias "affects the estimation of the coeffi-
cients on the HRM vﬁrlables ln'the—perforuance equations.

While cross-section data are far from ideal for correcting
.for selectivity bias, certain selectivity adjustments are pos-
sible. To develop a correction procedure that is consistent with
this study's systems perspective on personnel policies, let each
firm face H alternative personnel systems (HRMh = 1,...,H). PFor

any choice h out of the H alternatives, profits for business 1|

4
are expressed:

R (5)

ni - BplXg) v oy

x1 is a set of firm, industry, and market characteristics that

affects profits. The effects of the characteristics on profits
may vary with the choice of HRM system. The business chooses the

system that maximizes profits, so that the specific HRM system s

1s chosen if:

R > Rax n {6)
h=1...H

hzs

h

The probability that the business chooses the specific system s

is:

Pr(HRMS) = Pr(ns>nh) for all h=s.
Then define Ng such that:
n_ = max Xy "M (7)

s h=1...H s
hxs



The condition in equation (6) for choosing system s Is therefore

egquivalent to asxs > Mg - Assuming that the error terms in

“n
egquation (5) are independently distributed and follow a Gumbel
distribution, McFadden (1973) demonstrates that the probability
of choosing alternative s is:
H
Pr(HRM ) = exp(8.X) / L _exp(B,X). (8)
h=1

Results from the equation (8) multinomial logit model
describe whether characteristics of a business and its workforce
determine its choice of an HRM system. These results are also
used to jimplement the instrumental varjables (IV) method sug-
gested by Dubin and McFadden (1984) and Dubin (1985) to correct
for selectiv{ty bias when a set of categorical variables are
endogencus. .In particular, estimates from the equation (8) multi-
variate logit model generate predicted probabilities that a
business employs each of the H possible HRM systems. These
probabilities are then used to estimate the performance equations
by 2SLS. 1In tﬁis 2SLS procedure, éach HRM system dummy variable
in a performance equation is instrugented by the set of predicted
probabilities from the multinomial logit model and the remaining
exogenous variables in the performance equatlon.5

The empirical analysis therefore consists of three parts.
First, commonly occuring combinations of personnel policies, or
HRM systems, are identified. Then. the multinomial logit model
estimates the determinants of HKRM system choice. Finally, equa-
tions (3) and (4) estimate the effects of HRM systems on labor

productivity and Tobin's g, respectively. These performance
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equations are estimated first by OLS and then by the IV method
that adjusts for possible selectivity bias in the choice of HRM

systenms.

IIT Measuring Businesses' HRM Systems

The different theoretical perspectives that suggest that
personnel policies should be viewed as systems draw _attention to
different possible relationships among personnel policies. For
example, human capital theory sugpests relationships among train-
ing, internal promotion, merit-based reward structures and
recruiting strategies. Psychological models stress additional
policies concerning the nature of job design and workplace com-
munication mechanisms, while institutlional investigations of
unions introduce possible relationships involving grievance
procedures and seniority-based personnel declisions.

These various models based on economic, psychological, and
institutional analyses of workplace organization are not mutually
exclusive. Therefore, the strategy of this study is to examine
the broad array of personnel policies suggested by the ‘various
frameworks. The policies considered will provide some information
on all of the principal areas of personnel management -- Jjob
analysis and job design; recruiting and selection; training and
development; the nature of reward structures:; and communfication
mechanisms.

Data on personnel policies and practices are taken from a
1986 survey by Columbia University's Industrial Relations
Research Center covering 495 Compustat II business lines.6 In

many cases where firms operate only one business line, a "busi-
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ness line"” corresponds directly to the company. In cases where
one parent company operates several business lines, a "business
iine" often corresponds to a division of a coupany.7 The analysis
focuses on personnel policies for production workers in
businesses. in the manufacturing sector.8

Eleven survey gquestions are used to create six personnel
policy variables that provide a broad picture across the prin-
cipal areas of personnel lanagenent.g The first variable, FLEX-
JoB, differentiates between broad, flexible Job design and nar-
row, rigid job design. The two survey questions used to construct
this variable are:

Deoes your organization use a formal job design program to

integrate work content and the qualifications reqguired of

employees to perform work?

If yes, what type of job design program do you use?:

{(a) work simplification; (b) job rotation; (c) job

enlargement (i.e., adding tasks to a job); (d) jobd

enrichment ({.e., allowing emplovees more autonomy);

(e) other (please specify).

FLEXJOB equals one for businesses that responded yes to either B,
C. or D in the second question.

The second variable, MERIT, provides information on the
nature of reward structures of businesses. This variable dif-
ferentjates between promotions based on merit and seniority. The
survey question used to create the MERIT variable is:

In those case where nonentry job vacancies are filled by

internal promotions, which cne of the following decision

rules do you use most often for each employee group? {(Circle
only one response.): (a) merit or performance rating alone;

(b} seniority only if merit is equal; (c) senjiority among

employees who meet a minimum merit requirement: (d) senlority

alone.

MERIT equals cne for businesses that responded either A or B.

The third variable provides information on the extent of
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internal versus external recruiting and selection and the extent
to which the business's internai labor market is open or closed.
The variable XINTPR is given by the business's response to the
following survey guestion:

To the best of your knowledge, -about what percentage of

your nonentry level jobs have been filled from internal

sources in recent years?

The fourth variable, TRAIN, indicates the presence of a
formal employee training program according to the bqsiness's
response to the following survey question:

Does your business have a formal employee tralning and

development program?

The fifth wvariable, GRVARB, indicates the presence of a
formal grievance procedure ending in third-party arbitration.
This dummy variable is constructed from the businesses responses
to the following two survey questions:

Is there a formal grievance procedure or formal complaint
resolution system?

If yes, please indicate the nature of the last step in the
grievance procedure/comnplaint system: (a) binding third-party
arbitration; (b) other (please specify).

The sixth variable measures the presence of communicatlon
and information mechanisms other than formal grievance procedures
that end in arbitration. A dummy variable COM equals one for any
business that has either an attitude survey of its employees, or
an employee complalint procedure without arbitration, or a formal
information sharing prozraulo as indicated by the responses to

the following survey guestions:

Do you conduct attitude surveys among any of these groups of
employees?

Is there a formal grievance procedure or formal complaint
resolution system? If yes, please indicate the nature of the
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last step in the grievance procedure/complaint system: (a)
binding third-party arbitration; (b) other (please specify).

Do you have a formal information sharing prograa with- these
groups of employees?

These survey questions on personnel policies “were asked
separately for a business's union and nonunjion production
workers. Therfore, the sample for the analysis that identifies
systems of policies contains one observation for any business
with only union or nonunion production workers and two observa-
tions for "double-breasted” businesses that have both union and
nonunion production workers.

As the systems perspective on personnel policies would
suggest, many of these six personnel policlies, FLEXJOB, MERIT,
XINTPR, TRAIN, GRVARB, and COM, are highly correlated.l] Flexible
job design often implies both training and communication
mechanismas. A seniority system for promotions often implies =a
policy of promotion from within and the existence of a grievance
procedure. These correlations suggest the importance of the
traditional wunion system of human resource management. Formal
training and the extent of pronotloh from within have a positive
significant correlation as the human capital perspective would
suggest,

Despite the evidence in the simple correlations for a sys-
tems perspective on personnel policies.12 the total number of
observed combinations of the six principal personnel policles 1is
very large. For example, 1f the XINTPR variable is transformed
into a dummy variable that equals one when XINTPR is greater than
the mean value of XINTPR in this sanmple, then there are sixty-

four possible combinations for the six dummy variables -- FLEX-
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JOB, MERIT, TRAIN, GRVARB, COM, and the XINTPR dummy. Forty-three
of the sixty-four possible combinations exist.

While the systems perspective suggests that ana{yses of the
effects of individual policies will be misleading, the available
data do not contain enough observations to test the effects of
all interactions of the six personnel policies. To develop a more
parsimonious set of HRM systems, a clustering algorithm was used
to identify the more prominent and distinctive personnel policy
combinations. Details of the clustering procedure are given in
the Appendix. Intuitively, the clustering algorithm identifies
similar groupings of businesses in six-dimensional “"personnel
policy space". It tries to minimize the wvariance in personnel

.ﬁolicies within clusters, yet explain a large share of the over-
all variation in personnel policy space through a small set of
clusters. As with all clustering procedures, identification of
the number of clusters is somewhat arbitrary. However, the
general purpose is to develop a meaningful grouping of businesses
with similar HRM systems, but a smalier, more manageable taxonomy
of HRM systems than is given by the set of all possible conblﬁa—
tions of the six personnel policies.

Table 1 summarizes the HRM system “"clusters™ identified by
the analysis described in the Appendix. The empirical analyses of
determinants and performance effects of HRM systems focus on
nine identified clusters covering 199 observations. A tenth group
of 56 observations was not assigned to any of the clusters lden-
tified by the algorithm, Again, there are two observations in
this analysis for any double-breasted businesses that report the

necessary data, and one observation for businesses with only
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union or nonunion employees.

The nine HRM system clusters in Table 1 reflect the
bivarfate correlations among the §ix personne)] policles, but also
uncover other patterns obscured by the simple correlations.
System 1 is the protypical union systeam with no fleﬁib}e job
design, seniority-based promotion, strict promotion from within,
and grievance procedures ending in arbitration. HRM systems 2 and
3 are similar in most respects to the union system, except that
system 2 has merit-based policies and system 3 does not h;ve a
formal grievance procedure. Across the nine systems, formal
grievance procedures ending in arbitration and merit-based promo-
tions are antithetical except for the 29 observations in systems
2 and 3.

HRM system 9 fits the description of a newer system of human
resource management that Is based on psychological models of
employee behavior and designed to elicit higher levels of commit-
ment and motivation from employees. This HRM system, labeled the
"high commitment” system in Table.1, is typically assocfated with
nonunion fir-§ (Kochan, Katz, McKersie, 1986, 93-96). It includes
flexible job design, a formal training prograsm., some formal
communication system other than a grievance procedure, and a
generally high level of internal promotions.

Other than system 9, system 7 is the only other system that
incorporates flexible job design. Businesses with system 7 or
system 9 tend to pursue a practice of promotion-from-within.
Businesses that have designed their jobs so that employees can
perform a broader array of the required tasks tend to rely on

employees who have experience with the system. Still, the system
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7 and system 9 businesses do not promote-from-within to the
extent that businesses with the traditional urnion system 1 do.

System 8, like system 7., has many policies in co;non with
the "high commitment” personnel system 9, However, system 8 dpes
not have a flexible job design policy. while sysfen 7 does not
provide formal training to employees. All businesses with either
system 7, 8 or 9 have some formal communication mechanisms other
than a grievance procedure.

In sharp contrast to systems 7, 8, and especially 9, systems
4 and 5 generally have no formal policies. Businesses with systenm
4 hire largely from outside the firm, while system 5 businesses
fill wvacancies from within. The extent to which system 4

businesses rely on external candidates to fill wvacancies s

markedly different from businesses with any other HRM systena,

II]. Determinants of HRM Systenms

Each business tries to chcose the HRM system that will
maximize its profits given the constraints imposed by its produc-
tion technology. industry environment. and labor market environ-
ment. The analysis in this section considers eight -characteris-
tics of the business, its industry, or its workforce as possible
determinants of HRM system <choice: {1) total business line
employment (EMPTOT); (2) average age of business line establish-
ments {(AGE): (3) the ratio of R&D expenditures by the business to
net sales of the business (RDSALE):; {4) average years of school-
ing of the three-digit industry's workforce {MGRADE); (5) capital
intensity of the production process ag weasured by the ratio of

the business' capital assets to employment (K/L); (6) the percent
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of EMPTOT that are union members (XUNION): (7) union status of
the production workers covered by the observation's personnel
policies (UNION): and (8) growth rate in the business' four-digit
industry's employment between 1977 and 1984 (GRWRAT).13

Businesses with large workforces and high values of EMPTOT
should be more 1likely than businesses with few employees to
implement HRM' systems with large fixed costs. Businesses in
growing industries with high values of GRWRAT may be more likely
to invest in systems that develop worker skills since employment
relationships should last longer. At the same time, older
businesses that have historically used a system of workplace
industrial relations patterned after the traditional union model
may decide against implementing a more flexible workplace HRM
system even when the prospects for the growth of their industries
are bright. For businesses in this situation, the process of
changing HRM systems may be too costly and the benefits of the
change in systems too uncertain.

A more educated workforce may facilitate systems that in-
clude training if there is complementarity between worker educa-
tion and training. Similarly, businesses may be more likély to
seek out suggestions from more skilled employees through com-
munications mechanisms. While a business-line specific measure of
workforce education or skill levels would be the desired measure,
such measures are unavajlable. MGRADE measures the average educa-
tion of workers in the business's three-digit industry from
responses onh the May 1985 CPS survey as a proxy for the education
levels in the business's workforce.

R&D intensive firms may have rapidly changing production
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technologies that require specific practices for managling their
workforces. Capital-intensive firms may adopt systems appropriate
for more skilled enployee;.

Before the equation (8{ multinomial model of Section 1 4§s
estimated ti-tesf the effects of thege variables on HRM systenm
chotce, the mean values of these eight potential HRM system
determinants by system cluster provide an instructive summary of
the data. These statistics in Table 2 demonstrate that not only
do these businesses have distinctive sets of personnel‘pollcles
by design of the clustering algorithm, but different HRM systems
also occur in distinctive business envirounments.

As expected, system 1 is clearly the system of choice for
unionized workforces. However, the system 1 businesses are also
the most capital-intensive with the lowest level of R&D activity.
They are also old businesses and are the only group of businesses
in Table 2 that are, on average, in industries with declining
employment.

Interestingly, the union-like system 3 covers only nonunion
e-ployeei. These businesses are on average even older than the
union businesses in system 1, thus supporting the argument that
the prototypical "union" workplace system covers nonunion
eiployees in o0ld establishments (Kochan et al., 1986. 94).
However, this particular variant of the “union-style" system
which covers nonunion werkers in older establifshments does not
provide employees with access to a formal grievance procedure.
These system 3 businesses are also considerably smaller on
average than the syster 1 union businesses. Despite the age of

the establishments in system 3 businesses, the industry growth
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rates of system 3 businesses are on average considerably higher
than the average growth rate of the system 1 union businesses.

The HRM systems with flexible job design or training, sys-
tems 7, 8, and 9, are not just nonunion businesses. They are also
.large nonunion businesses, possibly indicating some economies 6;
scale in adopting systems with either flexible job design or
‘~training policies. However, many nonunjon businesses_ employ very
different HRM systenms that in no way resemble the more
"progressive”, "high commitment” HRM systems in very large non-
unjion firms.

The most dramatic evidence of such alternative systems among
new nonunion businesses comes from the system 4 cluster --
labeled the “Do Nothing, Find-A-Body" system. Businesses with
system 4 are not part of some secondary labor market. Rather,
they are young, high growth, small., nonunion, R&D- and capital-
intensive businesses.

The only HRM system without any communication mechanisms
besides system 4 is system 5. On average, this system is coa-
prised of small firms. They have the lowest average education
levels among their industries' workforces, although the average
value of the MGRADE variable for the system 5 businesses is
significantly different form the average value of MGRADE across
all other observations at only the .12-level. Presumably the
value of communications mechanisms to these businesses is low
because their workforces have Jow levels of education.

Table 2 demonstrates distinctive environments of the dif-
ferent HRM systems. Union businesses are confined largely to

systems 1 and 2 which are similar in most respects. However, the
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systems employed by nonunion businesses are very diverse. HIEH
systems for nonunion production workers include a variant of the
unfon system (i.e., system 3); the "high commitment"” system with
flexiblie job design, merit-based promotions. formal training and
communications ({.e., system 9): and systems with merit-based
promotions'but no other formal personnel policies (i.e., systems
4 and 5). This diversity of HRM systems among nonunion businesses
underscores the importance of collecting systematic survey data
and the dangers of theoretical generalizations based on selective
case studies of individual nonunion businesses.

Table 3 presents estimates from the multinomial model which
estimates the independent effects of HRM system determinants on
the choice of different systems. The variable UNION which did not
vary within some system clusters was dropped from the estimation.
Furthermore, the variable GRWRAT was also eliminated from this
estimation to facilitate convergence., However, AGE, which is
highly correlated with GRWRAT, should capture some of the effects
associated with industry growth rates.

The relative magnitudes of the coefficients in Table 3
reflect some of the patterns observed in the means in Table 2.
The results suggest that choice of system 1 is more a direct
function of unionization than it is of establishment ape. Es-
tablishment age, however, doues significantly favor choice of
system 3. Larger businesses tend to select either system 1. the
unjion system, or a system such as number 7, 8 or 9 with several
personnel policies. Small establishment size seems to preclude
adopting a system that relies on formal policies. Small firms

tend to pick systems 4 or 5. Among small firms, R&D intensity
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favors the system 4 choice, while low levels of education in the
industry workforce favor the no conmunieation system 5. All
determinants in the model other than the capital-labor ratio have
an independent statistiqa}ly significant effect on the
probability of choosing some éluster relative to the omitted
system 9 cluster.

The absence of additional significant effects among the
potential determinants of personnel system choice in the multi-
nomial logit model may be due to the large number of personnel
policy combinations revealed in Table 1. Even for the relatively
small set of policies considered in this study. American manufac-
turing businesses employ many different combinations of these
policies. The large number of system choices and the correspond-
ing small cell sizes for the dependent choice variable probably
contributes . to the lack of more precise estimates in the Table 3

multinomial logit model.

IV. Effects of HRM Systems on Performance

To investigate Qhether HRM systems affect productivity, the
equation (3) labor productivity model and the equation (4)
Tobin's g model are estimated first by OLS and then with the
instrumental variables method that allows for endogeneity beween
the performance measure and HRM system choice. The samples for
these estimations differ from the samples used to estimate the
determinants of HRM systems. The sample for the analysis of
determinants of HRM systems in Tables 2 and 3 contains 176 obser-
vations. These 176 observations correspond to less than 176

business lines because "double-breasted” business lines can have
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two observations in the Table 2 and 3 analyses. The performance
of double-breasted business lines is therefore determined by two
HRM systems -- the system for itsrunion production workers and
the system for 1its nonunion workers. pther business lines have
performance that is determined by either a union worker system or
by a nonunion worker system.

Because the total number of observations of union systems is
only about one-fifth of the sample of n=176 observations, and
because union employees are almost all covered by either HRM
system 1 or HRM system 2, the performance models focus on the
effects of HRM systems covering nonunion employees. The sample
for the labor productivity equation contains 126 business-line
observaticns.

The sample for the Tobin's q analysis is even smaller.
First, q is a company-level measure. For companies with more than
one business line, the g measure is matched with the nonunion
enployee HRM system for the company's primary business line.
Observations and information on non-primary business lines are
not used in the q models. Missing data oﬁ the q measure for
companies with personnel policy data reduce the sample for the g
equation further. The q model is estimated for a sample of 65

company-level observations.

OLS Estimates of Performance Effects of HRM Systems

Column (1) of Table 4 presents OLS results for the equation
{(3) labor productivity model. There is a clear pattern in the
column (1) specification. Relative to the omitted group., the

"high commitment” HRM system 9, the point estimates of all coef -



TABLE 4

The Effects of Nonunion HRM Systems on Performance Measures
{standard errors in parentheses)

OLS Results

Dependent Variable in
Sample Size n
1. Ln(Capital}
(
2. Ln(Employment) -.
{
3. Ratio of Materials
Cost to Value of (
Shipments in Industry
4. XUNICN
{
5. C4 -- Four-Firnm
Concentration Ratio
6. C4 * %Union
7. HRM s!stensa
{a) #1 -- Traditional
Union {
{b) #2 -- Union-Like -
No Senior. {
{c) #3 -- Union-Like -
No Grvarb (
(d) #4 -- Do Nothing -
Find-A-Body (
(e} 25 -- Do Nothing -
Keep-A-Body {
(f) #6 -- COM only -.
{
(g) #7 -- COM & FLEXJOB -
{
(h) 28 -- COM & TRAIN -.
(
R-Squared
rEn -

indicates siganificance
indicates significance
indicates signiflicance
Effects of HRM Systems

tn
(Q/L)
=126

.848%%*
.038)

852.“

.039)
.699**
.256)

.304
.2586)

.654
.456)

.457%
.252)

079
.169)

56403
.201)

.097
.1886)

oso

.143)

.293"
.169)

109

L1581}

.852

at the
at the
at the

neasured relaltive

(2)
In(q)
n=65

.358
(1.400)

.023%*
{.009)

-.042
{.040)

-1.258*
{.752)

-.621*
{(.370)

.089
(.413)

-.409
(.420}

-.373
(.323)

-.738*
{.390)

-.524
{.325)

.254
.01-level,

.05-1level,
.10-level,

1V Results
(3} (4)
In{Q/L) In(q)
n=126 n=65
.92598s —--
{.201)
-1.001%ss —
{.212})
.945 —
(1.300)
.875 -2.261
(2.047) (2.725)
- .024
(.066}
--- .056
{(1.264)
2.917 -—--
(11.745)
-1.892 -10.322
(8.895) (36.189)
-1.209 -3.7156
(5.827) (15.331)
-3.832 .300
(3.684) (7.7217)
-.B49 -3.577
{4.557) (25.764)
-1.476 -2.029
{4.881) (10.233)
-1.032 -4.325
{(5.107) (32.325)
-1.746 -1.211
(5.479) (6.988)
.571 .062

two-tajled test.
two-tajled test.
two-tailed test.
to HRM System 9
which inlcudes FLEXJOB, MERIT, TRAIN, and COM.
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ficients for the other elght systems are negative except for the
point es{iuate of the system 1 effect which is based on only one
observation. Furthermore, the negative coefficients on the dumay
variables for systems 2, 4 and 7 are each individually sig-
nificant at the .lo—level.14

Column (2) presents the OLS results for the equation (4) q
model. The relative performance effects of the HRM systems in the
q model are very similar to those in the column (1) productivity
model. In particular, the OLS results from .the q model reenforce
the finding in the productivity equation that companies that
adopt the union-ljke system without seniority, i.e. system 2, or
the system with flexible job design but without any employee
training., i.e. system 7, experience poorer economic performance
than businesses with the high commitment system 9. In addjition.
all point estimates in the set of HRM system coefficients are
negative with only one exception.

There are differences in the significance of two individual
coefficients between the the column (2) g equation and the column
{1) productivity equation. The system 3 effect is significantly
- negative in the q model, whereas the system 3 effect in the
column (1) labor productivity equation was negative but insig-
nificant. System 4, which had a significant negative effect in
the column (1) productivity equation, no longer has a negative
significant effect when q is the measure of performance. This
difference in the effects of the “Do Nothing, Find-a-Body"” systenm
4 across the labor productivity and g models is perhaps not
surprising. These businesses are young, small, growing, R&D

intensive firms according to the results in Tables 2 and 3. These
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firms may have high market values if their R&D projects are
valued by the market, even though they currently have relatively
low levels of sales and sa]es—pef—enployee.

The OLS results help- explain prescriptions for firms to
adopt a "high commitment” HRM system with flexiblé jpb design,
employee training, extensive communication systems, and meritF
b§sed reward structures., Businesses with the highest levels of
performance hgve this system. There is also a suggestion that
businesses need to adopt all of the policies in this systen to
enjoy its peformance advantages. In particular, systenm 7
businesses employ many features of the "high commitment" HRM
system 9, but these businesses exhibit significantly lower levels
of labor productivity and significantly lower market values than
system 9 businesses.

These results also help explain the prescriptions for non-
union firms to avoid union-like systems. One of the union-like
systems (i.e., system 2) bhas significantly lower levels of
productivity than system 9 7businesses. Furthermore, the two
union-like systems followed by some nonunion businesses (i.e.,
systems 2 and 3) are both associated with significantly 1lower

market values.

IV Estimates of Performance Effects of HRM Systems

These results indicate systematic differences in economic
performance across firms with different HRM systems. If these
results are accurate estimates of the effects of these systems,
they imply that many businesses would experience a significant

increase in performance {f they adopted system 9 and virtually no
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business would be expected to experlence a reduction in perfor-
mance. The discussion in Section I suggests that firms may con-
sistently operate without their optimal HRM systems because of
Iimitations on management's ability to process and evaluate
information on personnel practices and performance. Furtheraore,
the costs and uncertainty of making a transition from one HRM
system to another system, such as system 9, may discourage
managers from experimenting with a new systenm.

However, the Section I model also indicates that the results
in the column 1 and 2 specifications may be misleading estimates
of the performance effects of these systems. Specifically, the
estimates from the OLS equations will be inconsistent {f HRM
system <choice and performance are jJolntly endogenous., While
cross-section data are far from jdeal for testing for such selec-
tivity, the labor productivity and q models are reestimated using
the IV method for adjusting for this bias. Results of the 1V
estimations are presented in column (3) and (4).

The coefficients of the instrumented HRM system variables in
column (3) and (4) consistently have the same signs as the es-
timated coefficients in the corresponding column (1) and (2) OLS
specifications. However, the absolute value of all point es-
timates of the parameters in both the column (3) and (4) models
are much larger than the corresponding column (1) and (2) point
estimates, implying implausibly large performance differences
across HRM systems. The estimated coefficients in the column (3)
and (4) IV specifications are exceedingly imprecise. These
results indicate that the direction of causation between HRM

system choice and performance cannot be determined from these
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data.]5

These imprecise, generally unrevealing estimates are perhaps
not surprising given the data limitations.]6 In partlcular. the
IV method involves a system of eight equations for thq HRM systenm
varlables and one performance equation. While the system is
identified by the eight predicted HRM system probabilities, thgse
probabilities are simply nonlinear transformations of the six
variables that determine HRM system probabilities in the equation
(4) multinomial logit model. In addition, the XUNION varjiable
which is considered as a possible determinant of HRM system
cholce is also a determinant of the performance measures. There-
fore, the identification of the system depends on the difference
in functional forms between the estimated equation for HRM system
choice and the estimated performance equations. In the absence of
any evidence which justifies the logit as the appropriate
specification of HRM system chojce and without identification
based on differences in the underlying determinants of the per-
formance measures and HRM systems, the selectivity correction
procedures that are possible with these data are unrevealinf.

On the one hand, thése IV results indicate that the data
cannot support the conclusion that businesses will experience a
significant improvement jin labor productivity or stock market
value after the implementation of an HRM system ljke system 9. On
the other hand, the statistically different levels of performance
associated with different HRM systems observed in the OLS models
are important. As long as these relationships are not spurious,
this empirical pattern implies that more businesses will probably

have workplace systems like HRM system 9 in the future -- either
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because this system stimulates economic performance or because it

is the appropriate system for better performing businesses.

V. Conclusion

This paper useé new data on businesses' personnel policies
to examine the relationship between sets of personnel policies
and the performance of U.S. manufacturing businesses. This
study's empirical analysis suggests three broad concluslions.

First, there simply is no "prototypical” U.S. style of human
resource management. A large number of personnel policy combina-
tions exist in U.S. businesses. However, significant correlations
among certain personnel policies do exist so that some HRM sys-
tems are more common than others. This study's taxonomy of HRM
systems provides a richer and more accurate description of ;hese
business policies than currently exists.

Second, certain characteristics of a business, including
union status, size, and age, favor the choice of specific HRM
systems. In particular. the HRM system with grievance procedures,
seniority systems, and no flexible job design appears to be a
thing of the past. It is confined to large unionized businesses
in declining industries and very old nonunion businesses. Systems
with some combination of flexible job design, merit-based promo-
tions, and training are nonunion HRM systems. These “"progressive”
HRM systems are generally observed in larger nonunion businesses.
Other personnel policy combinations are also observed among
nonunicon manufacturing businesses. For example, small, growing,
high-technology firms have systems with few formal personnel

policies.
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Finally, HRM systems are related to business performance.
OLS results help explain commoniy heard prescriptions for firms
to adopt HRM systems with flexible job design, formal employee
training., wmerit-based promotions, and formal employee-management
comminication mechanisms and to avoid union-like HRM systems. The
former system is associated with the highest levels of labor
productivity and stock market value, while some union-like HRM
systems among nonunion production workers are associated with
relatively low levels of performance. Statistical models,
however, cannot determine whether the more "progressive" HRM
system stimulates economic performance or whether this system is
the appropriate choice for better performing businesses. In
either case, the positive relationship between performance and
the progressive HRM system suggests that these employee-oriented

HRM systems will be the workplace policies of the future.
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Footnotes

* 1. COMPUSTAT 1! defines "net sales"” as gross sales "reduced by
cash discounts, trade discounts, returns of sales, and allowances
for which credit is given to the customer”. 1t defines "identifi-
able assets" as “"tangible and intangible assets that are used by
or directly associable with each industry segment". These -are
accounting statistics that business lines report in accordance
with FASB principles.

2. All statistics on four-digit lanufacturing sector industries
from the Census of Manufactures used in this study are taken from
a lengitudinal data tape on manufacturing industry characteris-
tics collected by the National Bureau of Economic Research. The
author thanks Wavne Gray for supplying these data.

3. V and A are both reported in the National Bureau of Economic
Research's "R&D Master File”. The precise definition of V and A
as well as all details of their construction are described 1in
Kall, Cummins, Lademan, and Mundy (1988).

4. In the typical case of probabilistic discrete choice by
individuals, the error term in the objective function can be
ascribed to psychological factors that cause differences 1in
individual preferences. For the case of firms, the error terms

in equation (1) can be the result of computational limits on
tﬁe part of managerfal decision makers sometimes refered to as
“"bounded rationaljity" (Simon, 1957)., or to pursuit of personal
objectives by managers sometimes refered to as "subgoal pursuit”
(Cyert and March, 1963). Williamson (1981) argues that these
behavioral assumptions that can give rise to a random component
in the determination of profitability are in fact important
reasons for the existence of the corporate fornm.

5. Dubin and McFadden (1984) and Dubin (1985) also develop two
cther methods for obtaining consistent estimates of the
parameters in the equation (3) or (4) models when selectivity
bjas is present. In one method, the set of "reduced fora"
probabilities predicted by the multinomjial logit equation replace
the set of HRM dummy variables in the performance equation.
Following Amewmiva {(1978) and Heckman (1976), the third alterna-
tive procedure uses the predicted probabilities of the choice of
different HRM systems to construct a set of correction factors
that augment the performance eqguation and adjust for the fact
that the error in the performance equation conditional on a given
HRM system choice is nonzero. These correction factors are of the
form {(P.-1lnP,/1-P,) + 1nP,] (Dubin and McPadden, 1984, 356). P
is the p%ediéked robabilf that a business has the j-th HRA
system that is obtained by evaluating the multimnomial logit
model, and Pi is the predicted probability for the omitted HRM
system.

6. Of course, the 495 observations are not a random sample of
all U.S. companies' business lines. No such business-level data
set exists. It is the broadest existing data set ever with both
performance measures and personnel practice data, representing
approximately 10% of the full 1986 sample of COMPUSTAT 11
businesses. While the 495 responses closely match the industrial
distribution of all 1986 Compustat II business lines (see
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Delaney. Lewin, and Tchniowski, 1989), the results of this study
are subject to the criticism that relationships between personnel
policies and performance measures wil] not necessarily reflect
the relationships that exist among all COMPUSTAT I! business
lines. Without data on the personnel pollicies for the COMPUSTAT
IT businesses that are outside the Columbia sample, there is no
caonvincing way to explore this potential source of .bias. For a
more detailed description of ‘the Columbia survey and the respond-
ing sample, see Delaney, Lewin, and Ichniowski (1989). - _

7. The Compustat II survey refers to business lines as a
company's “"industry segment”. The formal definition of an "in-
dustry segment” is the one used in accounting principle FASB-SFAS
no. 14: "Any component of an enterprise engaged in providing a
product or service, or a group of related products or services
primarily to unaffiliated customers (i.e., customers outside the
enterprise) for a profit."”

8. The survey provides information on personnel policies for
each of seven employee groups: managers, union and nonunion
professional and technical empleoyees, union and nonunion clerical
employees, and union and nonunion production workers. However,
the market value data are confined to manufacturing companies.
Limiting the analysis to manufacturing businesses should also
reduce the problems of comparing simple productivity metrics
across businesses in different sectors of the economy. Personnel
policies for production workers should be particularly important
for manufacturing businesses. In the subsample of this study's
business-line observations that report eaployment by occupation,
production workers are the dominant occupational group in
manufacturing businesses,

9. In addition to the personnel policies described in Section
II that were used to identify HRM systems, one other variable
measuring recruiting intensity, interviews per hire, was also
considered in preliminary analyses. However, including this
variable in the clustering algorithe that identified personnel
policy combinations produced a relatively large number of clus-
ters with few observations per cluster. Once the parameter k in
the clustering procedure was increased beyond even relatively
small values, the number of observations that were left uanas-
signed to a cluster was large. This measure of recruiting inten-
sity was not strongly correlated with many other personnel
policies. Therefore, for any given combination of other personnel
policies, there is likely to be a "high recruiting intensity” and
2 "low recrulting intensity” variant for the given combination of
other policies. To keep the number of policy combinations small,
this measure was dropped from the analysis.

10. Correlations among the dummy variables for the presence of
an attitude survey, complaint procedure, and information sharing
policy are all positive and significant. This evidence that some
businesses are "high communication" businesses while others are
"low communication” businesses is the motivation for the use of a
single dummy variable COM in the analysis that identifies dif-
ferent HRM systems.

11. More specifically, positive correlations significant at
better than the .05-level exist between: FLEXJOB and TRAIN,
FLEXJOB and COM, XINTPR and TRAIN, XINTPR and COM, XINTPR and
GRVARB, and TRAIN and COM. Significant negative correlations
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exist between: MERIT and XINTPR, and MERIT and GRVARD.

12, Several other personnel policy variables that were not
included in the analysis further indicate strong relationships
among personnel] policies. Such variables were excluded from the
identification of HRM systems below because other variables in
Table 1 provide much of the informatien of these persocnnel
policies., For example, FLEXJOB almost always implies formal job
analysis. FLEXJOB and a dummy for the presence of formal job_
analysis have a correlation of .218 that is significant -at the
.001-level. 63 of 83 observations with FLEXJOB conduct formal Jjob
analysis. MERIT almost always implies the existence of a perfor-
mance appraisal system. MERIT and a performance appraisal dummy
have a correlation of .345 that is significant at the .001-level.
142 of the 190 observations with MERIT=1 conduct formal perfor-
mance appralisals.

13. The data sources for the potential determinants of HRM
systems are: EMPTOT -- the personnel practice survey; AGE --
personnel practice survey questions on percentage distribution of
the business’' establishments in different age categories; R&D
expenditures and sales -- COMPUSTAT 11 data tape: MGRADE --
calculated from the May 1985 CPS data tape; K/L -- ratio of the
identifiable assets variable in COMPUSTAT 11 and EMPTOT; XUNION
-- ratio of total number of unionized employees from the person-
nel practice survey and EMPTOT; GRWRAT -- ratio of the 1984 and
1977 employment levels for the business's four-digit fndustry
from the NBER Census of Manufactures data tape of dindustry
characteristics described in note 2.

14. When the productivity equation is respecified to be trans-
logaritheic in the labor and capital inputs, OLS coefficients and
standard errors for the HRM dummy variables are very similar to
the estimates in Table 4, column {1), lines 7(a}-7(h). However,.
in the translog specification, the effects of the HRM systems do
not correspond simply to differences in the efficiency of the
labor input as developed in the Section 1 model. Similarly, the
inclusion of a dummy variable for noadurable manufacturing
businesses has virtually no effect on the magnitude or sig-
nificance of the estimated coefficients in either columns (1) or
{2) of Table 4.

15. This conclusion is reenforced by the wide range of estimates
obtained using the alternative methods to correct for selectivity
bias described in footnote 5. For example, in the "reduced form"
method, point estimates of the labor proeductivity effects of HRM
dummy varijiables relative to the omitted HRM system 9 are consis-
tently positive. The point estimates from the "conditional expec-
taticen correction” procedure fall between the Jlarge, but im-
precise, negative estimates from the IV method and the positive
point estimates from the "reduced form" method. Taken as a whole,
the three procedures generate an exceedingly wide range of es-
timates of the productivity effects of HRM systems. Clearly, the
direction of causation between HRM systems and labor productivity
in these data cannot be determined by these methods. All three
selectivity correction procedures were also implemented for the
translog specification of the production function described in
footnote 14 above. Parameter estimates for the HRM system varl-
ables in the translog specification were very similar for all
three procedures to the estimates obtained from the corresponding
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Cobb-Douglas labor productivity models.

16. In the same vein, Freeman and Medoff {1981) review studies
which estimate OLS and selectivity adjusted models of union wage
effects. They conclude that the results of selectivity adjusted
models vary widely and are very sensitive to model specifjication.
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Appendix

The construction of a typology of businesses' according to
their personnel policies is treated in Section II as a problem of
uncovering an unknown numbér of "clusters” of unknown shabes in
six-dimensional personnel policy space. Wong and Lane's k-th
nearest neighbor clustering procedure j1983}. unlike many other
procedures, successfully retrieves known clusters with many
different shapes in simulations. The k-th nearest neighbor
procedure used to identify clusters in Section I consists of five

steps.

1. Pick the parameter k -- the minimum number of observations
per cluster.

2. Calculate the k-th nearest neighbor denrsity, d,, for
each observation x, as 1/[k/(NV _(x,)]. where N is
the nuaber of sample observations and V, is the volume
of the sphere centered at x, that contalns at least k
observations. The denonina{or of the expression for dk
therefore is an estimate of the probability density at
point x. for the underlying probabilfity distribution that
generated the observations,

3. For any pair of observations. x, and x.,, observations
are ldentified as "neighbors” it the eaclidean distance
betwaen them, a* (xi,xj). is less than either d (x ) or
d (x

4. D1stgnces between observations, , are defined.
Por nonneighbors, it is infinxte *or nelghbors. D(xi.xj)=
{(N/2k}(V (x Y+V_ (x.))., so that the distance between
neigbors is inversély proportional to a pooled density
estimate at a point halfway between thenm.

5. Sneath's sinple-linkage clustering algorithm (1957) is
then applied to the distance matrix created in step 4.

in the course of the step 5 single-linkage clustering. high-
density or "modal" clusters are identified as those clusters with
densities exceeding a threshold density ft' where ft is an in-
creasing function of k. Por the 255 business-line observations

clustered in Section 1, the number of modal clusters as a func-
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tion of k are: 42 for k=3: 29 for k=4; 23 for k=5; 20 for k=6; 17
for k=7; 15 for k=8: 13 for k=9; 10 for k=10; 9 for ks11: 6 for
k=12; 5 for k=13 through 22:; 4 for k=23 and 24: and 3 for k>25.
Wong and Lane (1983) suggest that the problem of picking the
"actual” nuhber of clusters be decided by looking for a stable
number of modal clusters over long ranges of k. This will ensure
that the density of these modal clusters is much greater than the
next most dense cluster. For example, in the sample of 255 busi-
ness line observations, the sixth cluster identified when k=12
should be considerably less dense than are the five modal clus-
ters that are identified as k increases from 13 to 22, because
five modal clusters continue to be indentified as the threshold
cluster density ft continues to increase over long ranges of k.
The analysis in Section I focuses on a slightly larger
number of clusters (i.e., nine modal clusters for k=11) because
several of the "lower density clusters"” that are lost once k
increases to 12 were distinctive and could potentially charac-
terize businesses in distinct environments. These clusters in-
clude the 11 cbservation "union-like" system without seniority-
based promotion system (cluster #2 in Table 1) and the 11 obser-
vation system without formal personnel policies with vacancies
filled almost exclusively from external sources {(cluster 24 in
Table 1). Much larger numbers of clusters for lower values of Kk
proved intractable in the multimomial logit analyses to predict
determinants of personnel system clusters. Table 1 therefore
presents the average personnel policy characteristics of the
observations in the nine clusters obtained from the k-th nearest

neighbor procedure when k=11.



