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Organizational Citizenship
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Jerome Kueh Swee Hui
Universiti Malaysia Sarawak

Past literatures have found that subordinates were not passive, but rather
proactive participants who would try their best to change their work
environment. Literature on manager-employee attitudinal congruence has
generally found that attitude similarities between managers and employees
are linked positively to job-related outcomes. This research attempts to
analyze the relationship between leader-member exchange (LMX) and
Organizational Citizenship Behavior (OCB) among executives and
managers employed in the East Malaysian manufacturing organizations.
The manufacturing companies chosen in this study included both local and
multinational companies covering various sectors. In addition to the direct
effect of LMX on OCB, this study has also explored the moderating effect of
the supervisor's gender on the above relationship. The findings suggested
that LMX has significant impact on citizenship behavior performed by
subordinates but the gender of the supervisor did not appear to moderate the
relationships between LMX and OCB. Implications of the findings were
discussed further.
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Management behavior is an important area of study as it can provide assistance or
guidelines to management on the appropriate method of developing the most effective
workforce. The ability of supervisors to influence subordinates within organizations
has become a requisite competency and may be critical to job-related success for
managers. Lord and Brown (2001) revealed that leadership works best when there is a
match between the identity level of followers and the focus of leaders, as people of
similar behavior tend to be attracted to each other. Past research on manager-
employee attitudinal congruence has generally found that attitude similarities between
managers and employees are positively linked to job-related outcomes. Supervisor-
subordinate interactions and unequal power distributions are some pervasive features
of modern organizations. Understanding these effects, by and large, will offer insights
into employees' behaviors. The major concern of organizations today is to establish
effective leadership management, and the core element in developing effective
leadership management is the quality level of exchange relationship between superiors
and subordinates.

The leader-member exchange (LMX) and Organizational Citizenship Behavior
(OCB) have become the foundation of a new era of managing a diversified workforce
in the advent of a globalized world. It is believed that understanding the process paths
by which LMX relationships impact important performance behaviors, (for example,
OCB) are crucial to advancing leadership in the organization. Sarawak, a state located
in East Malaysia, has gone through rapid transformation from the primary sector, such
as agriculture and mining, to a highly skilled manufacturing sector in the 1990s. Thus,
understanding the relationship between supervisors and subordinates would serve as
a platform for supervisors to assist them in developing the OCB culture among their
subordinates through favorable LMX or social exchange relationships between
superiors and their subordinates.

The major objective of this particular research is to promote awareness among the
superiors with regards to the importance of understanding and practicing LMX as an
effective medium of interaction between superiors and subordinates as well as fostering
OCB among subordinates. The major concern of this research is to determine whether
the LMX theory and OCB are applicable in the manufacturing companies located in
Sarawak. This research attempts to answer the following questions:

* Does Leader-Member Exchange (LMX) affect Organizational Citizenship
Behavior (OCB) among employees?

* Does gender of the supervisors moderate the relationship between LMX and OCB?

Literature Review

Leader-Member Exchange (LMX)

LMX theory was first illustrated in the works of Dansereau, Graen, and Haga
(1975) 30 years ago, and has recently been gaining momentum. Many studies have
been conducted to investigate the role supervisors play in their relationship with
subordinates. Essentially, the supervisor, the subordinate, or both, will evaluate the
relationship according to the quality of the interaction, and these perceptions have a
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fundamental influence on individual outcomes. As mentioned by Murry,
Sivasubramaniam, and Jacques (2001), the positive exchanges are typically
reciprocated with positive outcomes from the subordinates. Each member of the dyad
has the other’s best interest at heart and this is reflected in more supportive behavior.

LMX describes the relationship between a leader and a subordinate and how they
influence each other in an organization and their interdependencies (Yukl, 1998;
Scandura, 1999). Early works in LMX have found two types of relationships between the
subordinate and supervisor, namely the in-group and the out-group. In-group refers to
linkages based on expanded and negotiated role responsibilities, which are not specified
in the employment contract; conversely out-group is based on the formal employment
contract. Subordinates in the in-group claimed to have more power as they receive more
information, are more influential and confident, and have personal concern from their
leaders as compared to the out-group subordinates (Liden, Wayne, & Sparrowe, 2000).
In-group members are willing to do extra tasks to which their leaders will reciprocate
(Graen & Scandura, 1987), but out-group members receive lesser attention and support
from their leaders and thus might see their supervisors as treating them unfairly.

Literature in the past has revealed that supervisors do differentiate between their
subordinates in terms of the exchange. It is an advantage to be in a high LMX as it is
associated with higher trust, greater warmth and support, and there is more frequent
interaction between the members of the dyad (Dansereau et al, 1975; Brower,
Schoorman, & Tan, 2000). Most current LMX research departs from previous LMX
research by looking into other analysis as long as the relationship remains the focus.
Recently, LMX has been related to behaviors such as organizational citizenship behaviors
(Settoon, Bennett, & Liden, 1996; Wayne, Liden, Graf, & Ferris, 1997; Deluga, 1998;
Hui, Law, & Chen, 1999), task performance (Howell & Hall-Merenda, 1999; Hui et al.,
1999; Settoon et al., 1996; Wayne et al., 1997), turnover intention (Ansari, Daisy, &
Aafaqi, 2000), organizational outcome (Omar, 2001), and influence tactics (Liew, 2003).

LMX literature has found that subordinates in high-quality exchange relationships
received more desirable assignments, more rewards, and had greater support from their
supervisors. This is congruent with social exchange theory, where individuals who are
engaged in high-quality relationships will behave in such a way that their exchange
partner will also get the benefits (Murphy, Wayne, Liden, & Erdogan, 2003).

Organizational Citizenship Behavior (OCB)

Organizational citizenship behavior, which is also known as extra-role behaviors,
is the act of performing beyond the stated job requirement. Subordinates impulsively
go beyond the employment contract and carry out non-obligatory tasks without
expecting explicit rewards and recognition (Organ, 1988). This implies that employees
who engage in citizenship behaviors are more likely to be favorably perceived by their
supervisors and work colleagues in their organization.

Bolino (1999) has pointed out that if the employees realized that they have limited
control on in-role performance, they would be more likely to rely upon extra-role
behaviors to enhance their image and distinguish themselves from others. In addition to
that, citizenship behaviors can be explained based on the psychological contract between
employees and organizations where the core element in the contract is reciprocity
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obligations between employees and organizations (Masterson & Stamper, 2003; Thomas,
Au, & Ravlin, 2003). Organizations have the obligation in terms of providing employees
benefits, such as career advancement, promotions, job security, training, and increased
salary. In return, the employees’ responsibility to the organization will include loyalty,
helping colleagues, willingness to work overtime, and accepting tasks that are beyond
normal job requirements. In summary, OCB is the extra-role behavior exhibited by the
employees, which goes beyond the formal job requirement without expecting recognition
in term of either explicit or implicit rewards from supervisors. The effect of OCB is more
likely to promote a positive social and working environment, while maintaining the
performance of a work unit relative to the core products of the organization.

Dimensionality of Organizational Citizenship Behavior

Motowidlo (2003) revealed that OCB can be viewed as a multidimensional latent
variable reflecting the ability and willingness to work with, and assist in decision
making in the organizations. However, Chien (2004) pointed out that past research
has not generated conclusive evidence of the dimensionality of OCB. Thus, the widely
acknowledged five categories that OCB contributes to organizational effectiveness
include altruism (helping), courtesy, conscientiousness, civic virtue, and
sportsmanship (Organ, 1988). These dimensions will be used in this study.

Smith, Organ, and Near (1983) define altruism as voluntary behaviors where an
employee provides assistance to an individual with a particular problem to complete
his or her task under unusual circumstances. Courtesy includes behaviors which focus
on the prevention of problems and the taking of necessary steps so as to lessen the
effects of the problem in the future. Organ (1988) defined sportsmanship as the
behaviors of warmly tolerating the irritations that are an unavoidable part of nearly
every organizational setting. According to Deluga (1998), civic virtue includes
subordinate participation in organization political life and supporting the
administrative function of the organization. Meanwhile, conscientiousness is
considered as one of the personalities of the “Big Five Dimensions of Personality,”
which is used to indicate that a particular individual is organized, accountable, and
hardworking. Studies have also revealed that conscientiousness can be related to
organizational politics among employees (McCrae & Costa, 1987).

The Impact of Organizational Citizenship Behaviors on Organizational Effectiveness

Prior studies have shown that OCB has significant impact on the organizations'
output. In research conducted by Podsakoff, Ahearne, and Mackenzie (1997), they
found that there is a positive correlation between OCB and an organization’s outcomes.
This is due to the OCB being able to foster the effectiveness of organizations in terms
of achieving a higher level of work group performance from the perspective of quantity
and quality of work. According to Aquino and Bommer (2003), OCB can enhance the
social attractiveness in a work unit. As OCB is normally labeled as positive behaviors,
those who exhibit OCB may become more socially attractive which makes them more
likely to be appreciated as friends or partners. Consequently, this may create a favorable
working environment in a work unit.
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Gender

Lizzio, Wilson, Gilchrist, and Gallois (2003) revealed that male managers would
sanction themselves to use formal authority to deal with issues as compared to female
managers, who are more likely to adopt more interpersonally complex and facilitative
modes of intervention. Karakwosky, McBey, and Miller (2004) found that men in male-
dominated groups exhibited higher levels of power displays as compared to women in
female-dominated groups.

According to Wayne, Liden, and Sparrowe (1994), there are two approaches to
gender effects on LMX; one is known as the similarity-attraction approach revealed by
Byrne (1971). The approach conceptualized that similarity between leader and member
may lead to increased liking and thus influence their exchange relationship. Meanwhile,
the other approach which is known as the situational approach is related to proving that
situational variables such as formal authority, experience and influence may affect the
gender effect in developing the exchange relationship between leader and member.

According to Xin and Pelled (2003), role conflict may arise from task conflict and
emotional conflict that may leave a significant impact on the social exchange between
superiors and subordinates. Therefore, the outcome of their study indicated that
female leaders with female members develop a favorable relationship in terms of high
ratings and liking by leaders and have a very low level of role conflict and ambiguity.

LMX and OCB

Social exchange theory complements the foundation of LMX as the theory
emphasizes the purpose that leaders and members attempt to develop and to maintain
the exchange relationship (Graen & Scandura, 1987; Graen & Uhl-Bien, 1995;
Sparrowe & Liden, 1997). Graen and Scandura (1987) concluded that leaders. and
members must provide something, which is perceived to be valuable by each party, and
that the exchange must be balanced. In addition, employees not only require tangible
materials but would also need social support in terms of psychological and emotional
support. Further studies also supported that the exchange between leaders and
members covers a range of specific resources such as information to emotional
support. High quality LMX comes from the perception of the value of material being
exchanged between leaders and members (Graen & Uhl-Bien, 1995).

Prior studies have revealed that LMX is influenced by the five main factors, which
in turn become the determinant of the quality of the exchange relationship between
leaders and members. As a result, the five dimensions may affect the quality of LMX
in a work unit and thus influence the level of OCB exhibited by the employees. If the
employees perceived the quality of LMX as high, this may encourage them to perform
citizenship behaviors for the work unit and organizations. Scandura and Graen (1984)
revealed that the cycle of citizenship behavior for reciprocal accomplishment of goals
helps further strengthen the quality of the LMX. This is supported by other
researchers, where they suggested that in-group members or a work unit that has a
high quality LMX may receive various types of rewards that are formal and informal
(Settoon et al., 1996). Members would perform extra-roles by providing citizenship
behavior to the supervisors, who in exchange provide more mutual support and
greater opportunities to the members.
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Correspondingly, according to Deluga (1998), as a subordinate who performs OCB
will not be formally rewarded, he or she may be informally rewarded in terms of
supplementary resources and support from the leader. Consequently, the subordinate
will be motivated to continue to maintain the favorable relationship. Despite that,
Aquino and Bommer (2003) noted that the person who received some benefits from
others may indirectly have the tendency to return or feel obligated to return the favor
and this interaction is known as positive reciprocity. This kind of interaction can also
be applied in the context of relationship between LMX and OCB. This is because when
the leader trusts a particular subordinate and provides certain advantages to him or her
in terms of greater authority, more support and so forth, consequently the subordinate
may develop a feeling that he or she wishes to pay the favor back to the leader. This
can be done by performing behaviors that are beyond the formal employment contract,
which is known as citizenship behaviors.

Taken together, LMX has significant influence on the level of OCB among
employees as a high quality of LMX may motivate employees to exhibit extra-role
behaviors without any formal rewards from the organization. The theoretical
framework is listed in Appendix 1.

Research Methodology

The respondents of this study are executives employed in manufacturing companies
located in Sarawak, Malaysia. Sarawak was selected to be the site for data collection
because it has gradually become a major destination for foreign investment, particularly
in the manufacturing sector, due to the recent establishment of Sama Jaya Free
Industrial Zone (SJFIZ). A total of 10 manufacturing companies have been identified
for this study: The questionnaires have been classified into two sections where the first
section is to determine the social exchange relationship between superiors. and
subordinates in a work unit. Meanwhile the other section of the questionnaires is to
identify the level of OCB performed by subordinates in a work unit.

The questionnaire used in this study consists of three parts. Section 1 required the
respondents to rate a total of 20 items on the five dimensions of OCB namely, altruism
(helping), courtesy, conscientiousness, civic virtue, and sportsmanship. Section 2
contains 12 items which require the respondents to assess their relationships with
their supervisors; and finally Section 3 contains 12 items regarding the demographics
of the respondents such as gender, gender of respondents’ leaders, races, age,
educational background, working experiences, monthly gross salary, nationality, type
of company, and years of working together with leaders.

The relationship between superiors and subordinates was measured based on the
questionnaires LMX-MDM developed by Liden and Maslyn (1998). This questionnaire
has twelve items, which can be categorized into four dimensions so as to provide a
multidimensional approach. From the perspective of OCB, there will be 20 questions
used to determine the level of citizenship behaviors among subordinates based on five
main dimensions. A Likert-like scale was used to measure both LMX and OCB
elements, which ranks from 1 (Strongly Disagree) to 7 (Strongly Agree).

The total number of questionnaires disseminated was 130 sets to the
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manufacturing companies located in Sarawak, with employee numbers of more than
150 persons. 113 set of questionnaires or 86.9% were collected while 17 sets of
questionnaires were not collected. From the 113 sets of questionnaires, 10 sets were
incomplete, and another 9 sets were answered by non-Malaysians. As a result, the total
number of questionnaires that was usable for this research was 94 sets, constituting a

return rate of 72.3%.

Table 1 shows the demographic profile of the respondents.

Findings

Table 1: Demographic Characteristic of Respondents

Demographics Frequency | Percentage
Subordinates’ Gender Male 58 62
Female 36 38
Superiors’ Gender Male 65 69
Female 29 31
Period of Working Less than 1 year 5 53
with Superior 1-2 years 46 48.9
3-4 years 33 35.1
More than 5 years 10 10.7
Race Chinese 57 60.6
Malay 18 19.1
Others 19 203
Age (years) 16-20 1 1
21-25 26 27.7
26-30 35 37.2
31-40 29 309
41-50 3 3.2
Education Background | High School 31 33
Diploma 37 39.4
Degree 25 26.6
Others 1 1
Work Experience 1-5 years 61 64.9
6-10 years 24 255
More than 10 years 9 9.6
Monthly Gross Salary Less than RM1,500 31 33
RM1,500-RM3,000 52 55.4
RM3,001 - RM4,500 10 10.6
RM4,501 - RM6,000 1 1
Nationality Malaysian 94 100
Company Status Locally Owned Company 78 83
US Based Company 11 11.7
Others 5 53
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The Cronbach’s alpha coefficients for LMX were .72 to .91, and for OCB were from
.58 to .80. Sportsmanship had only two items, which probably accounted for its low
Cronbach’s alpha coefficient. Generally, the values indicated good internal consistency
estimates of reliability of the grouped items for both factors. The findings of the
reliability analysis are summarized in Table 2.

Table 2: Results of Reliability Analysis

Variables No. of Items Cronbach’s alpha

LMX

Affect 3 .90

Loyalty 3 .78

Contribution 3 72

Respect 3 91
OCB

Altruism 4 .80

Conscientiousness 6 .64

Sportsmanship 2 .58

Civic Virtue 4 .80

Courtesy 4 .76

Table 3 illustrates the intercorrelations among the subscales obtained using the
Pearson correlation to determine whether the subscales were independent measures of
the same concept. Generally, intercorrelations among the four factors for LMX
registered values ranging from .51 to .67 (p< .01), whereas, the intercorrelations for
the subscales of OCB ranged from .39 10 .59 (p < .01.) On the whole, the results have
demonstrated acceptable levels of correlation.

Table 3: Intercorrelations of the study variables

Variable 1 2 3 4 5 ] 7 8 9 |10
1. Gender 1.00

2. Affect .07 |11.00

3. Loyalty .05 |.61**|1.00

4. Contribution .06 [.64**[.52**1.00

5. Respect 09 |.63* 1.51**.67**|1.00

6. Altruism -01 |.38%*].28**[.56**|.39**[1.00

7. Conscientiousness|-.07 |[.32**.22* |.40**|.33**[.50**{1.00

8. Sportsmanship -25%.14 |.25* [.31**|.09 |.43**|.52**| 1.00

9. Civic Virtue -.24% | 34%*| 37%*| 49%* [ 44**| 38**|.50**| .49**|1.00

10. Courtesy =10 |15 |17 1.30%*%|.20% |.44**|.48** | 48**} 43**11.00

Note. N = 94, **p<.01, *p<.05.
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The factor analysis gave rise to a factor structure with 2 interpretable factors with
eigen values exceeding 1.0. The Kaiser-Meyer-Olkin measures of sampling adequacy
stood at .86 and the diagonal entries of the anti-image correlation matrix were above
.50. The Barlett’s test has indicated significance of overall correlations within the
correlation matrix with a value of 831.08. The two factors explained 53.24 and 11.39
percent respectively of the variance with Cronbach’s alpha of .90 and .87 respectively.
The factor loadings are exhibited in Table 4 where they ranged from .64 to .86.

Respect and contribution merged as one factor to denote the feelings of respect and
willingness to contribute that a member holds for a leader. On the other hand, loyalty
and affect were grouped under the factor that indicated that the level of respect a
member has for a leader was determined by the level of affect that the members felt for

their leaders.

Table 4: LMX: Rotated Factors, Item Loadings, Reliabilities, Means and Standard Deviations

Factors

1 11
Factor |: Contribution Respect
Respect 2 .86 .18
Respect 1 81 33
Respect 3 .80 35
Contribution 2 .18 .14
Contribution 3 .70 33
Factor 11: Affect Loyalty
Loyalty 1 .04 .83
Loyalty 3 .28 74
Alffect 2 48 70
Loyalty 2 17 .67
Affect 3 46 .65
Affect 1 49 .64
Eigenvalue 6.39 1.36
Variance (%) (Total: 49.89%) 53.24 11.39
Kaiser-Meyer-Olkin MSA .86
Bartlett’s test of sphericity 831.08
Reliability (Cronbach’s alpha) .90 I .87

Note: N = 94; **p <.01; ltems are grouped for presentation purpose: Underlined loadings indicate the

inclusion of those items in the factor.
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The 20 items were subject to a varimax rotated principal components analysis and
were subsequently reduced to 12 itemns that comprised four interpretable factors with
eigenvalues greater than 1.00. In total, the four factors explained a total of 59.64% of
the variance. A summary of the results of the analysis is presented in Table 5.

A 3-step hierarchical multiple regression analysis was carried out to test the
hypotheses that comprised the direct and moderating effects of LMX, gender, and
OCB. Tables 4, 5, 6, and 7 present the results of the analysis.

Table 5: OCB: Rotated Factors, Item Loadings, Reliabilities, Means and Standard Deviations

Factors

1 11 111 v
Factor I: Civic Virtue
Civic Virtue 2 16 01 17 .23
Civic Virtue 1 16 .02 -03 .14
Civic Virtue 4 .68 .05 24 .10
Factor 11: Attruism
Altruism 2 .01 .84 21 14
Altruism 1 =03 .82 17 01
Altruism 3 42 .70 13 07
Factor 1I; Courtesy
Courtesy 2 .03 .09 .84 .16
Courtesy 1 .16 23 I3 .07
Courtesy 4 22 .04 Jd1 32
Courtesy 3 44 .36 49 .06
Factor IV: Conscientiousness
Conscientiousness 6 -02 -36 .01 .67
Conscientiousness 5 .28 22 11 .66
Eigenvalue 6.80 2.01 1.64 1.46
Variance (%) (Total: 59.64%) 32.05 10.08 8.21 7.30
Kaiser-Meyer-Olkin MSA .82
Bartlett’s test of sphericity 976.34
Reliability (Cronbach’s alpha) 75 .85 .76 42

Note: N = 94; **p <.01; Items are grouped for presentation purpose: Underlined loadings indicate the
inclusion of those items in the factor.
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Table 4: Hierarchical Regression Results Using Leaders’ Gender as a Moderator
in the Relationship between LMX and Altruism

Std Beta Std Beta Std Beta
Step 1 Step 2 Step 3

Independent Variable

Model Variables
Contribution Respect 35%% 35%* 22
Affect Loyalty 13 13 .54

Moderating Variable
Gender .01 .64

Interaction Terms
Contribution Respect*Gender 25
Affect Loyalty*Gender -97

R? .20 . 21

Adj R2 19 . 18

RZ Change .20 . .01

F Value 12.75**

**p< 01, *p<.05

Altruism is one of the five dimensions investigated in OCB. Step 1 was found to
be significant (p<.01). Hence, the direct effects of the predictors significantly
explained 20% of the variability in altruism. Only one dimension in LMX, namely
contribution respect, was found to be significantly related to altruism. The incremental
variance of 1% in step 3 was not significant. This indicated that the interaction effects
of LMX and gender of the supervisors did not add any significant contribution in
explaining the variation in altruism.

Table 5: Hierarchical Regression Results Using Leaders’ Gender as a Moderator in the
Relationship between LMX and Conscientiousness

Independent Variable

Std Beta
Step 1

Std Beta
Step 2

Std Beta
Step 3

Model Variables

Contribution Respect
Affect Loyalty

-.12
.02

-.13
.03

-.08
21

Moderating Variable
Gender

-.14

34

Interaction Terms

Contribution Respect*Gender
Affect Loyalty*Gender

13
42

R2

Adj R2

R2 Change
F Value

.04
-.01
.01
.26

**p<.01, *p<.05
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Tables 5 and 6 tabulated the regression results between LMX and two dimensions of
OCB. In analyzing the conscientiousness and courtesy dimensions of OCB, the main
effect of the predictors was not significant. No interaction terms were statistically
significant. These results conclusively suggest that supervisors’ gender did not
moderate the relationships between the predictor variables and two dimensions of OCB.

Table 6: Hierarchical Regression Results using Leaders’ Gender as a Moderator in the
Relationship between LMX and Courtesy

Independent Variable Std Beta Std Beta Std Beta
Step 1 Step 2 Step 3

Model Variables

Contribution Respect 21 21 .04

Affect Loyalty .04 .05 .38
Moderating Variable

Gender -.11 .30
Interaction Terms

Contribution Respect*Gender 34

Affect Loyalty*Gender -.80
R2 .06 .07 .08
Adj R2 04 04 03
R2 Change .06 .01 01
F Value 2.96* 1.24 44

**pe 01, *p<.05

Table 7: Hierarchical Regression Results using Leaders’ Gender as a Moderator in the
Relationship between LMX and Civic Virtue

Independent Variable Std Beta Std Beta Std Beta
Step 1 Step 2 Step 3

Model Variables

Contribution Respect A42%* A2F* .55

Affect Loyalty .06 07 -.01
Moderating Variable

Gender 23%* -17
Interaction Terms

Contribution Respect*Gender -.27

Affect Loyalty*Gender =21
R? 21 27 27
Adj R? 19 .25 23
R2 Change 21 .06 .00
F Value 13.65%* 7.10%* .07

**p<.01, *p<.05
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The ANOVA table revealed that the model as a whole was not significant. However,
step 1 and step 2 were found to be significant with F=13.65, p<.01 and F=7.10, p<.01
respectively. Hence the direct effects of the predictors, especially the combination of
contribution respect dimensions of LMX and the supervisors’ gender, were the
significant contributors to civic virtue. This indicated that supervisors’ gender was
directly predicting the civic virtue aspect of OCB and did not moderate the
relationship between LMX and civic virtue.

Discussion

LMX and OCB are two essential components related to establishing favorable
relationships between superiors and subordinates, and therefore motivate
subordinates to perform extra-role behaviors. This research study has answered the
call to clarify the nature of the relationship between LMX and OCB. We offer strong
support to date for a central premise of OCB theory that LMX is partially an expression
of subordinate gratitude and reciprocity for positive work-related behaviors
originating from a high-quality relationship with one’s supervisors. A number of
researchers have revealed that there are significant relationship developments between
LMX and OCB in a work unit where high quality of LMX would lead to positive
behaviors or OCB being exhibited by subordinates.

In this particular study, the outcomes of the analysis indicated that LMX has a
significant relationship with OCB in a work unit based on the data sample covering
manufacturing companies in Sarawak. This was also supported by other researchers
such as Deluga (1994) as well as Hui et al. (1999), where they found that LMX and
OCB have a positive relationship in a work unit. The results also revealed that
perceptions of equitable treatment by supervisors would gain respect from
subordinates and subsequently would drive subordinates’ decision to contribute and
demonstrate higher levels of OCB.

As hypothesized, contribution respect has a direct relationship with two
dimensions of OCB. This finding seems logical and further supported by Norris-Watt
and Levy (2004) where the subordinates are more likely to treat the supervisors with
more altruistic behaviors if the supervisors provide them with a more positive
feedback environment. It seems reasonable that an employee’s attachment to the
supervisor resulting from continuing reciprocal exchanges and respect over time will
enhance the altruism and civic virtue aspects of OCB, as the supervisor is perceived by
the employee as the key organizational agent of the organization. However, only two
dimensions of LMX, namely respect and contribution factors, were found to have
consistent and statistically significant relationships with civic virtue and altruism
aspects of OCB. The rationale could be due to the fact that contribution is measured
on the effort and investment contributed either explicitly or implicitly to the work unit
(Dienesch & Liden, 1986). Thus, contribution is the most important factor that will
lead to higher performance of OCB. Findley, Giles, and Mossholder’s (2000) findings
explained that direct interactions with supervisors, where supervisors observed and
listened to their employees, would increase the respect of the subordinates towards
their supervisors and further lead to an increase in OCBs by subordinates.
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In contrast, affect and loyalty factors of LMX seem not to be affecting any
dimension of OCB, leading to a weaker relation between the LMX and OCB. These
findings could be due to the fact that Malaysian society is a collectivist, relationship-
oriented, and hierarchical society (Abdullah, 1992; Ansari, Ahmad, & Aafaqi, 2004).
As noted by Abdullah (1996), in the Malaysian context, an organization or a corporate
entity not only strives to achieve higher profit and achieve a specific task, but also to
demonstrate a sense of social responsibility for the advancement of the community.
" Comparatively, Western mangers were found to be more direct and task oriented
(Yukl, Fu & McDonald, 2003).

Furthermore, this result is also congruent with the findings of Deluga (1994), as
well as Settoon et al. (1996), where the significant relationship between LMX and OCB
in this study is due to the high quality of social exchange developed between superiors
and subordinates that has motivated the subordinates to perform citizenship behaviors
in their respective workplaces.

This study has shown that these are strong positive correlation values for LMX
determinants such as professional respect and contribution. This indicated that a high
quality of social exchange is established between superiors and subordinates. This
denotes that high quality of LMX between superiors and subordinates would induce
the subordinates to attain a high level of OCB and vice versa. Therefore, this finding
was also supported by other research such as Hui et al. (1999), where subordinates
with a high degree of LMX, otherwise known as the in-group, will perform with a
higher degree of OCB. The main reason could be due to the fact that the interaction
presented between superiors and subordinates is a reciprocal relationship and thus
relies very much on the degree of exchange in term of access to information, support,
time, and greater authority (Scandura & Graen, 1984; Deluga, 1998).

Consequently, the favorable exchange relationship will bring about the citizenship
behaviors from subordinates. The act of performing extra-role behaviors by
subordinates is influenced by the fact that when subordinates receive or accept favours
from their superiors, (e.g. greater autonomy or minimum supervision), this will cause
the subordinates to feel obliged to restore the good deed of their superiors by
performing OCB. This is further supported by Aquino and Bommer (2003), where this
relationship is known as positive reciprocity.

Conclusions

Our results suggest that how subordinates in Malaysia perceived the quality of
relationship with their leader influences their contributions to OCB. Based on these
results, it may be concluded that the predictors were directly predictive of OCB,
particularly the contribution and respect dimension of LMX. The moderating effects
of gender on the interaction terms of other predictors were only partially significant
for OCB, indicating that gender did not affect most of the relationships between LMX
and OCB. This is mainly because subordinates who performed citizenship behaviors
in the workplace did so because of the high quality of social exchange, which existed
between superiors and subordinates. In a leadership study by Ronk (1993), no
difference was detected between male and female leadership styles based on
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personality traits and their leadership quality (Campbell, Bommer, & Yeo, 1993).

As noted by Randall, Cropanzano, Bormann, and Birjulin (1999), owing to the
support received from the supervisors, the subordinates performance could be
enhanced because support appears to engender more positive work attitudes. Our
results were also supported by prior studies which revealed that LMX has a significant
relationship with OCB, which indirectly contributed to the organizations’ outcomes
(e.g., Dansereau et al., 1975; Liden & Graen, 1980; Vecchio & Gobdel, 1984; Deluga,
1998; Settoon et al., 1996). Our research has also extended these findings in showing
that OCB is likely to be enhanced by improving employee attitudes via enhanced
contribution respect of LMX quality.

Limitations and Implications

The design of this study is not without limitations. The major limitations of this
study revolve around sampling issues such as the small sample size reported here,
which may have affected the current results. However, the small sample size, coupled
with the significant results reported does suggest that the current findings can be
reliable.  Secondly, the study has relied primarily on samples drawn from the
manufacturing sector, thus the findings cannot be generalized to other sectors. It
could be conceivable that issues related to organizational climate might have affected
some of the relations studied. Thirdly, this study was not longitudinal; cross-sectional
studies only provide a static perspective on the relationship between LMX and OCB.

Lastly, this study underscores the need to uncover the similarity and dissimilarity
of gender between supervisors and subordinates. The finding of Duchon, Green, and
Taber (1986) suggested that gender similarity between superiors and subordinates
would lead to high quality social exchange being established between superiors and
subordinates. Correspondingly, this is further supported by Tsui and O'Reilly (1989),
where gender similarity between superiors and subordinates would enhance the level
of interpersonal liking and reduce the role of conflict and ambiguity between superiors
and subordinates, thus contributing to high quality of LMX.

One obvious implication of the present study is that supervisors should be aware
of the importance of developing supervisory coaching skills. If supervisors realize that
their interactions with subordinates affect the subordinates’ work behaviors, they can
further improve their downward interaction to elicit more desired subordinate
behaviors. As noted by Norris-Watts and Levy (2004), positive perception is likely to
increase employees’ affective commitment and OCBs, thus serving to increase overall
organizational performance.

This study has contributed to the importance of OCB theory, yet future endeavors
should be dedicated to comparing these findings with similar predictors and criterion
in other sectors. All in all, this study suggests that LMX and OCB should be taken
more seriously by managers in the manufacturing sector on account of its influential
and important role in inspiring employees. Also it should be used as a means to
increase one’s career satisfaction or multiple aspects of organizational performance.




20 Journal of Business and Management - Vol. 12, No. 1, 2006

References

Abdullah, A. (1992). Influence of ethnic values at the Malaysian workforce. In A.
Abdullah (Ed.), Understanding the Malaysian workforce: Guidelines for managers
(pp- 1-17). Kuala Lumpur: Malaysian Institute of Management.

Abdullah, A. (1996). Going global: Cultural dimensions in Malaysia. Kuala Lumpur:
Malaysian Institute of Management.

Aquino, K., & Bommer, W. H. (2003). Preferential mistreatment: How victim status
moderates the relationship between organizational citizenship behavior and
workplace victimization. Organizational Science, 14.4, 374-385.

Ansari, M. A., Ahmand, Z.A., & Aafaqi, R. (2004). Organizational leadership in the
Malaysian context. In D. Tjosvold & Leung (Eds.), Leading in high growth Asia:
Managing relationship for teamwork and change (pp. 109-138). Singapore: World
Scientific Publishing.

Ansari, M. A., Daisy, K. M. H., & Aafaqi, R. (2000). Fairness of human resource
management practices, leader-member exchange, and intention to quit. Journal of
International Business and Entrepreneurship, 8, 1-19.

Bolino, M.C. (1999). Citizenship and impression management: Good soldiers or good
actors? Academy of Management Review, 24, 82-98.

Brower, H. H., Schoorman, F D., & Tan, H. H. (2000). A model of relational
leadership: The integration of trust and leader-member exchange. The Leadership
Quarterly, 11, 227-250.

Byrne, D. (1971). The attraction paradigm. New York: Academic Press.

Campbell, D. J., & Bommer, W, & Yeo, E. (1993). Perception of appropriate
leadership style: Participation versus consultation across two cultures. Asia Pacific
Journal of Management, 10, 1, 1-19.

Chien, M. H. (2004). An investigation of the relationship of organizational structure,
employees’ personality and organizational citizenship behaviors. Journal of
American Academy of Business, 5, 428-431.

Dansereau, E, Graen, G., & Haga, W. (1975). A vertical dyad approach to leadership
within formal organizations. Organization Behavior and Human Performance, 13,
46-78.

Deluga, R. J© (1994). Supervisor trust building, leader-member exchange and
organizational citizenship behavior. Journal of Occupational and Organizational
Psychology, 67, 4, 315-326.

Findley, H. M., Giles, W.E, & Mossholder, K. W. (2000). Performance appraisal
process and system facets: Relationships with contextual performance. Journal of
Applied Psychology, 85, 634-640.

Graen, G. B., & Uhl-Bien, M. (1995). Development of leader-member exchange (LMX)
theory of leadership over 25 years: Applying a multi-level multi-domain
perspective. Leadership Quarterly, 6, 219-247.

Graen, G. B, & Scandura, T. A. (1987). Toward a psychology of dyadic organizing.
Research in Organizational Behavior; 9, 175-208.




Lo, Ramayah and Kueh 2

Howell, J. M., & Hall-Merenda, K. E. (1999). The ties that bind: The impact of leader-
member exchange, transformational and transactional leadership, and distance on
predicting follower performance. journal of Applied Psychology, 84, 680-694.

Hui, C., Law, K. S., & Chen, Z. X. (1999). A structural equation model of the effects
of negative affectivity, leader-member exchange, and perceived job mobility on in-
role and extra role performance: A Chinese case. Organizational Behavior and
Human Decision Processes, 77, 3-21.

Karakowsky, L., McBey, K., & Miller, D. L. (2004). Gender, perceived competence,
and power displays. Examining verbal interruptions in a group context. Small
Group Research, 35.4, 407-439.

Liden, R. C., & Maslyn, J. M. (1998). Multidimensionality of leader-member
exchange: An empirical assessment through scale development. Journal of
Management, 2.1, 43-72.

Liden, R. C., Wayne S. J., & Sparrowe, R. T. (2000). An examination of the mediating
role of psychological empowerment on the relations between the job, interpersonal
relationships, and work outcomes. Journal of Applied Psychology, 85, 407-416.

Liew, L. L. (2003). Downward influence tactics: the impact of leader-member
exchange, affectivity, and gender. Unpublished DBA thesis. Penang: University
Science Malaysia.

Lizzio, A., Wilson, K. A., Gilchrist, J., & Gallois, C. (2003). The role of gender in the
construction and evaluation of feedback effectiveness. Management Communication
Quarterly, 16.3, 341-379.

Lord, R. G., & Brown, D. J. (2001). Leadership, values, and subordinate self-concepts.
The Leadership Quarterly, 12, 133-152.

Masterson, S. S. & Stamper, C. L. (2003). Perceived organizational membership: An
aggregate framework representing the employee-organization relationship. Journal
of Organizational Behavior, 24, 473-490.

McCrae, R. R., & Costa, P T. Jr. (1987). Validation of the five-factor model of
personality across instruments and observers. Journal of Personality and Social
Psychology, 52, 81-90.

Motowidlo, S.M. (2003). Job performance. In W.C. Borman, D.R. Tlgen, & R. Klimoski,
(Eds.), Comprehensive Handbook of Psychology, 12: Industrial and Organizational
Psychology. New York: Wiley.

Murphy, S. M., Wayne S. J., Liden, R. C., & Erdogan, B. (2003). Understanding
social loafing: The role of justice perceptions and exchange relationships. Human
Relations, 56.1, 61-84.

Murry, D. W,, Sivasubramaniam, N., & Jacques, P. H. (2001). Supervisory support,
social exchange relationship, and sexual harassment consequences. A test of
competing models. The Leadership Quarterly, 12, 1-29.

Norris-Watt, C., & Levy, P E. (2004). The mediating role of affective commitment in
the relation of the feedback environment to work outcomes. Journal of Vocational
Behavior, 65.3, 351-365.

Organ, D. W. (1988). Organizational Citizenship Behavior: The Good Soldier Syndrome.
Lexington, MA: Lexington Books.




22 Journal of Business and Management - Vol. 12, No. 1, 2006

Omar, E (2001). Downward influence tactics, leader-member exchange, and
organizational outcomes. Unpublished MBA thesis. Penang: University Science
Malaysia.

Podsakoff, P. M., Ahearne, M., & MacKenzie, S. B. (1997). Organizational citizenship
behavior and the quantity of work group performance. journal of Applied
Psychology, 82, 262-270.

Randall, M. L., Cropanzano, R., Bormann, C. A., & Birjulin, A. (1999). Organizational
politics and organizational support as predictors of work attitudes, job
performance, and organizational citizenship behavior. Journal of Organizational
Behavior, 20, 159-174.

Ronk, L. A. (1993). Gender gaps within management. Nursing Management, 65-67.

Scandura, T. A. (1999). Rethinking leader-member exchange: An organizational
justice perspective. Leadership Quarterly, 10.1, 25-40.

Scandura, T. A., & Graen, G. B. (1984). Moderating effects of initial leader-member
exchange status on the effects of a leadership intervention. Journal of Applied
Psychology, 69, 428-436.

Settoon, R. P, Bennett, N., & Liden, R. C. (1996). Social exchange in organizations:
Perceived organizational support, leader-member exchange, and employee
reciprocity. Journal of Applied Psychology, 81, 219-217.

Smith, C. A., Organ, D. W,, & Near, J. P. (1983). Organizational citizenship behavior:
Its nature and antecedents. Journal of Applied Psychology, 68, 653-663.

Thomas, D. C., Au, K., & Ravlin, E. C. (2003). Cultural variation and the
psychological contract. Journal of Organization Behavior, 24, 451-471.

Tsui, A. S., & O'Reilly, C. A. (1989). Beyond simple demographic effects: The
importance of relational demography in supervisor-subordinate dyads. Academy of
Management Journal, 32, 402-423.

Vecchio, R. P, & Gobdel, B.C. (1984). The vertical dyad linkage model of leadership:
Problems and prospects. Organizational Behavior and Human Performance, 34, 5-20.

Wayne, S. J., Liden, R. C., Graf, 1. K., & Ferris, G. R. (1997). The role of upward
influence tactics in human resource decisions. Personnel Psychology 50, 979-1006.

Wayne, S. ]., Liden, R.C., & Sparrowe, R. T. (1994). Developing leader-member
exchanges: The influence of gender and ingratiation. American Behavioral Scientist,
37,5, 697-714.

Xin, K. R. & Pelled, L. H. (2003). Supervisor-subordinate conflict and perceptions
of leadership behavior: A field study. The Leadership Quarterly, 14, 25-40.

Yukl, G. A. (1998). Leadership in Organizations (4th ed.). Englewood Cliffs, NJ:
Prentice-Hall.

Yukl, G., Fu, P. P, & McDonald, R. (2003). Cross-cultural differences in perceived
effectiveness of influence tactics for initiating or resisting change. Applied
Psychology: An International Review, 52, 1, 68-82.




Lo, Ramayah and Kueh

Appendix 1

The Linkage between Independent Variables and Dependent Variable
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BEHAVIOR

Altruism
Conscientiousness
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Civic Virtue
Sportsmanship
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Source: Adapted from Liden and Maslyn (1998) and Organ (1988).
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Portfolios Theories and the
Management of Customized
Domestic Equity Funds: Pedagogy

Thomas A. Rhee
California State University, Long Beach

Such inputs as securities expected return and variance-covariance matrix in
constructing protfolios are forward looking quantities, which determine ex
ante Efficient Portfolio Frontier. Many hedge funds and separate equity
accounts managers use unique pricing models of their own. They in turn
decide on the value of these inputs, which in the end influences the portfolios
performance. This paper offers pedagogy as to how portfolios can be
customized in varied investment environments and under differing clients’
requirements. It uses some of the most popular interest rate and other
equilibrium asset pricing models.

Today, many customer investment accounts are managed separately on an
individual basis dedicated to the customer's specific need. The securities industry now
derives fee incomes from managing individually tailored portfolios rather than from
charging trade commissions. Many different forms of hedge funds have also emerged
particularly targeting high net worth individuals. The industry also introduced what
is known as wrap accounts, which are externally managed investment accounts, and
advice based planning platforms, where customers are directed either to a particular
mutual fund or to a fund of funds called the umbrella fund. What is common in these
developments is that investors seem to prefer their own customized portfolios, which
are managed privately, hopefully on an exclusive basis. Several factors may contribute
to this phenomenon.

The first and foremost important reason is that any well performing public fund
only draws more buyers and eventually the returns will suffer in the long run. On the
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contrary, private funds that perform well are not subjected to that market abuse.
Neither hedge funds nor separate account portfolios are publicly traded.
Therefore,investors find it attractive to have their portfolios customized and managed
by professionals. In their minds, separately managed accounts offer a viable
alternative to the conventional wisdom that investors need to reconfigure their mix
between an index fund and the risk-free asset constantly, as the market condition
changes. And it can be quite expensive. Separately managed accounts or hedge funds
charge fees based only on the size of the asset, and not on the trading frequency. Most
of the time there are no uncertainties about the account’s transaction cost over the
contract's duration. As a matter of fact, fees charged to separate accounts or even to
the majority of hedge funds are no higher than the management fees embedded in any
publicly traded index fund and the cost of frequently rebalancing the portfolio of an
index fund and the risk-free asset.

Principles involved in managing separate accounts so as to meet the individual's
risk-return requirement or even to meet the “absolute” return objectives by any hedge
fund cannot be different from those followed in forming any optimal portfolios. In
this paper some of these principles will be reviewed. Consequently, it is not claimed
that the technology presented in this paper is new, but a pedagogy of forming various
custom tailored portfolios by putting together some popular models of interest rates
and equilibrium asset prices is offered. A high level discussion on developing a
portfolio management system is also presented.

Why Individually Tailored Portfolios?

Capital market theory in modern finance proposes that investors can reach an
optimal portfolio position based on their risk preference by mixing the market
portfolio with the risk-free asset. Since no one really knows what the market portfolio
is, people are advised to buy an index fund, which is hoped to replicate the market
portfolio. At the same time, some mutual funds may carbon copy the risk return
profile of a portfolio with a particular mix between the market portfolio and the risk-
free asset. This may explain why there is a variety of mutual funds alongside every
index fund. The problem is that one size may not fit every need. This necessitates the
existence of the separate account and hedge fund businesses. There are other reasons
why individually tailored portfolios make sense to investors besides competitive
advisory fees equivalent to the mutual fund’s management charges and sales loads.

In chemistry, there is only one way to produce water, that is, by combining two
atoms of hydrogen and one atom of oxygen. There are only two types of atoms used
and the technology, or the proportion between the two atoms, is well known. In
finance, there is almost an infinite number of ways in which to achieve an identical
goal. For example, one can achieve an investor’s overall risk target with a variety of
securities. They can be categorized as either value or growth stocks or even as
emerging market securities. When a portfolio is separately managed privately and if
the portfolio performs well, there is little chance that managing the portfolio will ever
have any market impact, which will reduce the fund returns. This is the reason why
many hedge funds and separate account managers run portfolios in strict




confidentiality unlike in the case of publicly traded mutual funds.

However, there are several important issues that must be addressed in creating and
managing any efficient portfolio. In this paper, some basic results from Modern
Portfolio Theory are borrowed to offer several pedagogies to run optimal portfolios.
The paper begins with the concept of the efficient portfolio frontier (EPF), a set of all
possible efficient portfolios, of which we will choose the best portfolio for the investor.

Constructing Efficient Portfolio Frontier (EPF)

The efficient portfolio is defined as that portfolio which gives the highest expected
return on any given perceived risk. Since, the risk and returns are the ex ante
quantities the EPF thus constructed must be ex ante. Sometimes, people construct ex
post EPF by estimating the historical sample mean returns and the sample standard
deviations, which may not repeat in the future.

To establish the mechanics of generating the EPE start with an n number of
candidate stocks, which may qualify for value, growth, large or small cap stocks, or
even those that belong to particular sectors. The return on a portfolio rp with a
possible n number of stocks is r, = x'r where x and r are the column vector of portfolio
weights, x;’s and individual securities returns, r;’s. Note also that x'1 = 1, where 1 is a
(nx1) column vector of 15. The expected return and the variance of returns on a
portfolio are simply

E[rp]=ixiE[r~i]=x'E (Eq. 1)
i=1

n nn
" 2 -
op-z.xfoj+22xixjaij_x9x (Eq. 2)

i=1 i=l j=1

I
Matrices E and € are a (nx1) vector of securities’ expected returns and a square
variance-covariance matrix of order n, respectively. E["p] -1y
The EPF is generated normally by maximizing the Sharpe ratio, i.e. 8=—g—
with respect to xs subject to the constraint that x'l=1. This is a non-linear
programming problem, and if all xs must be non-negative, we use solutions

o

suggested by Kuhn, et al (1951). The optimal value of x; = —5— is the solution to

L

an n number of simultaneous equations E - ry= Qz. The notati‘c;:l z is a (nx1) column
vector of z;s, where the solution vector z* is z* = Q-1 (E - r) . The optimal values of
x;s are then substituted into E Irp] and o), , which produce one particular point in the
EPE By varying different values of rjs, a complete locus of EPF is then generated.
Alternatively, one may want to minimize minimizing o, instead of maximizing the function
8, but subject to the constraint that the expected return on portfolios must meet certain
minimum return requirements. Clearly, parameter structures, i.e. E and Q, determine the
shape of the EPE Many analysts may have differing views on these parameters.
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If portfolio returns follow a particular geometric Brownian motion,
Toe = Ul + OpEp VAt where Wy and o, are instantaneous annual drift and volatility
terms, and €, is presumed to be distributed with zero mean and unit variance, then,
the forecasting value of portfolios hinges critically upon the value of Wy and o, that
is, a vector of individual securities returns, E, and a variance-covariance matrix, Q.
But then, it requires an economic model.

(1) Multifactor Model

Consider a multifactor model similar in spirit to the one suggested by Professors
Fama and French (1992; 1993). Suppose that security returns can be explained by
three factors such as the market index return, price-to-book value, and firm size. In
order to estimate the sensitivity of securities returns with respect to these independent
variables, run a time series regression r = XA + u where r and u are (T x 1) column
vectors of individual securities returns, r;s and regression errors, w,s at time t,
respectively. X is a matrix of time series regressors. It may also include, as in BARRA
(URL: www.barra.com), variables such as industry dummies, price-earnings ratio,
price to book, dividend yield, trading activity, 12-month relative strength, logarithm of
market capitalization, earnings variability, EPS growth rate, price to sales, debt to
equity, price volatility, and the like. Typical assumptions about the property of the
model are E[u,]=0, E[u}]=v?, E[u,X,,]=0, Vj j = (1,2,3.4) and E[u;X;;,]=0 for j # h.
Note that the variance varies with time, i.e. non-constant variance. The appropriate
technique to resolve this non-constant variance problem is to use weighted least
squares, a special case of a more general econometric technique known as generalized
least squares.

The model is greatly simplified if E[u,ug]=0, for t # k, i.e. no autocorrelation.
Existence of a possible heteroscedasticity in the regression error terms means that the
heteroscedasticity being as a special case of the generalized least squares, the error
structure is E[un']= v2C, in matrix notation, where

1 p p pH

p 1 p P
C=|p p 1 p

pT—l pT—Z pT-3 1

Let us assume that the regression thus estimated is f = XA for each stock.

The next step of securities valuation is to run another regression but at this time
cross sectionally. The regression equation is y = BA + v, assuming that there are n
numbers of stocks. The vector y = r — ryis the risk premium on individual securities
if ryis the risk-free rate of interest. The remaining matrices are defined as follows:
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The regression coefficients A’s typically have special meanings in Arbitrage Pricing
Theory, i.e. Ay is the Jensen’s alpha equivalent, and all other X’s, the expected risk
premium on portfolios sensitive to each one of the original three factors.

Portfolio returns may drift at the rate of w,, where w, = Ay + Aoty + Asdyy,; and
dyy.; = X'B; Vj. The matrix B, ; is (nx1). The regression error Up = Ypr = My 8
assumed to have a zero mean and the volatility equal to Oy - To generate a series of
forecasting values for v, it is also necessary to estimate instantaneous volatility Oy of
portfolios returns. Cross sectional regressions can be repeated T number of times to

compute standard errors for each individual security.

(2) Capital Asset Pricing Model with the Alpha Term
By far the most revealing and yet simple technique is the famous Capital Asset
Pricing Model (CAPM). If y; = ry - rg and X, = r,, — 1y, consider the following time
series regression model.
Yie= 0+ B + (Eq. 3)

The symbol r; is assumed to be log price relatives for a stock i, i.e An ( : L ] =T

N
and similarly, for r,, as well. Sometimes, when r;, is regressed on r,, directly without
subtracting the risk-free rate, it is called the Single Index Model. If both y; and X, are
random variables assumed to be distributed bivariate normal, Eq. (3) is known as the
bivariate regression, and the constant term o is the measure of Jensen’s excess return
on securities.

The stock price P, is the last price in real time. The time interval N is commonly
per day,i.e. N = 1. Eq. (3) assumes by convention E[u;,|=0, E[ul]=v2 and E[uu,|=0
fork#t, k=1{1,..T) and E[g,X,,,]=0. Again, this is the regression with non-constant
error variance with respect to time. Consequently, the regression technique is to use
weighted least squares.

Ignoring the variance on the risk-free rate of interest of, for the moment, the
expected return, the standard deviation and the covariance of securities returns are
then given by

E[ryl = o+ E[rgl + BE[X,,] (Eq. 4)
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= ﬂu Xt \'ﬁ (Eq' 3)

Ui_lr = Bllﬁjf"’i‘( (I:(.[ 6)

Since the portfolio return is T z Xy, substituting Eqgs. (4), (5) and (6) into Egs.
i=1

(1) and (2) gives the portfolio expected return and the standard deviation of returns
as follows:

1 n
Elry] = ¥ xia; + Elr]l + Y xiByEl Xl =0ty + Elrj] + B,E[X,,] (Eq. 7)
i=1 i=]
1
nn ) " 1 -
E B+ L L xeBubioy + 3 Vi
i=1 =1
i '
1
[ﬁwu;f + vaj] h (Eq. 8)
Using matrix-vector notation, Egs. (7) and (8) can be rewritten as:
E[ryl = X'E = x'a0 + E[r]] + E[X,,]x'B (Eq. 9)
Uﬁr= Ui‘,.\"(B + V)X (Eq. 10)
The matrices B and v are given by
Bui Bz Pz - B
Bar Bz Bz - Pam
B =
(Eq. 11)
ﬁll] ﬁu;’ ﬁni ﬁml
vi 0 0 0
0 v; 0 0
v=10 0 V‘); 0 (Eq. 12)

o 0 0 .. v
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Elements f;;in the matrix are given by the cross product of betas, i.e. f;, = B;B;.
The optimal portfolio allocation is the solution to the problem that 8 is maximized
with respect to x;'s as before subject to x'1=1 and x; = o Vi with no short sales
assumption. Elton et al (2003) offer some elementary solutions to the market
model. Solutions to zs and hence, x;s are

B; [Elr)-Elr] @ 2 } By [Elril=Elr] ]
= —_— ——— —~(C"|and
Vl Bi |=1 tﬁj ,.' [31‘
oiuz (Elr-i]—lE[rf])ﬁj (Eq. 13)
fu Vi
C*=
1+ 0 E %
j=1 Vit

The underlying mathematics for EPF has been illustrated in Figure 1. By using
CAPM as the basis while allowing for the volatility of the risk-free rate of interest,
optimal portfolios are found where the straight line through the expected risk-free rate
of interest becomes tangent with the EPF, which we will call the pseudo EPE In
general, the vertical axis would shift to the right as shown if the risk-free rate of
interest had been volatile. Furthermore, Eq. (7) and hence Eq. (10) would have had
the volatility term for the risk-free rate. Therefore, the pseudo EPF will be shifted to
the left by the amount of the volatility of the risk-free rate of interest. In the meantime,
Eq. (7) and therefore, Eq. (9) suggests that the pseudo EPF will move up by the
expected risk-free rate to generate the true EPE Note that the whole analysis has been
simplified if Gﬁ =,

Figure 1: Delineating Efficient Portfolio Frontier

Expected
Return

E| [rf]

E[rr']

a, Standard Deviation o
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Method of Parameter Estimation

The characteristics of EPF are contingent upon the variables as shown in Eqgs. (9)
and (10). Egs. (9) and (10) are sensitive to a particular pricing model employed.
Therefore, we estimate ex ante values of E[rj],E[X,,] ando},; and of elements in A and v.

(1) Return Generating Process for the Expected Risk-Free Rate

As a first step, consider the three-month U.S. Treasury bill yield and compute the mean
and the standard deviation. There are 21 trading days a month or 252 trading days a year.
Sample sizes would vary as a function of the fund’s investment period. For example, if the
fund’s investment period were one year, i.e. 252 trading days, we will use 252 data points,
Of them, only 251 returns are “historical,” and the latest return observation, or the 252nd
return data, is computed in real time. Let us assume, as in Vasicek (1977), the risk-free
rate of interest follows a geometric Brownian motion of the form:

dry=A(b —rpdt + Gfdz (Eq. 14)

The parameter b is the constant long-term mean return, A is the rate at which the
current ryreverts to the mean and dz is the Brownian motion, i.e. dz = ¢ V.

(2) Computing the Time-Dependent Volatility of the Market Risk Premium

Next, we deal with annualized daily log price relatives for S&P 500 index, from which
the historical annual mean return and the standard deviation are also computed. We do
not interpolate returns for weekends and holidays. Note that the annual mean return is
the daily return multiplied by 252 days and the annual standard deviation is the daily
volatility times V252, In order to recognize that volatility varies with time, one may
consider using the exponentially weighted moving average (EWMA) model, where the
latest volatility is assigned a greater weight. The general form of EWMA is, forOsA =1,

1
o= Mg, + 1= 4 (Eq. 15)

With EWMA, e}“ over a time period t is often measured by the percent change in
IL-1I.
the index itsell, i.e. ('I—”) The symbol I, represents the S&P 500 index at time t.
-1

As an alternative, the GARCH (1, 1) model (Bollerslev, 1986; Engle, et al, 1986)
postulates the variance to follow a process,

3o 2 -
02 = b3V + byel |, + byo? |+ uy = by+ byel , + b0l | +w,, where Ebj =1. Hence,

by=1-b;~b,. Ifby=0,b; = 1~A4, and b, = A, then GARACH (1, 1) is equivalent to
EWMA. The symbol V is a long-run average variance rate. Since E[o}]= bo+ b2, +
b,0?

it=1

%.;» the variance forecasts can be computed as E[ozﬂk]- V+ (b] + bl)(c -V),
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where V = # Similarly, the time-varying covariance between i and j can be

also written either as the exponentially weighted moving average model,

2 2 ;
05, =My + (1= Me e . or GARCH (1, 1), i.e. Gé.t =by+ bie e, + blc’%,:-r

(3) Computing the Expected Market Risk Premium

The market risk premium X_ =71

-1 will be assumed to follow the usual return
generaling process of the form.

mi

X = Wyt + Gx:sxzﬁ (Eq. 16)
The symbol p,, is the mean return on the market risk premium.
(4) Evaluating the CAPM through Statistical Regression

Suppose that we estimate the regression Eq. (3) for stock i as y = XA + e, where if
the sample size is T, for each stock i

Y1 (1 X €
Y1 L X, € 2
y= X= e= A= (:
p
Yr 1 X €r
It is known that |
A=XC'X)y'xcly (Eq. 17)

As for those stocks, which have not been listed for long enough periods, we will
use data only to the extent that return figures are available. Consequently, each stock
will have as many betas as the total number of investment periods to be considered, as
the size of sample varies with the funds life. Eq. (17) becomes quite simple, if there
is only one independent variable just as in the CAPM regression, i.e.

Sample Covariance (y;, X,,)
Sample Variance (X,,)

ﬁi= andﬁ:;j"ﬁ‘fm-

(5) Estimating the Expected Return on Individual Securities

In order to calibrate the expected return on individual securities, note that the
security’s pricing equation from the regression is Ely,] =&+ ﬁiE [Xl. Since
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Ely;) = Elr] = Elrgl, the expected return on individual security E[r;] is given by
Elrill - &i +* 6iE[Xmll b E[rj:]
Now, we adjust values for betas, assuming that all securities betas tend to unity. We

follow Blume (1975), where the long run predictive beta, B::%}[—%—]ﬁt .
Consequently, if CAPM holds, the securities pricing equation becomes
Elry] = Elrg] + EIX, B} (Eq. 18)
Second, we establish some connectivity between the theoretical expected return as
given in Eq. (18) and the securities mean return by assuming that the securities return

reverts to the mean, i.e.

my = Elr,] + M7, = Elr,]) (Eq. 19)

Now, we still have to define the instantaneous return volatility and we will assume
that to be the standard error of the regression, which is v; . See Eq. (5). If the
forecasting error from the regression is ¢;, = y;, — y,, , the variance on y;, is conveniently

v
measured by vi = %Zcﬁ We now have described the method of estimating the
T Tt=l

securities return generating process as
dS;, = mydt + v, Vdt (Eq. 20)
Parameter Estimation: An Example

We now show some specific examples in estimating various parameters when
constructing an ex ante EPE ‘We initially consider a randomly chosen 26 stocks in this
example. We also assume the funds life is one calendar year, or 252 trading days.

Step 1: Take daily log price relatives for the S&P 500 index and annualize them.
Subtract the three-month Treasury bill rates from the annualized S&P index returns to
generate a series X,,,. Let us assume that the mean and the standard deviation using
one-year’s worth of sample data are given by:

Mean
3-month T-bill yield 1.34%
Market risk premium | - 5.45%

Step 2: Estimate the expectations coefficient 0 s A < 1. Simulate Eq. (14), assuming
that on a given day, the actual three-month yield rywas 1.03% with the 1.34% mean
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and 0.02% standard deviation. Using A = 0.10, b = 1.34% and At = -2L-

53 .calibrate the

Monte Carlo trajectory. The result is shown in Table 1, where E[r!]= 1.07%, the last
column. '

Table 1: Monte Carlo Trajectory for E[rg]

(1) | @ (3) (4) (5)
Dets :m Srowlh fisks munu
1 6/7/2003 -0.3002 | -0.0000017 | 0.0103
2 6/8/2003 2.3757 0.0000242 0.0103
3 6/9/2003 0.8746 | 0.0000097 | 0.0103
+4 6/10/2003 0.0020 0.0000013 0.0103
5 6/11/2003 0.8030 0.0000090 0.0103

248 | 5/27/2004 1.3151 0.0000139 0.0107
249 | 5/28/2004 .5763 | -0.0000043 | 0.0107
250 | 6/1/2004 0.4375 0.0000055 | 0.0107
251 | 6/2/2004 0.0062 0.0000013 | 0.0107
252 | 6/3/2004 0.2326 0.0000035 | 0.0107

Remarks: Column for Growth is the implementation for Eq. (14), i.e.

1

= Mb- . =0. w i e
dry = Mb-rpdt + oy dz. It has been assumed A = 0.10, b = 1.34% and At 353
Forecasted returns at time ¢ are the rate in the preceding period plus the rate given in

column (4).

Step 3: Compute the time dependent volatility on the market index return by using
Eq. (15). The latest volatility is measured by the percent change in the S&P index. 1f
the annualized percent change in S&P 500 on a particular day is -60.57%, with
A= 0.10, ex ante oy, is [0.90 - 0.26952 + 0.10 - (-0.6057)2] * = 0.3194.

Step 4 Conduct a Monte Carlo simulation to generate a series for X, by using
Ry, = =0.0545 and oy, = 0.3194, i.e. Steps 1 and 3. See Table 2. Based on the result
from Monte Carlo simulation trials, we expect the market risk premium will be
14.49% after a period of a year.

Step 5: Compute daily log price relatives for each stock. All corporate actions, which
may have affected the firm’s distribution including, but not necessarily limited to splits,
mergers and acquisitions, spin-offs, equity carve-outs, divestitures and the like except
cash dividends, will have required return adjustments. However, ex-dividend day
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returns will not be adjusted. Run a series of regressions for each stock. The resulting
regression coefficients and standard errors are reported in Table 3. Table 3 also displays
the securities one-year mean return, predictive betas, instantaneous mean returns for all
securities per Eq. (18); and the mean reverting drift returns, i.e. Eq. (19).

Step 6: Calibrate the Monte Carlo trajectories for all securities over a one-year period
forward by using Eq. (20).

Table 2: Monte Carlo Trajectory for E[X,,]

(1) [(2) (3) (4) (5) (6)
Market
Date Random | Growth | Cumulative | Risk
Numbers | Rate Rate Premium
Forecasting
1| 6/7/2003 0.6817 | 00135 [ 1.0135 0.0135
2 | emn003 07718 | 0.0153 | 1.0200 0.0290
3 | 6m/2003 -0.1674 | -0.0036 | 1.0253 0.0253
4 | 671012003 | 00765 | 0.0013 | 1.0267 0.0267
5 | 6112003 | 07217 | 0.0143 | 10414 0.0414
247 | 57262004 | 0.1367 | 0.0025 | 1.2344 0.2344
248 | 5272004 | -2.5412 | -0.0514 | 1.1710 0.1710
2490 | 5/28/2004 | 0.2901 0.0058 | 1.1778 0.1778
250 | 6/1/2004 -1.1520 | -0.0234 | 1.1502 0.1502
251 | 67272004 03708 | -0.0077 | 1.1414 0.1414
252 | 6/3/2004 0.1646 | 0.0031 | 1.1449 0.1449

Remarks: Column (4) the implementation of Eq. (16), i.e. X, =u,dt + oyey, vt .
It has been assumed that p,, = -0.0545and oy, = 0.3194. Column (5) is given by a

formula [] (1 + X,,)". Column (6) is column (5) minus column one (1).
4




Table 3: Parameters for Securities Return

mle |e @) ) ) o) o © _ lao
Beta SE Nipha Mean :‘; o -G o R T

1 ABC 0.6143 0.3679 -0.0777 -0.1112 0.7429 0.0407 0.0255 0.0775
2 ACV 0.4263 0.1768 -0.0135 -0.0367 0.6175 0.0867 0.0744 -0.1489
3 BLS 11724 0.3880 -0.0021 -0.1559 1.1149 0.0802 0.0566 -0.0640
4 CFC 0.9056 0.2668 0.5132 0.4638 0.9371 0.6597 0.6401 Q.0817
5 DELL 1.0606 0.2690 0.2136 0.1558 1.0404 0.3750 0.3531 0.0329
6 EIX 0.9473 0.5034 ~-0,1183 -0, 1699 0.9649 0.0323 {.0121 0.0365
T FBF 1.4209 0.2970 0.0675 -0.0098 1.2806 0.2638 0.2365 0.1139
8 FON 0.6092 0.6240 -0.0166 -0.0498 (0.7395 0.1013 0.0862 -0.1924
a GAS 1.0483 0.5730 -0.0975 -0,1546 1.0322 0.0628 0.0411 0.1128
10 | GDW 0.7147 0.1669 0. 1930 0.1550 0.8008 0,3220 0.3053 0.0707
11 | HAS 0.7079 0.2995 0.2024 0.1639 0.8053 0.3299 0.3133 0.0794
12 | HMA 0.5923 0.3297 -0.1330 -0.1652 0.7282 -0.0167 0.0316 | -0.1283
13 | IFF 0.3905 0.1946 -0.0689 -0.1010 0.7270 0.0472 0.0324 0.0240
14 | IGT 0.8075 0.2428 0.4408 0.3968 0.8717 0.5778 0.5597 0.0654
13 | ICI 0.8518 0.1913 0. 1009 0.0546 0.9012 0.2423 0.2235 0.0409
16 | KSE 0.6202 0.2157 0.0558 0.0220 0.7468 0.1747 0,1594 0.0115
17 | LSI 1.8622 0.6453 -0.3843 -0.4857 1.5748 -0.1453 -0.1794 -0.1041
18 | MAR 1.0940 0.2647 0.0799 0.0203 1.0627 0.2446 0.2222 0.0514
19 | QTRN | 0.5753 0.3842 0.0720 0.0407 0.7168 0.1866 0.1720 -0.0322
20 | ROH 1.1008 0.2165 -0.0471 -0.1071 1.0672 0.1182 0.0957 0.0209
21 | SDS 1.3355 0.4175 -0.0081 -0.0808 1.2237 0.1799 0.1539 0.0359
22 | UCL 0.6943 0.2124 -0.1229 -0.1607 0.7962 0.0032 -0.0132 | 0.0217
23 | VMC 0.9536 0.2366 -0,1248 -0.1768 0.9690 0.0263 0.0060 0.0865
24 | WWY 0.4853 0.1874 0.0268 0.0003 0.6569 0.1327 0.1194 0.0621
25 | XLNX 1.8596 0.5278 0.0088 -0.0924 18731 0.2475 0.2135 0.0398
26 ZION 0.9184 0.2179 0.0406 -0.0094 0.9456 0.1884 0.1686 0.0108

Remarks: The standard error of the regression in Column (4) represents a measure of
unsystematic risk. Column (5) is Jensen's excess return. Column (7) is the long-run
beta as compared 1o the historical beta in Column (3). Column (8) is the equilibrium
expected return promulgated by the securities pricing model. Column (9) is an
implementation of the mean-reverting drift Eq. (19).

The Solution Technique

Before introducing the solution technique more formally, we now offer some
intuitive economic explanations about what would be hidden behind complicated
mathematical processes. The basic idea has been promulgated in Eq. (13). The idea
is quite simple. Consider Figure 2. First, securities are ranked by their risk premium
to beta in a descending order. This is represented by a line that declines downward.
Next, a series of scenario portfolios will be formed from the portfolio with one best
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stock, e.g. WWY in Figure 2, the portfolio of two best stocks, e.g. WWY and HAS, the
portfolio of three best stocks, e.g. WWY, HAS, DELL, and so on until adding another
stock will actually lower the portfolios risk premium to risk ratio. The portfolios curve
will first rise but will eventually start to fall, as shown. The reason is that when the
portfolio has only a few stocks, it is subject to volatility risk. Consequently, the
portfolios risk premium to risk ratio would be low. As the number of securities to be
included in the portfolio increases, the portfolio's standard deviation will fall, which
raises the risk premium to risk ratio, but only to a certain extent. The portfolios risk
premium to risk ratio will reach a peak eventually before it starts to fall again, as the
majority of stocks to be added to the portfolio will have considerably low expected
returns. As shown, the optimal portfolio includes only seven stocks. The optimal
proportion of stocks in the portfolio is then the proportion that each stock contributes
to the portfolios risk premium to risk ratio. And this is represented by the shaded
rectangles for each stock, assuming that the entire shaded area under the curve that
ranks stocks is 100%.

Figure 2: Portfolio Optimization

Risk Premium
to Risk

Ranking Securities by Risk
Premium to Risk

~

Partfolios Risk Premium
to Risk Ratio

Portlolio Weights
in Shades

2

Securities
WWY HAS DELL GM ABC BAX AA

The general solution technique is quadratic programming with inequality constraints

Yxi=1:0 2x), X5,..., X365 1 (Eq. 21)

We will give several more examples here. No matter what we do, however, we will

Elr,] - Elrjl
UP

maximize the objective function given by ¢ = . The final answer depends
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critically on the vector of individual securities expectations and variance-covariance
matrices. Table 4 provides such matrices to perform necessary computations based on
the particular numerical examples provided here. See Equations (9) and (10).

The second example is the case in which the proportion of any particular stock
should not exceed any more than, let's say, 10%, while still disallowing short sales.
Constraints can be written as

Y x;= 1 Xy, X0y X262 05 Xy, Xy X6 S 0.10 (Eq. 22)

The third example is when a person has a stock option and does not wish to sell
his or her current shares nor add any more extra shares. Suppose that he or she wishes
to maintain a 10% holding in the 5th stock, DELL. With no short sales assumption,
then, constraints are

Exi= l:xl,xz,...,xmz O;XS =0.10 (Eq 23)

The last two examples will allow short sales. However, we will add extra
constraints that no shares of any particular stock can be bought or sold at more than
10% of our initial investment. We will use two separate definitions of short sales, one
is conventional, i.e. the fourth example, and the other, Lintner’s (1965), i.e. the fifth
example. Those two constraints are

Exi = 1 Xp, X3, X362 =0.10; Xy, X;5,..., X35 < 0.10 (Eq. 24)
E [x; 1= 1; x;, x5,..., X36 2 =0.10; x|, X3,..., X236 $0.10  (Eq. 25)
Table 5 presents soutions for each one of these examples.

Probability of Reaching the Target Return and Rebalancing
It should be noted that the above analysis implies certain probabilities with which
to achieve the specific investment target. The procedure is quite elementary in that

rT— E[rF]

[ _ ' ry—E[ryl
Prir,zr]=Pr %z 1 —Przps——(-,p— (Eq. 26)

To give a numerical example, examine Table 4 where the first quadratic
programming solution resulted in the portfolios expected return of 9.18% and the
return standard deviation of 29.23%. If the target return on the account is 12%
consistent with the investor’s risk profiles,

rT—E[rp]

Priz, s— L

=Pr[z < _0.1200 #0.0918 |_
i 0.2923 J

Pr[zps 0.0965]= 0.5384

Consequently, the probability that the portfolio will achieve at least the 12% return
is Pr[rp = 12%]= 1 - 0.5384 = 46.16%, or we are 53.84% certain that the portfolio’s
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return will not exceed 12%. Rebalancing strategies may depend on whether or not the
underlying probabilities and hence, the portfolios expected return and variance change.

System Functionality

Based on the general discussion above, one can visualize the following
functionality in designing a comprehensive portfolio management system.

(1) Manager Input

Fund life - one, two, three, five, 10 or 20 years

Fund's maximum risk in relation to the market

Fund's absolute target return, as is more conventional for hedge funds

Benchmark index - S&P 500, Wilshire, Russell, Nikkei, FTSE, etc

Investment constraints - Stop loss, liquidity, tolerance level for return computation,
upper and lower bounds used for portfolio rebalancing, the maximum amount in
percent that a fund can invest in a particular security, the minimum number of shares
that must be held of a particular security in a fund, etc.

Rebalancing strategies - aggressive, benchmark, managed, buy and hold, etc

(2) Model Selection

Managers can use the system provided CAPM solutions or are free to build any pricing
model of their choosing, For example, in Microsoft Excel, up 1o 20 explanatory
variables can be specified, whether macro or firm specific variables, e.g. foreign
exchange rate, unemployment rate, the general interest rate, inflation rate, economic
growth, etc. for macro variables; and the price to book, cash flows, sales growth, ROE,
inventory turnover, leverage, etc. for firm specific and yet variables in commonality.
Explanatory variables can also include technical criteria such as Bollinger Band
breakouts, golden cross, RSI, etc.

(3) Stocks under Analysis

These are a group of stocks in the existing portfolio. For a new portfolio, determine
investment styles, e.g. momentum, value vs. growth, small vs. large cap, etc. by
defining a group of stocks of interest for up to an x number of stocks.

(4) Manager Specific Outputs

Expected returns and volatility risk on each stock are displayed. Also displayed is
Value at Risk (VaR) as well as Value to Gain (VtG). The results are manager specific
according to the pricing model chosen. Statistics will be provided as to how significant
the manager’s variables are in explaining securities returns.

(5) Performance Attributes for Existing Portfolios
Past performance is compared to industry performance, just as in BARRA, and all other
variables the manager specified in his or her pricing models.
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(6) Portfolio Optimization Outputs

By invoking the optimization command, each manager will be given the mathematical
result from the portfolio optimization module. Portfolios are optimized to minimize
the risk and to maximize the expected return. Note that the result varies for different
pricing models chosen.

(7) Performance Monitoring Outputs :
Probability to achieve the investment target, various performance measures such as
Sharpe, Treynor and Jensen's, Value at Risk for portfolios.

Conclusions

The brokerage industry has long been trying to earn fee income while slowly de-
emphasizing its traditional commission driven businesses. It has tried the wrap
account business and mutual fund allocation models to start offering their customers
advisory services. But the industry was not quite able to cross the chasm. With the
emergence of the Internet and its wide acceptance as a means of communication,
however, the industry is about to burst into two distinct new lines of somewhat non-
traditional business. They are the online advisory based planning business and the
separately managed account, all of which target high net worth markets. The hard
reality is that, although many are enthralled by the convenience of the online advisory
solutions especially in the 401(k) retirement market, the role of financial advisors is
not quite clear. Unless the brokerage industry simply licenses the software to end
users with brokerage commissions embedded in the license fees, the only viable
alternative is to pursue the separately managed market.

For the online advisory business, the industry offers a variety of fund products. A
single or multiple funds are offered as a part of advisory tools online. Separately
managed accounts are different in that portfolios are particularly custom tailored
according to the client's needs, which underlies the whole premise of the business.
The separately managed account not only offers good theories but also makes sound
business sense.

This paper has shown that, in principle, the best asset allocation model should be
based on ex ante and not ex post efficient portfolio frontiers. Specific solutions to the
portfolio selection problem are contingent upon the particular nature of variance-
covariance matrix of securities returns. This results from particular pricing models
used in the model. Desires to discover the sources of “alpha” can be easily
accommodated by allowing portfolio managers to try out their own “factors” in the
model. In other words, managers should be allowed to assess their own portfolio
frontiers. That is, make all portfolios truly unique to all managers and to all investors.
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Table 5: Quadratic Programming Solutions under Varying Situations

Example 1 Example 2 Example 3 Example 4 Example 5
1 | ABC 12.43% 10.00% 12.16% 10.00% 2.82%
2 | Acv 0.00% 0.00% 0.00% -10.00% -10.00%
3 | BLS 0.00% 0.00% 0.00% -10.00% -5.14%
4 | CFC 6.02% 10.00% 5.07% 10.00% 4.83%
5 * | DEIL 0.00% 0.00% 10.00% 10.00% -0.94%
6 | EIX 0.00% 0.00% 0.00% 0.03% 0.04%
7 | FBF 9.31% 10.00% 11.53% 10.00% 5.13%
8 | FON 0.00% 0.00% 0.00% -10.00% -3.97%
9 | GAS 8.75% 10.00% 9.63% 10.00% 1.61%
10 | GbW 13.68% 10.00% 8.18% 10.00% 10.00%
11 | HAS 14.90% 10.00% 14.46% 10.00% 4.16%
12 | HMA 0.00% 0.00% 0.00% -10.00% -10.00%
13 | IFF 0.00% 0.00% 0.00% 10.00% 0.32%
14 | IGT 0.00% 10.00% 0.00% 10.00% 4.28%
1% ] e 0.00% 9.08% 0.00% 10.00% 1.91%
16 | KSE 0.00% 0.00% 0.00% 10.00% -2.52%
17 lixst 0.00% 0.00% 0.00% -10.00% -2.91%
18 | MAR 0.00% 0.92% 0.00% 10.00% 1.26%
19 | QTRN 0.00% 0.00% 0.00% -1.13% -2.80%
20 | ROH 0.00% 0.00% 0.00% 2.62% -3.44%
21 | sSDS 0.00% 0.00% 0.00% -1.52% -0.63%
22 | UCL 0.00% 0.00% 0.00% 10.00% -1.39%
23 | VMC 11.81% 10.00% 11.47% 10.00% 6.56%
24 | Wwy 23.11% 10.00% 17.51% 10.00% 8.62%
25 | XLNX 0.00% 0.00% 0.00% -10.00% -0.72%
26 | ZION 0.00% 0.00% 0.00% 10.00% -4.00%
100.00% 100.00% 100.00% 100.00% 100.00%
mmm 0.0918 0.0899 0.0896 0.1652 0.0799
Portfolios
Standard 0.2923 0.3038 0.3053 0.3025 0.0697
Deviation
mw Sharpe | 2774 0.2607 0.2584 0.5107 0.9926
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Enhancing Management
Education Using Hybrid
Learning Nets: A Perspective
From Working Adults

Owen P Hall, Jr.
Pepperdine University

Distance learning has come a long way since Sir Isaac Pitman initiated the

first correspondence course in the early 1840's. Today the number of working
adults who are returning to the classroom is growing rapidly as a result of
globalization and technological developments. These dynamics call for new
and innovative learning systems. One promising approach involves hybrid
learning nets which combine both traditional classroom and Internet based
content delivery. The purpose of this paper is twofold: 1) to highlight the
design of a hybrid learning net (HLN) and 2) to present the results of a
survey of working adults that utilized a HLN in a graduate level
management course. The results show that two-thirds of the students
surveyed found the HLN more effective than a traditional classroom format
and that nearly 70% reported that the course fully met their expectations.
The experience gained from this study suggests that implementation of HLN
on a school wide basis will require a coordinated effort to a degree not seen
in the past among faculty, IT technologists and administrative staff.

The demand for students who can compete in the expanding global marketplace
and the number of working adults who are returning to the classroom is growing
rapidly. The working business student is interested in a practical curriculum that
focuses on results and convenience. To meet these demands, the traditional method of
knowledge transfer that features the constraints of a fixed location, time, and learning
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is being replaced with more user friendly and customized learning nets (Smith, 2001).
The Internet is the key ingredient in this new delivery stratagem. Many working adults
who have been exposed to Internet supported instruction tend to favor this delivery
approach over the traditional classroom-centric model (Lundgren, 2003).

The nature of modern business practice calls for students to have both an
integrated as well as a results oriented learning experience (Schelfhaudt, 2005). This
approach is particularly appropriate for working adults, since many already possess a
rich work related experiential base that can contribute to the collective learning
environment (Monks, 2001). In an integrated pedagogy, the focus is on understanding
how basic management functions such as operations, finance, and marketing are
linked. Furthermore, it has long been recognized that active, participatory learning is
more effective than passive learning and that learners need feedback early and often
(Smith, 2002). These principles provide the impetus for web based learning systems
(Boticario, 2002). These systems provide content and know-how outside the walls of
the traditional classroom at a time and place of the student’s choosing (Jorgensen,
2002). One learning stratagem that supports this perspective is the Instructional
Management System (IMS) cooperative initiative (Graves, 1999). This initiative is
designed to promote systematic thinking regarding the delivery of higher education to
improve learning outcomes and to increase return on instruction investments. Specific
principles of the IMS initiative are as follows: 1) education involves more than a single
course; 2) a course is more than content; 3) content is more important than lecture
notes; 4) convenience is a priority and 5) quality assurance requires an integrated
learning approach. One Internet based approach that embodies the IMS initiative are
learning nets (LN). These systems are receiving increased attention because they offer
students engaged in management education both a customized and an integrated
learning experience (Kathawala, 2002).

Literature Review

Learning nets (LN) are Internet-based platforms that provide educational content
on a 24/7 worldwide basis. Basically, there are two learning net formats: Hybrid and
exclusively Internet (Harvey, 2003). The hybrid model features a combination of in-
class and Internet based learning. A recent survey of Internet oriented MBA programs
indicates that approximately 60% are hybrid (Ubon, 2002). Figure 1 illustrates the
structural design of a hybrid learning net (HLN). In this context, the learning net
serves as a conduit that connects students with the course content, peers, instructors
and the external business environment.

Today, the general pedagogical direction in higher education is moving increasingly
towards a learning-centric perspective (Driver, 2002). Constant feedback via on-line
assessment is consequently a must for effective distance learning (Creaser, 2002). The
roadmap to effective learning in a distance-learning environment is a customized
lesson plan. Learning nets provide a 24/7 environment that supports interactive
learning and delivers customized content. It has been recognized that working adults
do not learn at the same pace (Kasworm, 2003). Therefore, providing self-paced
“customized” instructional content, as part of the overall course design, can further
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enhance the learning experience. Generally, students tend to participate more in
learning systems that are content rich and that feature extensive variety (Neo, 2004).

Figure 1: Hybrid System Design Concept
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In a learning net environment students can access course material through one
convenient portal site. Thus, a working adult on travel status can remain current with
the course material and team members via the Internet. Additionally, course
assignments such as team examinations, homework, and term projects can be
submitted electronically. This approach offers many advantages, including “real time”
feedback and multiple archived copies of team assignments for subsequent use. Figure
2 illustrates the structural design of the management education learning net (LN) used

in this study.

Figure 2: Learning Net Structure
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A central element of the LN design is the e-book. An e-book is a digitized learning
resource that is both readable and downloadable from the Internet. One primary
advantage of an e-book is that it can be customized to meet specific course
requirements, thus avoiding the one size fits all approach of the past (Chen, 2003). A
customized e-book was used through the hybrid course. Unlike print books (p-books),
e-books are designed to support the feedback process through interactive student
participation. For example, after reading a section on regression the student would be
connected to an on-line regression simulation. Navigational enhancements are a key
ingredient to increased e-book acceptance throughout academe (Shiratuddin, 2005).

Another important feature of learning nets are the availability of virtual facility tours
(Pettijohn, 2000). The Internet offers a wide range of virtual sites that can be easily
integrated into the lesson plan. These tours provide students with direct insight into
the integrative nature of business management. In the near future, learners will be able
to experience real time guided facility tours that feature the ability to interact directly
with onsite management and staff. A key to effective distance learning is a customized
lesson plan wherein the specific strengths and weaknesses of each student are
identified, measured, and appropriate feedback is provided. On-line testing offers one
approach for enhancing this assessment process (Erwin, 2002). Specifically, web-based
exams not only expand the range for measuring students' skill levels, but they also
provide a platform for real time, in-depth feedback. The development of a student
performance database using on-line test results provides the opportunity to further
improve the learning process through the delivery of customized content.

Business simulations have long been found particularly effective in developing both
individual and team management skills (Aquino, 2005). Furthermore, evidence has
shown that students engaged in simulations retain about 75% of the material
compared to 5% for lectures, 20% for audio-visual presentations, and 30% for
discussion groups (Johne, 2003). One specific simulation that has been used in the
hybrid operations management course is the Internet based MIT Beer Game (Hong-
Minh, 2000). This simulation is used to teach supply chain management principles in
an interactive environment. The hybrid course also provides access to the digital
library, Harvard business cases, and large databases such as the Bureau of Labor
Statistics. Virtual computing applets were used extensively throughout the course.
Virtual computing provides the student with direct access to a wide range of analytical
models (e.g., regression) and is receiving increased usage throughout the industry
(Vizard, 2002).

A number of surveys have been conducted on student perceptions of learning nets
(LN) (Miller, 2003; Shih, 2003; Wang, 2003). The general consensus of these
investigations, particularly for working adults, is summarized below:

* LN offer a high degree of interaction and collaboration that can be more
effective than traditional classroom methods.

* LN represent a long sought solution to the ongoing challenges associated with
adult education. Students can enjoy a dynamic, personal and scaleable
experience for continuous learning in a flexible learning environment.
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* LN provide the learner with a purposeful entry to Internet resources and thus
to a new era of learning technologies.

* LN connect learners and instructors on a 24/7 basis.

* LN also underpin the development of new patterns of relationships between
education and business through virtual arrangements such as faculty tours.

The following hypotheses were developed based on the foregoing literature review
and the hypothesis testing of Internet learning systems by Changchit (2003).

* Hypothesis 1: Students reporting that a hybrid format course is more effective
than a traditional format course is positively correlated with meeting student
expectations.

* Hypothesis 2: Students reporting that a hybrid format course supports job
demands is positively correlated with meeting student expectations.

* Hypothesis 3: Students reporting an interest in taking another hybrid course is
positively correlated with meeting student expectations,

* Hypothesis 4: Students reporting a change in studying habits is positively
correlated with meeting student expectations.

To test these hypotheses, a survey was conducted of working adults who had
recently participated in a hybrid operations management course. The results of the
survey are presented in the following section.

Student Response Survey

A 10-question instrument was developed to assess the student’s overall response.
The cohort group consisted of working managers enrolled in a 15-week graduate level
operations management course. The course format consisted of both Internet as well
as a number of in-class learning activities (Hybrid Learning Net). Some specific
demographics of this cohort group are reported in Table 1. The data shows that nearly
two-thirds of the students surveyed do not have an undergraduate business degree.
The wide range of student academic backgrounds, coupled with students returning to
the classroom after many years in the work place, provide a significant classroom
challenge in terms of the appropriate level of content delivery. This is one area where
Internet learning nets can help by providing customized and remedial content outside
the classroom.

A pre-test of the instrument was conducted using a similar hybrid based class
which was not included in the survey. Following the pre-test, the questionnaire was
distributed via the Internet to 175 students that had taken the HLN based course over
three trimesters (a total of seven classes). The number of respondents totaled 105
(60% response rate). An Excel database was developed from the questionnaire
responses. Table 2 provides descriptive statistics for selected survey variables,
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Table 1: Cohort Group Characteristics

Factor Mean

| Age 32
Years of Working Experience 7.8
International Students (%) 9
GMAT 566
Gender (% female) 34
UndeLELnduate Business Degree (%) 35
Annual Salary ($) 64,200

Table 2: Selected Descriptive Survey Statistics

Variable Description Percent
First time learning net user 80%
Gender (female) 34%
Hours studying/week 4.83
Numerical class grade 88.9
More effective than traditional course format 67%
Increase digital library usage 67%
Supportive of work schedule 93%
Interest in another hybrid course 89%
Interest in an “all” Internet course 13%
Changed study habits 35%

These statistics show that approximately 80% of the respondents indicate that this was
their first hybrid based course and that they spent an average of 4.83 hours/week
reviewing the course materials on-line. Additionally, 67% of the students found the hybrid
course design more effective than traditional instructional methods. Furthermore, 93% of
those responding to the survey indicated that they found this course design supported
their work schedule. This positive response can be attributed to the fact that nearly 75%
of the students missed one or more classes due to business activities, yet they were able
to remain engaged in the course. Also, 69% of the students found that the HLN course
fully met their expectations while only 5% indicated that it did not. Finally, only 13% of
the students expressed interest in an all Internet based course.

The survey’s open-ended question revealed the following general observations:

* Students were able to remain current with the assignments and content even
while on extended travel status.

* Students found the linked facility tours helpful in understanding basic
operational principles, e.g., how supply chain management is used in the
automotive industry.
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* Students enjoyed access to large-scale Internet-based databases, e.g., Bureau of
Labor Statistics.

* Students valued the insights gained into the dynamics of business management
via on-line business simulations.

* Students appreciated the availability of all course material at one accessible site.

* Students felt that real time practice testing increased their understanding of the
subject material.

The correlation coefficient between actual midterm exam scores versus average
practice Internet test scores was 0.78. Additionally, there was a very strong positive
correlation between the number of times the student took the practice tests and their
practice test scores. This data lead to the conclusion that consistent practice testing
yields higher actual test scores. The demographics of the survey participants were
consistent with the overall student population as measured by age and gender.

While one would expect similar results for in-class practice exams, the Internet
provides a more efficient testing environment, e.g., Internet-based testing does not
take up valuable class time. The testing system provided both weekly practice quizzes
(10 questions per quiz) and timed 90-minute mid term and final exams (50 questions
per exam). Students averaged approximately five hours in practice test taking over the
trimester. Additionally, the testing system offered a layered response structure
consisting of three feedback elements: 1) the correct answer, 2) a tutorial on the
question's subject matter and 3) a web link to additional supportive material.

Results Analysis

Table 3 summarizes the hypothesis testing results. The first hypothesis suggests
that a hybrid course that is found more effective than a traditional course is positively
related to meeting student expectations. The results support this hypothesis (r = .43,
p <.01). The second hypothesis, that a hybrid course that is supportive of job demands
is positively related to meeting student expectations, was found to be statistically
significant (r = .30, p < .01). Hypothesis 3 states that students who show an interest
in taking another hybrid course is related to meeting student expectations. The results
support this hypothesis (r = .57, p < .01). The final hypothesis states that a change in
studying habits is related to meeting student expectations. The results do not support
this hypothesis (r = -.03, p = 0.73).

Table 3: Hypothesis Testing Summary

Hypothesis p-value r Conclusion
1 0.00 A3 Supportive
2 0.00 30 Supportive
3 0.00 DT Supportive
4 0.73 -.03 Non-supportive
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Table 4 presents zero-order correlation coefficients for the database.

Table 4: Correlation Matrix (Pearson)

Variables 1 2 3 4 5 ] 7 8 9 10 n
1. First -

2, Gender -.04 -

3. Hours -05 -.09 -

4. Grade -05 -.19 10 -

5. More 06 -19 | 32* 06 -

6. Library -.10 =10 16 -06 26* -

7. Supportive =13 -13 J2 03 39 | 22* -

8. Another -03 =13 || 25% | 95% 26* | 26* | 50 -

9. All -08 07 -.04 07 15 03 10 14 -

10. Habits 20 18 J2 | -23% | -21% | 22% | -20% | -7 | -] -

11, Expectations -.06 -05 | .22* 04 A3% | 22% ] 0% | .57 | 08 | -03 -

*Significant at 0.05

The correlation data revealed, among other things, that interest in taking another
similar hybrid course is positively correlated with:

» The number of hours spent studying on the Internet (r=0.25, p < 0.01)

* The final numerical grade (r=0.25, p < 0.01)

* The view that a hybrid course is more effective than a traditional course
(r=46, p < 0.01)

* Increased digital library usage (r=0.26, p < 0.01)

The database was more fully explored using neural net analysis. A neural net
predictor model was developed based on a “training” set of 75 observations randomly
selected from the database where the target (dependent) variable was student
expectations (Huang, 2002). The candidate predictor variables are listed in Table 2.
Neural networks have seen increased use in educational applications (Choi, 2001).
Specifically, neural nets appear as the analytical tool of choice when the underlying
relationships between variables are somewhat ill defined as in the case of e-learning
(Gonzalez, 2002). The resultant R? was 0.95. Table 5 presents the relative importance
of the input factors. The variables “first Internet course” and “interest in taking
another similar course” account for more than 50% of the relative importance of the
factors considered.
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Table 5: Relative Variable Importance

Variable Importance
First HLN course 0.301
Interest in another hybrid course 0.275
Changed study habits 0.169
Higher grade 0.152
Increased library usage 0.047
Considered more effective 0.040
Interest in an all Internet course 0.014
Supportive of job demands 0.001
Hours studied 0.000
Gender 0.000

Figure 3 shows a plot of the actual versus predicted target variable values for the
training database.

Figure 3: Comparison of Actual versus Predicted Values for Target Variable
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The developed neural net model was then tested using a holdout dataset of 30
observations. The resultant R2 was 0.14, This outcome can be attributed to the small
sample size. Typically, a sample size on the order of 750 101000 observations should
yield improved performance results (Nguyen, 2001).

Neural nets can also be used for classification analysis wherein the target variable
is characterized into two or more categories. Specifically, neural nets have been found
to have superior performance relative to other classification methods over a wide range
of situations (Kiang, 2003). An example of neural net classification application is
college admissions in which the target variable categories could consist of accept,
reject or hold for further consideration (Hoefer, 2000). The target (dependent)
variable for the current classification study is defined as follows:
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¢ ]=Students found the course to be more effective than a traditional MBA course
* (=Students found the course not to be more effective than a traditional
MBA course

The neural net classification model was “trained” using 70 random observations
from the database. This model correctly classified 100% of the observations. This
model was then tested with the holdout group of 35 observations. The results of the
holdout group classification analysis are reported in Table 6.

Table 8: Classification Analysis of Target Variable (percent)

Classified 0 Classified 1
Actual 0 60 8
Actual 1 40 92

As can be seen from this data, the model was able to accurately identify those
students from the holdout group that found the HLN course more effective (92%).
However, the classification performance for the other group yielded a relative high
level of type I errors (40%). A type 1 error in this case is defined as classifying a
student who actually found the HLN more effective than a student who did not. The
type I problem can be attributed to the relatively small sample size for the holdout
group particularly with respect to the first category (sample size = 10). Enhancing the
size of the database over time as additional students are exposed to the HLN course
should lead to a more accurate classification model (Kiang, 2003). The overall
accuracy rate of the neural net is 83%. This statistic is defined as the proportion of
correct classifications across all categories (29/35). This performance result compares
favorably with similar studies on preference classifications (Wong, 2000). The above
classification model can be used to identify those students that may require additional
preparation attention prior to and during the HLN course. Further, the model can be
extended to pinpoint those instructor controlled tasks that are viewed as important by
the students, e.g., e-mail feedback.

System Implementation Issues

A fundamental tenet of the HLN design is that one size does not fit all. That is,
students do not learn at the same pace and they are impacted differently by the
learning environment. While considerable attention is now being given to the
development of e-learning content, there are a number of other structural components
that need attention. These include system implementation and operation. Some
specific administrative challenges in implementing an HLN are highlighted in the
following:

e Training faculty for successful system deployment and usage
* Providing worldwide access with the highest quality standards
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Setting specific performance goals and metrics [or measuring

student performance and expectations

* Maintaining format consistency across departments and educational programs
* Preparing students for entry and ongoing use of learning nets

Establishing the overall school culture that fosters learning net innovation

Successful system implementation requires a coordinated effort to a degree not seen
in the past among faculty, IT technologists and administrative staff. One
implementation strategy is first to deploy a prototype system using a specific cohort
group such as an executive MBA program where the number of students is relatively
small and the content is standardized. Based on the experience gained from the
prototype, the HLN can then be expanded driven primarily on resource availability and
content development. Student acceptance is also another significant factor (Martins,
2003). Arguably, the single most important operational issue is that the learning net
must be available on a 24/7 basis. Anything less undercuts the basic notion of
knowledge on demand. Developing the internal capability to deploy a learning net can
be complex and expensive. Furthermore, an internalized approach may not take
advantage of the ongoing developments in delivery technology, e.g., search engine
technology. One emerging implementation strategy that is designed to help overcome
the aforementioned issues consists of developing institutional partners with both
content and application service capabilities (Sorel, 2001). This approach focuses
specifically on the basic ideas behind supply chain management and is consistent with
the increased use of suppliers in large volume operations such as those found in most
business programs. Measuring ongoing system effectiveness and performance is
required to help insure a viable and cost/effective learning net (Bersin, 2002).

Conclusions

Learning nets are on the rise in higher education (Coppola, 2002). The purpose of
this paper was twolfold: 1) to highlight the design of a hybrid learning net (HLN) for
management education applications and 2) to present the results of a survey of
working adults that utilized a HLN in a graduate level operations management course.
The HLN combined both Internet-based content delivery with specilic in-class
learning exercises. The overall student response as measured by a number of survey
dimensions was positive. The results revealed that nearly 70% reported that the course
fully met their expectations. More specifically, the survey results indicated that the
presentation of course content and assignments via the Internet were found to be more
effective than traditional methods and that the HLN design was supportive of student
job requirements. Furthermore, student usage of digital library assets increased. These
results are consistent with the notion that HLN fosters new and robust learning
patterns (Miller, 2003). HLN provides a vehicle for moving from a teaching-centric
towards a learning-centric educational paradigm which is particularly attractive for
graduate management education for working adults. The evidence suggests subject
mastery is not eroded as a result of Internet based learning as long as students remain
persistent (Mclaren, 2004).
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The overall goal of HLN is to optimize the use of the Internet to provide effective
distance learning while enhancing faculty and peer interactions. HLN provides an
opportunity for collaborative learning that often yields a positive impact on the
educational experience (Graham, 2001). Another essential feature of HLN is real time
feedback. Real time feedback can be provided in a variety of ways, including testing
and simulations. This capability presents both the instructor and student with insights
into subject areas that require more attention. Providing the broadest range of tutorial
instruction optimizes the opportunity for effective learning. Asynchronous real time
feedback is particularly attractive for working adults who have difficulty maintaining
an ongoing presence on the campus. The HLN stratagem outlined herein is designed
to replace the three pillars of traditional instruction - fixed time, fixed location, and
fixed learning pace — with a flexible and customized learning process. Specific benefits
of HLN include the following:

* Integrated perspective on the course/program

» 24-7 access to content including real time testing with feedback

» Courses designed for specific learning applications with real time updating
* Convenience which is particularly important for working adults

» Improved content linkage

Additionally, an HLN based curriculum permits more working adults access to the
growing body of management know-how that will allow them to remain competitive
in an ever-increasing global marketplace. There are a number of developmental tasks
that need to be accomplished to further enhance the effectiveness of the HLN in
business education. These include enhanced interactive simulations, real time videos
and student performance diagnostics. One promising technology to support the latter
are called artificial agents (Cheung, 2003). These Internet based systems can be used
to design lesson plans and learning experiences based on student test performance and
background characteristics. Similar systems are being used throughout industry to
improve both productivity and effectiveness and could play a similar role in enhancing
student learning (Casteluccio, 2001).
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Forecasting Occupancy Levels:
A Problem for Management
Forecasters

Jeffrey E. Jarrett
Jeffrey S. Plouffe
University of Rhode Island

Accurately forecasting occupancy levels is an essential planning ingredient
in the process of developing a forecast of total annual revenue in managing
an institution of higher education. Literature suggests that applied time
series analysis is preferable to causal models for this application. The
problem is that time series methods may not be optimal for forecasting total
occupancy level due to the presence of measurement error in the historical
occupancy data. Song and Chissom (1993b, 1994) developed a time series
method based on Fuzzy Logic Set Theory (Zadeh, 1965), which they report
to be robust in the presence of this type of uncertainty. We compare six
general time series methods and the fuzzy method of Song and Chissom
across two direct and two derived forecasting strategies. We also compare six
time series methods and the “fuzzy” across direct and composite forecasting.
We evaluate these combinations of method and strategy based on the criteria
of accuracy and economy. The results indicate that the fuzzy time series
method in conjunction with a direct forecasting strategy is preferable to all
other combinations of method and strategy evaluated for forecasting each
semesters total occupancy level.

Significant changes in the economic and demographic environments of public
institutions of higher education increase the difficulty of forecasting of their total
annual revenue (Zuniga, 1997). Rather than forecast total annual revenue directly,
administrators combine the revenue forecasts for each of the revenue centers within
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the institution to obtain the institution’s total annual revenue forecast, (Caruthers and
Wentworth, 1997). These revenue centers, in descending order of contribution, are
Tuition and Fees (27.5%), Auxiliary Services (25.0%), State and Local Government
(24.5%), Federal Government (11.0%), Endowments/gifts (8.5%) and Other (3.5%),
(Hauptman, 1997). Recent data not discussed here indicate a continued decline in the
public support of higher education.

Administrators facing the pressure to fulfill student demand for housing, have
adopted sophisticated quantitative forecasting models to improve the accuracy of their
forecasts (Layzell, 1997). To date, nearly all of the research in this area focused on
developing methods for forecasting enrollment levels. These levels are necessary to
calculate the revenue forecast for tuition and fees, which are the institution's largest
revenue center (Brinkman,1997).

In contrast, research focusing on the development of methods for forecasting
occupancy levels are nonexistent. These levels, however, are necessary to predict the
revenue forecast for room and board. Revenue from room and board is 75.5% of the
revenue from auxiliary services or 18.5% of an institution’s total annual revenue
(Hauptman, 1997). In light of an institution’s objective to accurately forecast its total
annual revenue, the need to accurately forecast each semester’s residence hall
occupancy level is clear and is similar to occupancy levels of for-profit enterprises.

The objective of this paper is to offer practical guidelines when followed by budget
planners so they may obtain accurate forecasts of their institutions fall and spring
semesters’ total occupancy level. The relevant body of literature indicates that, for
reasons of economy and accuracy, time series forecasting methods are preferable to other
forecasting methods for this application. This will be investigated further in this paper.

Unfortunately, due to the manner in which management predicts and records
occupancy levels, historical occupancy data contain considerable measurement error.
In addition, general time series forecasting methods may not be robust enough to
produce a sufficiently accurate forecast when this type of uncertainty is present (Song
and Chissom, 1993). The authors propose to use “fuzzy set theory” (Zadeh, 1965)
introduced by Song and Chissom (1993b), to produce better results for university
management.

This paper studies and compares six general time series methods (Chan, 2002) and
the Song and Chissom (1994) fuzzy time series methods across two direct and two
derived forecasting strategies. The dynamic artificial neural network models for
forecasting time series events (Zhang, 2003; Ghiassi et al., 2005) are ignored since
dynamic modeling of this type presents a different architecture and is not directly
comparable to the fuzzy method that is the focus of attention in this study. By directly
modeling the direct strategies, the original total occupancy time-series to obtain the
total occupancy forecast for the fall and spring semesters. In the derived strategies,
freshmen, sophomores, junior and senior occupancy forecasts are combined to form
the total occupancy forecast for each semester are evaluated. In total, we evaluate fifty-
six combinations of method and strategy for forecasting total occupancy level for each
semester for goodness-of-fit. The measures of fit used are Mean Absolute Deviation
(MAD), Mean Absolute Percentage Error (MAPE) and Root Mean Square Error (RMSE)
(Jarrett, 1991; Shumway and Stoffer, 2000). The authors hypothesize that due to the
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presence of measurement error, the fuzzy time series method, strategy aside, produces
the most accurate forecast.

We organize the remainder of this paper as follows: The Background section
highlights the similarity between occupancy and enrollment data, and reviews the
quantitative and combination methods used to forecast the latter. The Methodology
section discusses the data collection process; the four competing strategy alternatives
for obtaining a total occupancy forecast for each semester; a review of the general time
series methods use and a review of the measures used to assess goodness-of-fit. The
Results section presents in two tables, evidence indicating that the fuzzy time series
method in combination with a direct forecasting strategy provides the most accurate
forecasts of each semester’s total occupancy level. We include a subjective assessment
of the economy of each combination. The Discussion section reviews the efficacy of
the direct forecasting approach as well as an evaluation of the fuzzy time series
method. We include some suggestions for future research.

The results section presents in two tables, evidence indicating that the fuzzy time
series method in combination with a direct forecasting strategy provides the most
accurate forecasts of each semester’s total occupancy level. A subjective assessment of the
economy of each combination is included. The discussion section reviews the efficacy of
the direct forecasting approach as well as an evaluation of the fuzzy time series method.
Suggestions for future research are also included in this section of the paper.

Background

There is significant similarity between the dynamics and characteristics of
occupancy data and those of enrollment data within a given institution. Occupancy
level, like enrollment level, fluctuates throughout a given semester. Often the
department notified of changes in these levels is different than the one recording or the
one reporting these levels. As such, it is likely that an institution's reported historical
occupancy level and its enrollment level have measurement error. Due to these
similarities between occupancy data and enrollment data, previous research on
forecasting enrollment levels is used as the relevant body of literature for this study on
forecasting occupancy level.

Methods

The methods examined fall into one of two groups: curve fitting techniques (time
series methods) or causal (explanatory, structural and econometric) models. Curve
fitting techniques rely on patterns in the behavior of enrollment itself to produce a
forecast, whereas causal models rely on the relationship between the predictors of
enrollment and enrollment itself to produce the forecast (Brinkman, 1997). Causal
modeling by far dominates the research on forecasting enrollment within institutions
of higher education.

Recent research covering the use of quantitative methods includes the following.
Hoenack and Weiler (1979) developed a complex causal model for long-term
enrollment forecasting. They focused on the examination of the relationship between
demands for higher education, and price and labor market variables. Sally (1979)
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argued that short-term forecasts are more important for budgetary purposes than are
long-term forecasts, and showed how to distinguish the influence of cyclical, seasonal
and trend effects.

Gardener (1981) utilizing a double exponential smoothing model examined the
effects which alternative weighting factors had on enrollment forecasts. Weiler (1984;
1987a) demonstrated how to design and use econometric enrollment demand models.
Weiler (1987b) used an econometric technique for dealing with supply constrained
graduate enrollments at public universities. Pope and Evans (1985), Chatman (1986),
and Paulsen (1989) all showed how to provide regularly updated monthly forecasts of
the next term’s enrollment. Pfitsner (1987) explained how to use a Box-Jenkins
procedure for producing a short-term enrollment forecast. Mixon (1993) and Mixon
and Hsing (1994) use econometric techniques to forecast out-of-state enrollments.
Bingham (1993) demonstrates how one predicts enrollment within the framework of
marketing theory. Song and Chissom (1993b and 1994) introduced a time series
method based on Fuzzy Set Theory (Zadeh, 1965) for forecasting enrollments. These
authors proposed this model to address uncertainty in the form of “fuzziness” in the
historical observations of enrollment data. These authors drew a distinction between
uncertainties in the form of fuzziness and uncertainty because of white noise. In the
latter case, they concluded that white noise results from random factors and can be
handled by traditional stochastic models. In the former case, they concluded that
fuzziness results from non-random factors such as measurement error and can only be
handled by fuzzy models. In their study, they compared their fuzzy method to time
series linear regression on a single series of enrollment data. They evaluated their
method using the forecast error measures (MAD) and (MAPE).

Several results come from prior research on the use of quantitative forecasting
methods. Specifically, curve fitting or time series methods appear to be more
appropriate for short-term forecasts, particularly when one uses the forecast for
budgetary purposes. In contrast, past research indicates that causal methods are more
appropriate for long-term forecasts. Further, the curve fitting techniques are more
economical then the causal techniques as they require only historical observations on
enrollment itself to produce a forecast. Mahmoud (1984, pg. 139) has stated with
respect to quantitative forecasting methods: “time series methods are almost always
better than explanatory variable models’. The fuzzy time series method appears to offer
the dual benefits of economy and robustness to measurement error.

Combination Methods

Research on the use of combination forecasting methods for enrollment forecasting
is quite limited. Nunley (1981) discusses how to use a combination of quantitative
forecasting techniques along with a qualitative consultative approach to predict
enrollment. Weissman (1994) provides an example of a hybrid approach in which one
uses regression routines to develop statistical relationships between services area
populations and enrollments in various academic disciplines. These forecasts are
adjusted by administrators in each discipline as they consider various factors,
including supply, which may affect enrollment.
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Although the number of studies exploring the use of combination forecasting
methods is small, in practice, these methods may be the most frequently used. As an
example, at the University of Rhode Island, the institution serving as the subject of this
study, administrators regularly adjust forecasts of enrollment level and occupancy level
based on their intuition. On this point however, Makridakis (1979, pg. 97) concludes,
“modifying the results of a quantitative forecast with a judgmental component tends
to reduce the accuracy of the forecasts and adds to their costs".

Forecasting Strategies

The forecasting literature indicates one can use alternative strategies to obtain
forecasted values when employing time series methods, specific forecasting method
aside. One such strategy is to obtain forecasted values by directly modeling the time
series of interest (Box, Jenkins and Reinsel, 1994). We used this direct strategy
exclusively in the research on forecasting methods discussed above. A second strategy,
when applicable, is to forecast the sub-aggregate series of the time series of interest.
One combines these sub-aggregate forecasts to form a derived forecast for the series of
interest (Wei and Abraham, 1981; Weatherby, 1984; Lutkepohl, 1984). This second
strategy, in principle, is the one used by administrators to obtain the total annual
revenue forecast for four-year public higher education institutions. A third strategy is
to directly model the time series of interest with several methods, and to use the mean
of these forecasts as the final forecast for the time series (Bunn, 1979; Theil, 1954).

Method

Data Collection

We obtained the residence occupancy data from the Department of Housing, the
Registrar’s Office, and the Bursar’s Office at the University of Rhode Island. As there
is no single measure of occupancy level for an academic year, historical occupancy data
was obtained and recorded separately for the fall and the spring semesters for the
academic years 1986-1997. This was a sufficiently lengthy period to avoid problems
associated with a spike or some other data intervention.

Data collection establishes October 16th as the occupancy level date for the fall
semester and February 23rd for the spring semester. These dates are also suitable for
calculating total revenue for each semester. However, due to inaccuracies in the
occupancy records and the absence of a recording date for some observations, there is
a substantial probability that measurement error is present.

The specific time series used in this study are total occupancy level, as well as
freshman, sophomore, junior and senior occupancy levels for the fall and spring
semesters for the years 1986-1997. This provided ten time series of occupancy data
with twelve observations each. We created an additional five time series by combining
each category? fall and spring semester occupancy time series into a single time series
with twenty-four observations.
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Forecasting Strategies

Both direct and derived forecasting strategies were examined. When these two
strategies were implemented, two direct and two derived alternatives result for
obtaining each semester’s total occupancy forecast. These four possibilities are (1a)
directly model the fall and spring semester total occupancy time series finding (t+1) for
each semester. (1b) directly model the combined fall/spring semester total occupancy
time series finding (t+]) and (t+2) for the fall and spring semesters respectively. (2a)
directly model the fall and spring semesters freshman, sophomore, junior and senior
occupancy time series’ finding (t+1) for each semester. Then combine the class forecasts
for each semester to obtain the derived total occupancy forecast for each semester; (2b)
directly model the combined fall/spring semester freshman, sophomore, junior and
senior occupancy time series' finding (t+1) and (t+2) for the fall and spring semester
respectively. Then combine the class forecasts for each semester to find the derived total
occupancy forecast for each semester. Alternative (la) implies that each semester’s
historical total occupancy level is the best predictor of its future total occupancy level.
Alternative (1b) implies that each semester’s historical total occupancy level plays a role
in predicting the future total occupancy level of the other semester. Alternatives (2a)
and (2b) suggest that the process of combining the class forecasts into a forecast of total
occupancy level serves to minimize overall forecast error.

Data Analysis: General Time Series Methods

Six general time series forecasting methods were used. They are: Moving Average
(MA), Single Exponential Smoothing (SES), Double Exponential Smoothing (DES),
Brown's Method (BLE), Holt’s Two-parameter Linear Exponential Smoothing (HLES)
and Times Series Linear Regression (TSLR). The purpose is to find the benefits from
the fuzzy method using the aforementioned benchmark methods to learn lessons for
future forecasting activities (see Armstrong and Pagell, 2003) where they argue that
one cannot evaluate all techniques under all principles). Time series methods were
engaged because they represent methods ranging in sophistication from simple to
complex and because they include both methods with and without trend adjustments.
To ensure sufficient rigor, every parameter setting or combination of parameter
settings for fit in each of the above methods was evaluated. Due to their limitations,
we did not employ the first three general time series methods in the evaluation of
approach (1b) and (2b) were not employed.

Data Analysis: Fuzzy Time Series Methods
Fuzzy time series methods to evaluate all four-strategy alternatives outlined above
were examined!.

Evaluation Methods
In this study, the recommendation of Krajewski and Ritzman (1994), regarding the
magnitude of the weights used in time series methods were followed. Specifically, if

1An in-depth example, with appropriate descriptions, of the fuzzy time series method combined with strategy alternative
(1a) are available from the authors @DelCampo@mgt.unm.edu.
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weights exceed (.5), an alternative method was employed. The magnitude of the
model weights aside, the selection of the appropriate time series method was based on
the fit of the method to the time series, with the fit being measured as forecast error.
Decisions on goodness-of-fit were based on achieving the objectives of minimizing
MAD and MAPE (as was the case in the Song and Chissom (1993b) study). RMSE was
also included because of its wide use and statistical properties.

Results

The objective of this study was to identify the combination of a forecasting strategy
and a time series method which provided the most accurate forecast of each semester’s
total occupancy level. Tables 1 and 2 present the forecast errors for the model of best
fit within each of the four strategies alternatives evaluated in this study for the fall and
spring semesters respectively. In each table, the forecasting strategy and method
combination, are listed in descending order.

Table 1: Forecast errors for model of best fit within each of four strategy alternatives evaluated
(Fall Semester)

Approach Method Forecast Error

MAD MAPE RMSE
Direct Independent (1a) Fuzzy 113.91 2.93% 161.95
Derived Independent (2a) TSIR 134.77 3.57% 167.05
Derived Combined (2b) TSIR 149.55 4.06% 184.23
IDirect Combined (1b) TSIR 149.86 4.08% 183.3

Table 2: Forecast errors for model of best fit within each of four strategy alternatives evaluated

(Spring Semester)
Approach Method Forecast Error
MAD MAPE RMSE
[Direct Independent (1a) Fuzzy 87.73 2.42% 138.65
[Derived Independent (2a) Fuzzy 115.27 3.38% 144.26
IDerived Combined (2b) BIE 139.69 3.87% 171.31
IDirect Combined (1b) TSLR 149.86 4.08% 183.3

These results suggest that alternative (la) in conjunction with the fuzzy time series
method, provides the most accurate forecast of each semester's total occupancy level.
In addition, while the fuzzy method is more time consuming to setup initially than are
the general time series methods, the fuzzy method (la) combination is very
economical to implement. The derived strategy (2a) in conjunction with TSLR for the
fall semester, and fuzzy time series for the spring semester ranks second in accuracy.

However, due to the use of the derived strategy these combinations are not very
economical. Alternative (2b) in combination with TSLR for the fall semester and BLE for
the spring semester ranks third in accuracy. Due to the derived strategy, however, these
combinations are not very economical. Alternative (1b) in combination with TSLR ranks
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forth in accuracy for both semesters. This combination is, however, the most economical
of the combinations evaluated?- 3.

Discussion

The need to accurately forecast residence halls’ occupancy levels in public
institutions of higher education has become increasing important as budget planners
strive to produce a more accurate forecast of their institution's total annual revenue.
This study presents a comprehensive review of common forecasting strategies and
time series forecasting methods which the literature suggests are appropriate for
forecasting residence occupancy level. Included in this review is the relatively
unknown fuzzy time series method of Song and Chissom (1993a), a method they
proposed as a solution to the problem of measurement error in the historical
observations of a time regardless of the source of the time series.

The results of this research indicate that directly modeling each semester’s total
occupancy time series with the fuzzy time series method provides a more accurate
forecast of each semester’s total occupancy level than do any of the alternative
combinations evaluated. This combination of strategy alternative and method is
relatively economical and all calculations can easily be performed in an Excel
spreadsheet.

The success of the direct forecasting strategy (1a) in this application indicates that
each semesters historical total occupancy level is the best predictor of each semester’s
future total occupancy level. Correctly identifying this relationship is an important
step in obtaining an accurate forecast.

The accuracy of the fuzzy method is due to two factors. The first is the model's
robustness, which is established in Step 4 of the fuzzy forecasting procedure. In this
step, a probability is assigned to each fuzzy set representing the degree of membership
of a given historical observation to that fuzzy set. In essence, this step creates an interval
around the observed occupancy value which is likely to capture the true occupancy
value in fuzzy teffils. As such, the influence of measurement error is muted. In the Song
and Chissom (1993b) study, these authors observed that increasing or decreasing
observed values by as much as 5% had no influence on the forecasted values.

The second factor contributing to the fuzzy method's accuracy is the Rfinal matrix
calculated in Step 7. The Rfinal matrix summarizes the relationships between the
historical observations of occupancy level, just as beta does in the TSLR method or the
level or trend component does in the simpler time series methods. The difference,
however, is that the Rfinal matrix appears to retain more unique information about the
relationships between historical observations than do the single summary measures.

A shortcoming of the fuzzy time series method is the subjective nature of the
decisions made in steps 1, 2 and 4 of the fuzzy forecasting procedure. Developing more
objective criteria for steps 1, 2 and 4 in the procedure represents an excellent

2Charts presenting the observed vs. the Fuzzy forecast values of total occupancy level for each semester are available from
the authors @DelCampo@mgt.unm.edu.

3Twenty four tables presenting the forecast error measures for all of the combinations and all of the time series evaluated
in this study are available from the authors @DelCampo@mgt.unm.edu.
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opportunity for additional research to advance the fuzzy time series method. There are
also opportunities for additional research on forecasting occupancy level. Assuming
continued use of qualitative or judgment forecasting methods by higher education
budget planners to obtain each semester’s total occupancy level, an experiment to
compare methods and add to the relevant research in this area. Relative to quantitative
methods, the addition of the results from more advanced time series methods and long
memory modeling of occupancy data would serve to extend the results of this study.
Most important, management and budget planners can relieve themselves of the
burden of terribly inaccurate and confusing forecast information.

References

Armstrong, S. & Pagell, R.A. (2003). Reaping Benefits from Management Research:
Lessons from the Forecasting Principles Project Interfaces, 33, 6, 89-111

Bingham, B., Jr. (1993). Marketing the Institutions of Higher Learning: A Research
Analysis Enrollment Model. Journal of Marketing for Higher Education, 4(1/2), 59-72.

Box, G.E. P, Jenkins, G.M. & Reinsel, G.C. (1994). Time Series Analysis: Forecasting
and Control (3rd. ed.) Upper Saddle River, New Jersey: Prentice-Hall

Brinkman, PT., & Mclntyre, C. (1997). Methods and Techniques of
Enrollment Forecasting, New Directions in Institutional Research, 94 67-80

Bunn, D.W. (1979). The Synthesis of Predictive Models in Marketing Research,
Journal of Marketing Research, 16, 280-283

Caruthers, J. K., &Wentworth, C.L. (1997). Methods and Techniques of Revenue
Forecasting, New Directions in Institutional Research, 93, 81-94

Chan, N. H. (2002). Time Series; Applications to Finance, New York.

Chatman, S. P. (1986). Short-Term Forecasts of the Number and Scholastic
Ability of Enrolling Freshman by Academic Divisions, Research in Higher
Education, 25, 1, 68-81, Wiley.

Gardner, D.E. (1981). Weight Factor Selection in Double Exponential Smoothing
Enrollment Forecasts. Research in Higher Education, 14, 1, 49-56

Ghiassi, M., Saidane, H. & Zimbra, D. K. (2005). A Dynamic Artificial Neural
Network Model for Forecasting Time Series Events, International Journal of
Forecasting, 21, 41-362

Hauptman, A.M. (1997). Methods and Techniques of Enrollment Forecasting,
New Directions in Institutional Research, 94 19-36

Hoenack, S.A. & Weiler, W. C. (1979). The demand for higher education and
institutional enrollment forecasting, Economic Inquiry, 17, 1, 89-113

Jarrett, J.E. (1991). Business Forecasting Methods, Second Edition; Oxford,
England: Basil Blackwell, Ltd.

Kosko, B. (1992). Neural Networks and Fuzzy Systems, Upper Saddle River,
New Jersey: Prentice Hall

Krajewski, L. & Ritzman, L. (1994). Operations Management: Strategy and Analysis,
Addison-Wesley: New York.




Journal of Business and Management - Vol. 12, No. 1, 2006

Layzell, D.T. (1997). Forecasting and Managing Enrollment and Revenue: An
Overview of ClUTent Trends, Issues and Methods, New Directions Institutional
Research, 94, 1-5

Leslie, L. L., & Brinkman, PT. (1988). The Economic Value of HigherEducation,

Old Tappan N J.: MacMillian, 1988.

Lutkepohl, H. (1984). Forecasting Contemporaneously Aggregated Vector
ARMA Processes; Journal of Business and Economic Statistics, 2, 201-214.

Mahmoud, E. (1984). Accuracy in forecasting, A Survey, Journal of Forecasting 3,
139-159

Makridakis, S., Andersen, A., Carbone, R., Fildes, R., Hibon, M., Lewandowski, R.,
Newton, J., Parzen, E. & Winkler, R. (1982). The Accuracy of Forecasting: An
Empirical Investigation (with discussion), Journal of Forecasting, 1 (2): 111-153.

Makridakis, S., & Hibbon, M. (1979). Accuracy of Forecasting: An Empirical
Investigation (with discussion), Journal of the Royal Statistical Society (A), 142.
Part 2, 97-145

Mixon, EG., Jr. (1993). Factors Affecting Student Migration across States,
International Journal of Man Power, 13(1), 25-32

Mixon EG., Jr., & Hsing, Y. (1994). The determinants of out-of-state enrollments in
Higher Education: A Tobit Analysis. Economics of Education Review 13(4) 329-335

Paulsen, M.B. (1989). A Practical Model for Forecasting New Freshman Enrollment
During the Application Period, College and University, 1989, 64, 4, 379-391

Pfitzner, C.B. (1987). A Short-Term Forecasting Procedure for Institution Enrollments,
Community/Junior College Quarterly of Research and Practice, 11(3), 142-152

Pope, J.A. & Evans, ].P. (1985). A Forecasting Model for College Admissions, College
and University, 60(2), 113-131

Sally, C.D. (1979). Short-Term Enrollment Forecasting for Accurate Budget Planning,
Journal of Higher Education, 50(3), 323-333

Shaw, R.C. (1984). Enrollment Forecasting: what methods work best?

NASSP Bull 68: 52-8

Shumway, R. H. & Stoffer, D. (2000). Time Series Analysis and Its Applications,
Springer-Verlag

Song, Q. & Chissom, B.S. (1993a). Fuzzy time series and its models, Fuzzy Sets and
Systems 54(3): 269-278.

Song, Q. & Chissom, B.S. (1993b). Forecasting enrollments with fuzzy time series:
Part 1, Fuzzy Sets and Systems, 54, 1, 1-9

Song, Q. & Chissom, B.S. (1994). Forecasting enrollments with fuzzy time series:
Part 2, Fuzzy Sets and Systems, 62(1): 1-8

Theil, H. (1954). Linear Aggregation of Economic Relations; Amsterdam: North-
Holland Publishing Company

Weatherby, G. (1984). Aggregation, Disaggregation and Combination of
Forecasts. Unpublished Ph.D. Dissertation, Georgia Institute of Technology.

Wei, W.S. and Bovas, A. (1981). Forecasting Co-temporal Time Series Aggregates;
Communications in Statistics; A10, 1335-1344.




Jarrett and Plouffe 69

Weiler, W.C. (1984). Using Enrollment Demand Models in Institutional Pricing
Decisions, In L.L. Litten (ed.), Issues in Pricing Undergraduate Education, New
Directions in Institutional Research, 42 San Francisco: Jossey-Bass

Weiler, W.C. (1987a). Enrollment Demand Models and Their Policy Uses in

" Institutional Decision Making, In IC. Smart (ed.) Higher Education: Handbook of
Theory and Research, vol. 3. New York: Agathon Press

Weiler, W.C. (1987b). Enrollment Demand with Constrained Supply in Higher
Education Institutions, Research in Higher Education, 27, 1, 51-61

Weissman, J. (1994). Enrollment Projections: Combining Statistics and Gut Feelings.
Journal of Applied Research in the Community College, 1, 2, 143-152

Wu, C. & Ming, M. (1985). Applied Fuzzy Sets Methodology, Beijing: Normal
University Press

Zadeh, L.A. (1965). Fuzzy Sets, Inform and Control, 8: 338-353

Zhang, G. P (2003). Neural Networks in Business Forecasting, Hershey, PA.:

Idea Group Inc.

Zuniga, R.E. (1997). Demographic Trends and Projections Affecting Higher

Education, New Directions in Institutional Research, 94 3-19



DelCampo and Hinrichs n

A Touch of Class: Work and
Family Balance in Professional
and Working Class Hispanics

Robert G. DelCampo
Andrew T. Hinrichs
University of New Mexico

This article examines work-family conflict (a form of interrole conflict in
which the role pressures from the work and family domains are mutually
incompatible in some respect) among Hispanics at different levels of
Socioeconomic Status (SES). Results did not support the hypothesis that
Hispanics with a lower SES experience a higher level of WFC due to limited
resources. However, because Hispanics are stereotypically considered loyal
and family-oriented, these values may become weakened by upwardly-
mobile career goals. Second, the maintenance of some level of Hispanic (or
any ethnic) identity can improve the individual's ability to create family and
work role separation.

The focus of the present study was to increase understanding of the challenges
many individuals face in trying to achieve and maintain a balance between their work
lives and their family lives. The most common type of household in American society
today is the dual-earner home. As a result more individuals than ever are being
confronted with the difficulties inherent of trying to be a good worker, as well as a
good family member. This challenge may be especially salient for working-class
individuals who may face more obstacles than their middle-class counterparts in
embracing these challenges due to more limited resources.

The literature review completed for this study found that the increase in the
number of individuals working outside the home has caused people to move between
two realms on a daily basis, the home realm and the work realm, which are in many
ways like two different countries or cultures. While both genders are affected by the
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challenge of balancing work and family, women report higher levels of difficulty and
related stress (Higgins & Duxbury, 1992). The differences in class (professional
versus working class) have yet to be examined. While women still do the majority of
the housekeeping and emotional work at home, even if they are employed full-time
outside the home, Hispanic women report higher levels of satisfaction than do Anglo-
American women because they do not experience as much pressure to be
“superwomen”. There are a number of consequences associated with the challenge of
maintaining work and family balance: problems at work spill over to home, and
problems at home spill over to the workplace. At home, these problems are associated
with decreased marital satisfaction, lower overall assessments of family relationships,
and increased tension in the home for all involved. In the workplace, these problems
can cause reduced performance, greater absenteeism, higher rates of turnover, and lack
of job satisfaction and job commitment. Those individuals who are satisfied with their
jobs are generally more committed to them, but job satisfaction has been found to be
linked to satisfaction with one’ life (Rice, Frone & McFarlin 1992). The challenge is
therefore quite significant. Individuals who are trying to fulfill more roles than they
are comfortably able to do, end up experiencing burnout in both their home and work
environments; negatively affecting themselves and all with whom they are involved.

Literature Review

The United States Census Bureau defines persons of Hispanic origin as those who
live in the United States and indicate their origin as Mexican, Puerto Rican, Cuban,
Central, or South American. Of particular note is that persons of Hispanic origin may
be of any race. Along these same lines, ‘Latino' is defined as an individual living in the
United States originating from or having heritage relating to Latin America (U.S.
Census Bureau, 2000). While much debate exists as to how inclusive/exclusive these
terms might be, for the purposes of the current study, the terms 'Hispanic' and 'Latino'
will be used interchangeably. Hispanics are the largest and one of the fastest growing
minority groups in the United States. Currently, there are approximately 33 million
Hispanics, comprising approximately 12% of the U.S. population. It is projected that
Hispanics will comprise a group of over 50 million by 2020 (U.S. Census Bureau,
2000). According to Census projections, Hispanics will comprise at least 25% of the
total United States population by 2050. This group has accounted for 40% of the
population growth in the United States in the past decade, growing at 60%, ten times
the rate of non-Hispanics (Blancero & Blancero, 2001.) The U.S. Latino population
has grown faster than predicted since 1990 and is now approximately the same size as
the African-American population (U.S. Census Bureau, 2000). Clearly, Hispanics are
a growing component of the workforce that corporations need to consider, especially
if it can be demonstrated that they differ from other groups in the workforce.

Despite the explosive growth of the Hispanic population in the United States, there
has been little research done on this group. The rise in the number of Hispanics poses
great opportunity for researchers and practitioners and has important implications for
organizations, especially considering the lack of scholarly work in this area. Moreover,
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Hispanic business professionals have been largely under-investigated by business
researchers. In the present study, business professionals were operationalized as those
white-collar workers with a minimum of an undergraduate college degree.

The emergence of Hispanic business professionals has had effects on numerous
levels. In addition to gaining strength as a larger portion of the workforce, Hispanics
are becoming a more powerful consumer group. Increasing numbers of Hispanics are
also beginning to make significant in-roads in their corporate presence. Learning
more about this group and their perceptions about business practices, and more
specifically their ability to cope with the strain created by multiple roles (work and
family), is important not only to Corporate America, but to Hispanics themselves.

Work-Family Conflict

The literature on Work-Family Conflict (WFC) is well reflected in the work of
Greenhaus & Beutell (1985). Their study examined the sources of conflict, between
the work role and the family role. Their model predicted that family/work pressures
are brought about by time-based conflict, strain-based conflict, and behavior-based
conflict. The model hypothesized that role pressures (and hence WEC) are intensified
when the work and family roles are central to the person’s self-concept and when there
are strong negative sanctions for non-compliance with role demands. The research
findings were generally consistent with the notion of time-based conflict, meaning
there is conflict when pressures of time are not compatible with the demands of their
other role domain. The authors’ findings on strain-based conflict show that strain,
conflict, or the absence of support contribute to WFC.

Going further, researchers see that the interaction between work-nonwork conflict
and the perceived quality of life are negatively related to overall quality of life (Rice,
Frone & McFarlin 1992). These researchers concluded that the relationship between
work-nonwork conflict and the perceived quality of life are not strengthened or
weakened by membership in a sociodemographic subgroup. However, the specific
impact of a more collectivist, traditionally family oriented group (such as Hispanics)
was not evaluated. In an earlier study, Frone & Rice (1987) examined the effect of job
and family involvement. Their study looked at whether family involvement moderates
the relationship between job involvement and WFC. Two areas of family involvement
and two areas of WFC were reviewed for evidence of inter-role conflict. The results
showed that job-spouse conflict was positively related to job-involvement among
people high in spouse involvement, but was unrelated to job-involvement among
people low in spouse involvement. Contrary to the authors' predictions, parental
involvement did not moderate the relationship between job involvement and job-
parent conflict. Rather, job involvement was positively related to job-parent conflict
regardless of the level of parental involvement. They concluded that most people are
likely to be motivated to evaluate themselves favorably as parents, or demands as
parents are more difficult to ignore or escape than other roles. Professional couples
are often busier and constrained by time; this could advance WFC regardless of the
resources available to them.

Similarly, it would seem that ‘blue collar’ or working class individuals may also
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have time constraints that impact each of their roles. Future research is necessary in
order to ascertain the differences between ‘professional’ and ‘working-class’ individuals
and their unique pressures and strains. Research on professional women, reveals that
women report more work-interfering-with-family (WIF) conflict than family-
interfering-with-work (FIW) conflict (Gutek, Searle, & Klepa, 1991; Kinnumen &
Mauno, 1998). A study by Noor (2004) found that in terms of each conflict's impact
on well-being in professional women, FIW conflict is more significant than WIF
conflict. The advent of dual-career families brings forth the idea that perhaps these
issues are becoming more apparent in working class populations as well. However, the
extent to which work and family overlap has not been evaluated in this population.

In terms of evaluating exclusively ethnic samples, Luk & Shaffer (2005) found
significant support for interactions involving domain-specific support resources. They
found that Chinese respondents reporting greater levels of family-friendly policies had
higher levels of WIF conflict across all levels of work time commitment. Family-
friendly policies seem to operate as a stressor to Chinese employees, who view their
relationship with their organization as harmonious. Because of this relationship,
employees may respond to the family-friendly policies by working harder, which is in
contrast with Western research. However, as Chinese culture places high value on
family and the good of the group (collectivist), the Hispanic culture may also find that
there is significant overlap and difficulty in balancing both work and home roles.

Perlow (1995) identified barriers at work that prevent current work-family policies
(e.g. flex-place, flex-time, job sharing) from being effective. After identifying three
barriers, the author addresses the assumptions about work which underlie those barriers.
The first barrier is that one has to be present at work to succeed. The second barrier is
having significant “face time”, meaning being at work for extended periods of time. The
final barrier is that work is always expected to be one’s top priority. The underlying
assumption is that one’s presence at work is directly related to one’s contribution.

Similarly, other researchers have found that job flexibility was related to reduced
work-family conflict with a model that is transportable rather than gender or culturally
specific (Hill, Yang, Hawkins & Ferris, 2004). The study, which included results from
48 countries, gave the authors reason to believe that international companies should
invest in job flexibility policies to benefit employees and businesses operating in
diverse cultures. The impact of specific policies or the specific needs of each
population were not explicitly evaluated in the study.

Further, Lobel (1986) examined the values many people hold concerning behavior-
based conflict in regard to work life and family life balance, and how WFC occurs with
these values in place. The author proposed that inconsistent expectations about
correct behavior regarding work and family roles do not necessarily prevent people
from satisfying those expectations or hinder their ability to do both roles. Specific
conditions arise, or are in place, which enable values to conflict with work and family
roles. The author also discussed strategies for organizations and individuals to manage
WEC, such as changing one's own personal values to be more in line with the
organization's or vice versa. This is important to individuals who hold family values
in high regard and who also view their jobs in high regard. There is also evidence that
a supportive work-family culture, which refers to an organization’s supportiveness or
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responsiveness towards employees’ family-related needs, is related both directly and
indirectly to the well-being of employees (Mauno, Kinnunen & Pyykko, 2005). Their
research finds this is accomplished through reduced work-family conflict. However,
the view that individuals should 'change their opinions’ seems rather short-sighted. In
terms of determining the impact of WFC on specific populations, it seems that the
specific needs, wants and values of a people must be evaluated before sweeping
assumptions such as ‘changing opinions’ can be made.

Higgins & Duxbury (1992) evaluated dual-career and traditional — career men
families. This study was of special interest as most Hispanic families follow the single-
earner (more traditional) family structure (as reported in our survey). The authors
explored the relationship WFC has on traditional career men (professionals with a
housewife) compared to dual career men where the spouse is also a professional
worker. They suggested that conflict will be stronger in dual-career men than in
traditional-career men and that there will be a stronger negative relationship for dual-
career men in regard to conflict and quality of work life. The authors found that
maternal career employment has a significant effect on dual-career men because of
out-dated organizational policies, lack of flexibility in the workplace, and the notion
that there are separate worlds for work and family with dual-career men lacking social
support for their role in that environment.

Acculturation

Greenberg (2001), in his review of the cross-cultural organizational justice
literature, discusses the pros and cons of addressing organizational justice concerns
cross-culturally. He suggests that justice is norm based. His analysis contends that
understanding people’s perceptions of fairness in organizations requires considering
the prevailing cultural standards in which the organization operates. The prevailing
cultural standards within which employees operate will have significant impact on
their perceptions of work/family balance as well. Greenberg (2001) also suggests that
observed connections between culture and justice perceptions may be impacted by
cultural diffusion and to this end it seems that many psychological variables should be
impacted by such variables as level of acculturation and specific cultural values.

Corroborating these arguments, Blancero & Blancero (2001) found that almost
one-third of individuals felt that they were treated differently at work as a result of
being Hispanic. What is of concern here is the occupational group that was studied.
This sample consisted of highly educated individuals in professional positions. In
another finding of note, Blancero & DelCampo (2003) found that older Hispanics
reported lower levels of fairness of the psychological contract. This finding may be
based on the level of acculturation of the Hispanic worker. It seems plausible that
younger Hispanics may be more acculturated to mainstream American culture.
Similarly, it seems that socioeconomic status (SES) will also have an effect on the
overall perceptions of Hispanic workers. In this case, the perception of work-family
conflict may be impacted by level of Hispanic identity as well as SES.

Kray & Lind (2002), Ambrose (2002), Lamertz (2001) and Grienberger, Rutte and
van Knippenberg (1997) all examine two-way interactions with reports of
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organizational justice. These studies find that social influences have a significant
effect on reports of organizational justice. They find that co-worker or social group
member’s reports of injustice have strong effects on individual reports of injustice.
Severity and level of injustice were shown to have stronger and independent effects.
This finding will also add to the acculturation/assimilation hypotheses as those
individuals who more closely identify with their ethnic group are more susceptible to
the reports of ethnically stereotypic views of family and culture and the balance of
work and family roles.

Chrobot-Mason & Leslie (2003) attempted to explain the importance of
multicultural competence for managers. They used 360-degree feedback (i.e.,
feedback from multiple sources in the organization both above and below the
individual in the organizational hierarchy) in order to determine that multicultural
competence is an important managerial skill. This resulted in many positive outcomes
including increased job satisfaction, high managerial effectiveness ratings and high
ratings of fairness and perceptions of discrimination. They conclude that, in today's
workforce it is important for managers to understand the unique plight of workers
from a myriad of cultures and to understand the specific challenges, feelings and past
injustices of each group.

Hypothesis Development

In a closely related examination, Yang & Choi (2000) examined specific differences
between ethnic (in this case Chinese) and American perceptions of work and family
demands. Their research furthered the concept that ethnic groups have different
perceptions of work and family and respond differently to these stressors. The authors
surveyed American and Chinese enterprises to compare the extent to which different
sources affected WFC. When exploring cross-national differences, the authors focused
on time-based conflict and cited Greenhaus & Beutell (1985) as a major source for
WEC time and strain based conflict information. The authors describe national
differences in orientations to self and family as major differences that affect work-family
relationships. They state that overwork is likely to be perceived as sacrificing family for
one’s own career in the US, but as sacrificing self for the family in China. American
cultural norms put family before work, but Chinese norms put work before family. The
results showed that “although work demand was significantly correlated with unpaid
working hours in the United States, the relationship was not significant in China” (Yang
& Choi, 2000, p. 122). Interestingly, the correlation between family demand and age
was positive in China but negative in the United States.

Overall, Yang & Choi (2000) report that family demand is greater in the US than
in China and the effect of family demand on WFC is greater than that of work demand
in the US. Additionally, they report the effect of family demand on WFC is greater in
the US than in China and the effect of work demand on WFC is greater in China than
in the US. The authors found that WFC was indeed experienced by Chinese men and
women working in organizations. WFC was an especially important factor for
Chinese when it involved time for family and work obligations. They also found that
American employees experienced greater family demand than did Chinese employees.
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In sum, we find that as the Hispanic population grows, the specific issues
associated with this group should be examined beyond that of the existing stereotypes.
Research in the area of Work-Family Conflict has shown significant results in the level
of conlflict in differing family structures, designs and arrangements. The literature
reviewed on the topic of acculturation leads us to believe that one's level of
acculturation might also be a factor that explains differing outcomes and feelings in
terms of work family conflict.

Overall, the current literature arrives at the conclusion that Hispanic career
satisfaction is lower than racioethnic unspecific samples (DelCampo, 2004; Blancero &
DelCampo, 2003; Foley, Kidder & Powell, 2002) and additionally, that racioethnic
identity predicts the level of workplace satisfaction for Hispanic business professionals
(DelCampo, 2004). Further, researchers report that status plays a large role in Hispanic
acculturation, identity and job satisfaction (DelCampo, 2004; Tyler & Blader, 2002).
Armed with this knowledge, it can be hypothesized that Hispanics at different levels of
socioeconomic status will have different responses to work and family stressors.

Hypothesis 1a: WEFC will be higher in Hispanic populations with lower SES than
those with higher SES.

Hypothesis 1b: WFC will be lower in Hispanic populations with higher SES than
those with lower SES.

Hypothesis 2: Socioeconomic status will moderate the relationship between
racioethnic identification and WFC such that when SES is low the relationship
between racioethnic identification and WFC will be strengthened.

Method

The present investigation was conducted through a survey of approximately 400
individuals employed at a major southwestern United States university and a survey of
approximately 300 members of a large national Hispanic affinity association. The
southwestern United States university workers were selected due to the high
percentage of individuals in working-class occupations employed in the certain
departments. The membership of the Hispanic affinity group was solicited at their
annual meeting and represented a broad range of professional occupations. For the
purpose of this study, ‘Hispanic Professional’ is operationalized as those individuals
who self-identify themselves as Hispanic, have at least a 4-year college degree, and are
employed full-time in the United States.

Instrument

The instrument used was a 96-item questionnaire on issues pertaining to work and
family balance. Racioethnic identification was measured using Sanchez & Brock’s
(1996) approach of measuring not only level of acculturation but also Hispanic
identity. Hence, an individual can closely identify with their Hispanic heritage, e.g.
speak Spanish, yet still be highly ‘acculturated’ as well. Work-Family Conflict was
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evaluated via Reitzes & Mutran’s (1994) scale that evaluates employment identity as
well as identities in a variety of intimate relationships. Data was analyzed using
ANOVA and regression analysis.

Results

Results of the analyses are reported in Table 1 and indicate that Hypotheses 1a and
1b (predicting that lower socio-economic status will indicate higher levels of work-
family conflict) were not supported. In fact, it appears the opposite is true: those
individuals with lower socio-economic status actually report lower levels of work-
family conflict.

Hypothesis 2 predicts that socio-economic status moderates the relationship
between the level of racioethnic identification and work-family conflict. The
hypothesis predicts that the relationship will be such that when socio-economic status
is low, the relationship between racioethnic identification and work-family conflict
will be strengthened. The analyses presented show that socio-economic status has no
relationship with these variables. However, anecdotally, there is a strong (inverse)
relationship between Hispanic identity and Work-Family Conflict which has some
interesting ramifications which are discussed below.

Discussion

While none of the hypotheses presented showed significance, several interesting
conclusions are presented. Hypotheses 1a and 1b show exactly the opposite of the
proposed relationship. Individuals in the lower socio-economic status group actually
have lower-levels of work-family conflict than those in the high socioeconomic group.
While one might think that Hispanics in low-paying jobs may not have the education
or capacity to compartmentalize their work and family relationships, we find that they
are able to do.so. Stereotypically, Hispanics are considered loyal and family-oriented.
It seems that perhaps these values are somewhat diluted by an upwardly-mobile career.
Taken in concert with the Hypothesis 2 finding that those individuals with high levels
of Hispanic identity are also more prone to presenting low levels of work-family
conflict, perhaps the perceived ‘white-washing’ of high level minority employees is a
measurable negative outcome. While this is in no way a blanket statement that
upwardly mobile Hispanic (or other minority) individuals lose elements of their
identity, the maintenance of some level of Hispanic identity can have positive
outcomes for one’s family and work separation.

Further research in this area is needed, as most previous studies have focused
primarily on middle-class Anglo-Americans. This study comparing professional and
working-class Hispanics found some differences in level of WFC due to level of
acculturation, indicating that different ethnicities may have differing views on the
challenge of balancing work and family. Other ethnicities should be studied to
increase understanding of the impact of this challenge, and different levels of
socioeconomic status within ethnicities could provide still more information. Finally,
studying different types of families from all walks of life can provide a much broader
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understanding of the implications of this important area of family studies and
organizational research.

Interestingly, those Hispanics who most closely identify with their heritage have
the lowest levels of WFC; this is in contrast to conventional knowledge which would
dictate that those with ambiguous identity might have increased difficulty with many
issues including work-family conflict. For example, past research (Michener &
Delamater, 1999; Kroska, 1997) shows that identity is an important factor in linking
individuals to larger society and reducing role ambiguity. In this vein, Hispanics who
closely identify with their heritage might enjoy the cultural benefits such as more
social support from their intimate relationships. In contrast, those Hispanics who do
not identify closely with their heritage and perhaps are more acculturated might have
higher levels of WFC due do this disidentification.

While the findings that WFC and socioeconomic status are related and compelling,
future research should further investigate the correlates of Hispanic identity, levels of
acculturation, and other forms of identification (work groups, workplace demography,
professional associations, etc.). In this initial examination, the authors posit that while
working class Hispanics and Hispanic professionals have varied levels of WFC, the role
of Hispanic identity in this relationship has yet to be determined. With further
examination through longitudinal evaluation, the authors hope to show the influence of
racioethnic identity, level of acculturation, and other variables on work-family conflict.

Table 1: ANOVA

Class of Individual

Sum  of

Squares | df Mean Square |F Sig.
Between Groups [ 104.161 1 104.161 81.580 .000
Within Groups | 443.047 203 1.277
Total 547.208 | 294

Table 2: Model Summary

Adjusted R | Std. Error of
Model |R R Square | Sguare the Estimate
1 .436(a) .190 188 1.12995

a Predictors: (Constant), Class

Adjusted R |Std. Error of
Model [R R Square | Square the Estimate
2 .096(a) .009 .000 1.42328

a Predictors: (Constant), iden_sca, Class
*R Square decreases indicating no moderation
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Table 3: Means, Standard Deviations and Intercorrelations

Variables N Mean  Std. Dev. 1 2 3
I. Class 204 590 492 1 ~436%% -418%*
2. Identity 294 269  1.254 -436%* 1 221%*
3. WEC 294 254 1324 -.418** 221%* 1

**correlation is significant at the .01 level (2-tailed)
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Please list your major areas of interest:

Please indicate how many manuscripts you would be willing to review in an
academic year:

[J1 12 13 []4 15

Please return the form to:

Amy E. Hurley-Hanson, Ph.D.
Cristina M. Giannantonio, Ph.D.
Editors, Journal of Business and Management
Argyros School of Business and Economics
Chapman University
One University Drive
Orange, CA 92866

FAX (714) 532-6081
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Subscription Form

The Journal of Business and Management is published by the Argryros School of
Business and Economics, Chapman University. It is sponsored by the Western
Decision Sciences Institute.

The annual subscription fee is $50.00 for individuals and $100.00 for institutions.

Your check or money order should be made out to CHAPMAN UNIVERSITY/JBM.
Please complete your mailing information below.

Name

Department

Address Line 1

Address Line 2

Address Line 3

Tel

Fax

Mail this form with your check or money order to:
Journal of Business and Management
Argyros School of Business and Economics
Chapman University
One University Drive
Orange, CA 92866

email: jpm@chapman.edu
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The Journal of Business and Management is published by Chapman University’s Argyros School of Business and Economics
with the sponsorship of the Western Decision Sciences Institute. The primary editorial objective of the Journal of Business
and Management is to provide a forum for the dissemination of theory and research in all areas of business, management,
and organizational decisions which would be of interest to academics and practitioners.

The views expressed in published articles are those of the authors and not necessarily those of the editors, editorial board,
WDSI or Chapman University.
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