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School Reform, School
Size, and Student
Achievement

by Randall W, Eberts,
Ellen Kehoe Schwartz,

and Joe A Stone

Introduction

The effectiveness of the US. educational system
has been called into question in recent years.
Various commissions and studies have declared
our nation to be at risk of losing its comparative
advantage in education, and consequently its
intellectual and productive edge, to other
nations. A recent evaluation of American indus-
trial productivity by a commission sponsored by
the Massachusetts Institute of Technology found
a disturbing deterioration in student achieve-
ment levels (Dertouzos et al. [1989] ). 1t cited
recent studies that place American 10-year-olds
cighth owt of 15 countries in science achieve-
ment and even lower in mathermatics skills.
Since then, additional studies have appeared that
support the declining status of elementary and
secondary education in the United States { Tine,
September 11, 1989).

Much of the blame for our slippage among the
ranks of developed countries has fallen on pub-
lic schools. Opponents criticize public schools
for a monopoly position that, in their view, insu-
lates schools from being fully accountable o
taxpayers, students, and parents, especially in
larger school districts. It is argued that the lack of
competition among schools promotes inefficient
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use of resources and a general decline in quality
of the entire educational system. The alleged
inability of our educational system to respond to
“market” pressures for improved educational
quality is particularly troubling as the nation con-
tintes to face mounting demands from greater
global competition.

Recent proposals for reforming the educa-
tional system have called for increased parental
and student choice, introducing elements of the
private market system into public education.
Increased freedom by parents and students to
choose the school that best meets their educa-
tional needs would, in this view, not only pro-
vide a better match of supply with demand, but
would also discipline teachers and administra-
1o1s to be more responsive to the needs of stu-
dents and thus provide a more efficient and
effective educational program.

While there is much discussion about the pros
and cons of market-based school reforms, few
empitical tests of the effects of these reforms
have been conducted. The primary reason for
the lack of sysiematic assessments is simply that
these programs have not been in place long
enough for any meaningful evaluation. Until thag
happens, the best means of evaluation is to
examine student outcomes associated with the



different institutional arrangements that may
stem from these reforms,

One institutional change that could result
from these reforms is smaller schools. Chambers
(1981) argues that student and parental choice
would give school managers incentives to form
smaller schools in order to provide students with
more varied options within a given market area.
Also, Chambers cites several studies showing that
smaller schools are more cost efficient than
larger schools, which would also be important as
administrators compete for students with other
schools. Whether school reform will actually
result in smaller schools is unclear, although the
possibility seems viable.

The purpose of this paper, then, is to examine
the effect of school size on student achievement.
The study is based on mathematics test scores of
individual elementary students in 287 schools
nationwide. While previous research suggests
that student achievement may be influenced by
school size (Coleman et al. [1966] and Summers
and Wolfe [1977) ), there is no consensus regasd-
ing the precise nature of this influence. This
study will explore how school size affects student
achievement in two steps. First, individual stu-
dents are linked to school-related resources by
estimating an educational production function
with teacher and principal characteristics as
inputs. Second, differences across various size
classes of schools in the levels of inputs and in
the effects of school-based inputs on student
outcomes are examined in order to identify
those characteristics that differ the most across
schooal size.

This two-step approach allows an examination
of both the direct and indirect effects of school
size on student achievement. The direct effects
are derived from greater effectiveness of school-
based resources; indirect effects arise from
changes in the amounts of school-based resources
that are associated with differences in school
size. Our results indicate that large elementary
schools with more than 800 students are signifi-
cantly less effective in producing positive student
outcomes than schools with fewer than 200
students.

The paper is organized as follows. Section 1
provides a brief discussion of market-based
reforms, emphasizing how they relate to school
size. Section II outlines how school size may
affect the behavior of key participants in the
educational process: administrators, teachers,
and students. Section III describes the method-
ology and data, and section IV contains the esti-
mation results. The paper concludes with a
summary of the results and a discussion of their
implications for market-based schoo! reforins.

I. Markei-Based
Schest Reform

Not surprisingly, economists have been support-
ing a market approach to providing education
for some time. Nearly three decades ago, Milton
Friedman (1962) advocated a financing scheme
for education built on choice. He proposed that
“..parents who choose to send their children to
private schools would be paid a sum equal to
the estimated costs of educating a child in a pub-
lic school” (p. 93). Much earlier, Adam Smith
advocated a system in which at least some of the
financing of education would be made directly
from the parent to the school, lest the teacher

“... would scon leamn to neglect his business™ (as
quoted in Levin {1989]).

The notion of choice in education has once
again gained popularity with endorsements by
public officials and scattered implementation at
the state level. For example, Minnesota has
adopted an open-enrollment plan in which stu-
dents can use vouchers to attend schools outside
their district. Ohio has recently legislated a
somewhat similar plan that is scheduled to be
phased in by 1993,

However, the wholesale application of the
private-sector paradigm of market-driven incen-
tives and vnbridled choice in order to make the
educational system more responsive and efficient
has not been embraced with equal enthusiasm
by everyone. Some critics claim that greater
choice would increase inequality and reduce the
ability of school systems, because of their
monopoly position, to serve the handicapped
and the underprivileged (Peterson [1989], p.
20). Others claim that the voucher and tax credit
system would impoverish the public schools,
weakening the very institutions that have most
helped the needy {Cooper [1988]). Parental
choice, opponents charge, would splinter exist-
ing schools inro a rabble of smaller schools,
reducing the educational opportunities that are
available only to students in larger schools.

Nonetheless, choice is not altogether alien 0
the public school system. Several studies have
found that residential choice within a metropoli-
tan area is significantly affected by the quality of
local schools, as measured by test scores and
other quantifiable educational cutcomes (Mea-
dows [1976) ). Furthermore, property values are
positively correlated with quality schools. Thus, a
structure is already in place in which local
school boards and administrators have at least
some incentive to provide services that parents
want. Today, the typical individual living in a
metropolitan area has an average of 23 inde-
pendent school districts from which to choose



without the need to change jobs. Furthermore,
the average size of public schools has decreased
slightly from a high of 680 pupils in 1970 10 650
pupils in recent years.

The efficacy of choice in inducing a2 more
responsive and efficient provision of educational
services rests with the ability of this incentive
system to change the behavior of teachers and
administrators, which in turn can affect student
achievement. Unfortunately, except for the stud-
ies of residential choice mentioned above, there
has been little experience within the present
educational system to provide the basis for test-
ing empirically the influence of choice on edu-
cational quality.

Il. Scheol Size and the
Educational Process

Education takes place in the classroom. Therefore,
for school size and thus for the consequences of
school reform to influence student achievement,
the effects must enter the classroom. The educa-
tional process is sufficiently complex that con-
centrating only on teachers, or on aspects of the
interaction between teacher and student, is not
sufficient to assess the overall effect of school
size. Hence, we posit a simple model of the
educational process that identifies four basic
groups of determinants of student achievement:
1) student characteristics; 2) teacher characteris-
tics; 3) instructional process; and 4) administra-
tor characteristics. School size can affect student
achievement by affecting these inputs.

Student Characteristics

A number of studies have suggested that school
size affects certain student-specific characteristics
such as student attendance, student satisfaction,
and student participation in extracurricular activi-
ties (Huling {1980], Barker [1978], Gump
11978], and Lindsay [1982]). Lindsay’s study, in
particular, points to school size as a potential
policy variable, since he found size to be inde-
pendent of the effects of socioeconomic status,
academic ability, and the urban or rural location
of the school.

Teacher Characteristics

Previous studies underscore the importance of
school size on various teacher characteristics.
Dunathan (1980} stated that small schools have
difficulty attracting and retaining qualified

teachers and that this condition may be expected
o worsen over time. Moreover, the continuity of
the educational program in small schools may
be disrupted by teacher turnover, which is often
three to five times as high as that of average-
sized schools. In support of smaller schools,
Ayrault and Crosetto (1982) hypothesize that the
degree of teacher participation in school-level
decisions, such as those related to hiring or help-
ing to orient a new teacher, is greater in small
schools because “..1eachers realize that even one
new teacher will have a significant impact on the
school” {p. 61).

Instructional Process

Prior research also indicates that school size may
be related to student achievement through the
way it affects the instructional process. Eberts
(1984} found a significant inverse correlation
between school size and the time teachers spend
on instruction. One might also expect school
size to be related to the mode of instruction in
terms of class size and the degree 10 which the
instructional program is individualized. A study
by Erickson and Nault (1978) suggested that the
benefits of small schools include a greater proba-
bility that teachers would become more familiar
with the needs of individual students and an
increased likelihood that parents would get
involved in their child’s educational program.

Administrative Loadership

In an atmosphere of concern about tow student
achievement in public schools, the relationship
between administrative leadership and school
effectiveness has received considerable anention.
A number of studies have provided evidence that
administrative leadership is indeed a promising
area for research relating to school improvement,
For example, Keeler and Andrews {1973} found
that the leadership behavior of the principal, as
perceived by his or her staff, was significantly
related to the productivity of the school. More
recently, a number of researchers have provided
corroborating evidence in support of the
hypothesis that school-principal involvement in
instructional leadership is correlated with
improved student outcomes ( Eberts and Stone
(1984], Edmonds [1979], Brockover et al.
(19791, and Wellisch et al. [1978] ).

For example, the findings of Wellisch et al,
suggest that administrative leadership can lead to
better schools and that leadership includes an
interrelated and complex set of functions that



require further exploration. For example, princi-
pals in schools where there had been student
achievement gains were significantly more likely
io ...review and discuss teaching performance
regularly with their staff™ (p. 217). Wellisch et al.
also reported that principals and teachers in
these more successful schools were significantly
more likely to report a high degree of program
coordination.

While the studies noted above support the
notion that principal involvement in instructional
leadership will lead 10 school improvement,
athers have found that principals who actively
engage in such activities are indeed rare (Deal et
al. [1975], Lortie {19691, and Corwin [1970]).
Moreover, even researchers who accept the notion
that instructional leadership is linked to school
improvement have asserted that this leadership
is not necessarily embodied in the principal per
se, but rather that there are critical support func-
tions that must be carried out. These support
functions may be performed by a variety of school
personnel other than the principal, including
curriculum specialists, department heads, and
teachers (Gersten and Carine [1981]).

Finally, yet others caution that even when
principals engage in the comprehensive set of
tasks referred to as instructional leadership, the
participation of teachers must also be considered
as a critical variable (Wellisch et al. [1978]).
Unfortunately, however, Wellisch et al. did not
include a measure of the participation of teachers
in their study. Therefore, we intend to explore
the relationship of student achievement 1o both
administrative feadership and 1o the degree to
which teachers work well together and feel that
the instructionat program is well planned.

Qur analysis is based on estimating an educational
production function that relates gains in individ-
ual student test scores in mathematics to various
measures of educational inputs. Mathematics is
chosen over reading achievement because
school-based resources, primarily teachers, have
been shown by Madaus et al. (1979) w0 play a
relatively greater role in mathemarics achieve-
ment than in reading achievement.

Output is measured as the gain in achieve-
ment of individual students. Each student’s post-:
test score, which is administered at the end of
the school year, is regressed against the pretest
score, along with the other variables described
below. The method is similar to using the differ-
ence in the two test scores as the dependent var-
iable, but without constraining the coefficient on

the pretest score to be one. This approach
reflects the concern that prior achievement in
mathematics should be considered as a predictor
of achievement in mathematics in a later time
period, and therefore should be held constant in
an attempt to discern what other types of input
variables may be related to student achievement.

various factors that may influence student
achievement in mathematics are considered:
student background characteristics (sex, race,
childhood experience, parental involvement,
economic status), teacher characteristics (years
of teaching experience, terminal degree, courses
taken in mathematics in the three years before
the survey was administered, hours of in-service
training in mathematics taken in the last three
years), and principal characteristics (years of
teaching experience, years of administrative
experience, terminal degree, and hours per year
spent in curriculum development in mathematics;
hours per year spent in needs assessment, pro-
gram planning, and program evaluation related
to mathematics; and a composite measure of
“insteuctional leadership” including the last two
sets of variables).

We also consider variables related to time
teachers spend on various types of tasks related
to instruction, preparation, and administration. In
addition, we include the number of administra-
tors, teachers, and office personnel per student
as a measure of the human resources available for
assisting in the task of “producing” student
achievement. Finally, since we believe principal
and teacher attitudes about instructional man-
agement are important, we examine how these
may be related to student achievement in math-
ematics. Teacher attitudes include the degree 1o
which the principal is an effective leader overall,
the principal is encouraging and supportive, the
school program is well planned, the principal pro-
vides active leadership related to the mathematics
program, the teachers work well together and
are kept well informed, and conflicts are identi-
fied and resolved. The above set of awtitudinal
data, with the exception of the first two items,
was also included in the educational production
function with the principal as respondent.

Integrating the various determinants of student
achievement with school size requires a dara set
that relates both to the basic leaming process
and to the institutional and governance structure
of school systems. Fortunately, the “Sustaining
Effects Study,” conducted by the Systems Devel-
opment Corporation (SDC) for the former Office
of Education, contains many of the variables
needed to examine the issues of student achieve-
ment, administrative leadership, and school size
{Hemenway et al. [1978)]). Qur analysis utilizes



T A B L E 1

Distribution of Schoo! Size

Mean

School  Number

Description Range Size  of Schools

Small 0-199 129 58
Small/medium 200-399 308 86
Medium 400-599 492 94
Mediumy/large 600-799 691 30
Large Over 800 1,044 19

SOURCE: Authors’ analysis of Systems Development Corporation dataser,

a subsatnple of the criginal SDC data set, which
includes information from 287 schools. As
shown in wable 1, this subsample was partitioned
further into five subsamples on the basis of
school size. The criteria used for partitioning the
sample are described in the next section.

The representative sample of 14,000 fourth-
grade students attending the 287 schools was
then sormed according to the size of school they
attended. Based on individual student test
scores, separate education production functions
were estimated for each size category.

One drawback of the data set is that it is not
current. Unfortunately, no comparable data base
exists for more recent years. Nonetheless, since
we are examining different institutional struc-
tures, which presumably change rather slowly,
and since we are able to control for a host of
educational factors, we find the results of this
study pertinent to the current discussion of
school reform.,

V. Estimation Resuits

The analysis of differences in the educational
process across schools of various sizes includes
an examination of differences across school sizes
in both the levels of school-based resources and
the effectiveness of these resources in influenc-
ing student achievement in mathematics. Differ-
ences in the means are regarded as uncondi-
tional, in the sense that school size may or may
not be the cause of these differences. Differences
in the coefficients, on the other hand, are condi-
tional on other factors included in the regression
and thus can be considered a more direct result
of school size.

Difterences in Levels
of Resources

The first part of this analysis focuses on the levels
of resources available for use in schools of var-
ious sizes. The next section discusses size-
related differences in the effectiveness of these
resources. However, before looking at differences
in levels or effectiveness, we first must determine
the relevant set of factors to consider. Based on
previous research (Eberts and Stone [1984]), we
found the following school-related variables to
be major determinants of student achievement in
mathematics: teacher instruction time, teacher
preparation time, teacher experience, principal
involvement, principal experience in teaching,
principal experience in administration, teacher
and principal attitudes, and the teacher-student
ratio.

The means of these variables and others are
listed in able 2 by school size. Selection of the
school-size categories was based on earlier
research on economies of scale in school opera-
tions and on school size and student cutcomes.
Garms, Guthrie, and Pierce (1978), summarizing
past findings on school size, suggested that ele-
mentary schools of between 300 and 800 students
seem to be the most economical (p. 365). More
recently, Levin (1983) has argued that it may be
more efficient for school districts to maintain
small schools, rather than to close them in
response to declining enrollments, as small
schools may produce greater student achieve-
ment. Therefore, we classified schools with more
than 800 students as large and schools with less
than 200 as small; medium schools are defined
as having between 400 and 600 students. We pur-
posefully omitted the categories of 200-400 and
G00-800 to simplify the presentation of the find-
ings. Where relevant to the interpretation of the
findings, the results related to small/medium
and medium,/large schools will also be discussed.

Looking first at student characteristics, only
economic status and pretest scores exhibit signif-
icant differences across school size. On average,
students in both small and large schools are less
economically advantaged than those in medium-
sized schools. Since city type and geographical
region have not been held constant (because of
tack of relevant dawa), these factors seem to be
responsible for the variation in economic status
rather than school size per se.

Pretest scores are significantly higher in small
schools and significantly lower in large schools
when compared with the scores of students
atending medium-sized schools. However, while
we do account for a number of student, teacher,
and principal characteristics, it is likely that at



T A B L E 2

Means of Educational Inpats
by Scheof Size
Smnall Medium Large
(0-199 (400-599 {More than
Variables students) students) 800 students)
Sex (Male = 1)—Student 0.510 0.501 0.498
Race (White = 1 )—Student 0.875 0.764 0.504
Childhood experience—Student 0.935 1.057 1.023
Parental involverment—Student 1.841 1.882 1.850
Economic status—Student 2159232 226.827 199.1702
Administrators per student 0.005 0.004 0.004
Teachers per student 0.058 0.056 0.052
Office staff per student 0.617 0.018 0.025
Teacher time in instruction 4.970 4.893 4763
Teacher time in preparation 1.506 1.355 1.426
Teacher time in administrative duties 0.788 0.767 0.775%
Total years teaching—Teacher 13.7442 11.600 10.6142
Highest degree—Teacher 2458 2450 2559
College math courses—Teacher 0.440 0.634 0.720
Math in-service—Teacher 39112 7.697 7.693
Principals’ leadership/Teachers’ 2.9584 3.347 37062
perception
Principals’ encouragement/Teachers' 3119 3238 29572
perception
Pretest score 29.4582 28755 26.3902
Pretest score—squared 961.1912 024.071 774.5904
Highest degree—Principal 2.933 3.012 3.000
Total years teaching—Principal 109612 9.588 9.617
Total years administration—Principal 8.265% 9.189 8.0022
Math participation—Principal 8.0234 9.472 10.7502
Math involvement—Principal 8.632% 11.016 15.1572
Instructional leadership—Principal 49.648% 52.882 54.7833
Artitudes:
Well planned—Principal 3.008 3.358 3.148
Well planned—Teacher 2769 2,651 2.1554
Active leadership—Principal 294 3.208 3.234
Active leadership—Teacher 2365 2.256 2.105
Work well together—Principal 3.568 3.549 3.253
Work well together—Teacher 3.2592 2982 2573
Well informed—Principal 3.229 3.382 3.350
Well informed—Teacher 2.483 2317 20772
Conflicts identified—Principal 3.271 3.345 3.085
Conflias identified—Teacher 28199 2311 1.585
Post-test score 40.208% 38950 35.7754

a. The difference between the mean for this subgroup and for the medium-sized-school subgrougp is significant at the 05 level.
SOURCE: Authors' analysis of Systems Development Corporation dataset,

IR

least part of this difference can be attributed to ing to ability, race, and socioeconomic status
factors other than school size. One set of variables  (SES), may have accounted for some of the dif-
that we have not included, the degree to which ference in pretest scores. In smaller schools, it is

classrooms are heterogeneously grouped accord-  less likely that students will be tracked by ability



levels (which in turn may be correlated with SES
and race).

There is some evidence, though the results are
mixed, that achievement scores for students with
lower ability may be positively affected by the
presence of higher-ability peers in the classroom
(Hedrick [1984], Murnane [1981] ). Consequently,
if these types of conditions are, in fact, more
prevalent in smaller schools, it is likely that
school size alone is not responsibie for the dif-
ference in means for students’ pretest scores in
mathematics across school size.

Earlier we noted that previous studies have
found school size 10 be correlated with such fac-
tors as student participation in extracurricular
activities, attendance, and satisfaction. However,
these studies focused on high school students
rather than elementary students. Given that ele-
mentary students have little choice about attend-
ance of, perhaps, participation in extracurricular
activities, and that measures of student satisfac-
tion are not included as part of this data set, sim-
ilar analyses have not been undermaken here.

No significant differences in the number of
administrators, teachers, or office personnel per
student were found across school size. Similarly,
no significant differences were found in the
amount of time teachers reported devoting to
instruction, preparation, or administration. With
regard to teachers’ years of experience, however,
significant differences are apparent. Teachers in
small schools have significantly more years of
experience than do those in medium schools.
This finding downplays Dunathan’s { 1980) con-
cern about high teacher turnover in small
schools. Instead, teachers in large schools tend
to have fewer average years of expetience.
(Teachers in both small/medium and meditm/
large schools have, on average, 12.5 years of
experience.) However, this does not seem 1o be
a major problem for districts with large schools,
as the relationship between teacher experience
and student achievement is such that after three
years of experience it is not clear that students
are reaping additional benefits from the addi-
tional years of teacher experience for which the
district must allocate scarce resources to “pur-
chase” (Murnane [1981]).

While averages for teachers across all three
types of schools are similar in terms of the high-
est degree obtained and number of math courses
taken, school size does seem to be related to the
amount of in-service work teachers have done in
mathematics. Generally, those in larger schools
spend more time in on-the-job training in mathe-
matics instruction. Perhaps this stems from a
relationship between the degree of discretionary
funds available for such programs and school

size. An equally plausible explanation is that,
due to economies of scale, districts that have a
high proportion of large schools feel it is cost-
efficient to offer in-service training in mathemat-
ics, rather than have teachers take courses out-
side the district that might be unrelated to
districtwide programs,

The degree to which teachers perceive the
principal as an effective leader is significanely
related to school size. Principals in small schools
are perceived as less effective than their coun-
terparts in medium schools, and even less effec-
tive than principals in large schools. One possi-
ble explanation is that in very small schools,
elementary principals may also take on duties
that would be done by teachers in larger schools.
Perhaps role ambiguity or the breadth of the job
makes it difficult for principals in small schools
1o be effective leaders. Gersten and Carnine
(1981) repont that in order to have instructionally
effective schools, certain support functions must
be carried out, though not necessarily by the
principal. In larger schools, principals generally
can delegate those instructional support tasks to
other school personnel for areas in which they
themselves are weakest, or perhaps for areas they
like ieast. Therefore, in larger schools, where a
principal has more discretion over which tasks
he or she will perform, it seemns plausible that
the principal may be seen as a stronger leader.

Size does seem to be related to many princi-
pal characteristics. Principals in smaller schools
generally did not attain degrees as high as those
earned by principals in medium or large schools,
although the difference is not statistically signifi-
cant. Cross-tabulations not reported here show
that approximately 10 percent of principals in
small schools did not hold master’s degrees,
compared to less than 3 percent for principals
employed in other schools, and that none of the
principals in our sample of small schools hold
doctorates. The latter finding is not surprising, as
only 2 percent of the principals in our sample of
287 schools hold doctorates. Like teachers in
small schools, principals in small schools have
more years of teaching experience than do those
in medium or large schools. However, principals
in both small and large schools have less expe-
rience as administrators than do those in moder-
ately sized schools.

Principals were asked to report the amount of
time they spent during the school year participat-
ing in activities related to curriculum develop-
meni in mathematics. The pattern of responses
to this question revealed that progressively more
time was spent in curriculum development as
school size increased. Principals adhered to the
same general pattern with respect to the number



of hours during the year that they “devoted o
needs assessment, program planning, and pro-
gram evaluation” for math activities in their
schools.

Both principals and teachers were also asked
their opinions about their working relationships
and instructional leadership. Each group was
asked to rate the following statements between
one and four, with a one denaoting strong dis-
agreement with the staternent and a four signify-
ing strong agreement.

1} The school's programs are well planned
and clear.

2) The principal provides active leadetship to
reading and mathematics programs.

3) Teachers in this school work well together.

4) Administrators keep teachers well
informed.

5) Conflicts among individuals are identified
and faced, and are not allowed to fester.

Teachers in large schools seemed to be less
satisfied than teachers in medium-sized or small
schools by giving significantly lower scores to
statements (1), (3), and (5). Teachers in large
schools appeared to be particularly dissatisfied
with the way conflicts were managed. In fact, this
complaint seemed to be common across all cate-
gories (including small/medium and medium/
large), with the possible exception of teachers in
small schools. 1n contrast, closer ties among
teachers seemed to be established in small
schools, which not only improved conflict man-
agement, but also improved cooperation among
teachers in general.

Difisrences in the
Effeciivensss of Resources

Differences in the levels of school-related re-
sources are not the only reason that student
achievement differs across school size. Differences
in the school environment, related to size, may
also influence the effectiveness of these resources,
as measured by student test scores. Separate
education production functions are estimated for
the three school-size categories, and the esti-
mated coefficients are displayed in table 3.

When comparing large schools to medium-
sized schoals, the largest positive changes in
student achievement stemmed from the influ-
ence of the following variables: race, administra-
tors per student, teachers per student, amount of
time teachers spend in preparation, amount of
time teachers spend in in-service programs in
mathematics, and teachers’ perception that the
principal provides active leadership to the
mathematics program. The strongest negative

influences between medium-sized and large
schools were found in office personnel per stu
dent, teachers’ highest degree, and the degree to
which teachers feel the principal is encouraging,
With respect to small and medium-sized
schools, differences in the coefficients of the fol-
lowing variables were related to positive
increases in student achievement: the ratio of
teachers to students, office personnel per stu-
dent, the degree o which teachers perceive that
principals provide active leadership to the
mathematics program, and the degree to which
principals perceive that they keep the teachers
well informed. The following variables appeared
10 have a weaker or more negative relationship
with student achievement in mathematics for
smaller schools compared with medium schools:
the amount of tite principals report spending in
activities related 1o instructional leadership, and
the degree to which principals perceive that
teachers in the school work well together.

Overall impact of
School Size on
Student Achlevement

In order to estimate the overall impact of school
size on student achievemen, it is necessary to
determine jointly how school size relates to levels
of educational inputs { measured by differences
in means across school size) and to the effec-
tiveness of these inputs (measured by differences
in coefficients across school size). The com-
bined effect of these two sets of changes is dis-
played in table 4 {comparing small schools w0
medium schools) and table 5 (comparing large
schools to medium schools). To account fully
for differences in student achievement gains
acrass school size, however, we must also con-
sider a third component—the product of differ-
ences in means and differences in coefficients.
The combined effects of school size on stu-
dent achievement are significant when medium-
sized schools are compared to small schools.
First, to estimate these differences, we multiply
the differences in levels of resources available
berween small schools and medium schools
(AX ) times the coefficients for medium schools
(which serve as the quasi-control group). From
table 4, we see that the sum of these (BAX ) is
1.27. Note that this includes significant differ-
ences in means for the individuat variables that
were discussed earlier, as well as those that are
relatively minor. Since the average gain in test
scores over the year is approximately 10 percent,
this tells us that the influence of the changes in



Estimates of Educatienal Production
Functions by Schoel 8ize

Small Medium Large

{0-199 (400-599 {More than

Variables students) students) 800 students)
Intercept 045 14.66 14.84
Sex (Male = 1}—Student -2.01 =207 -1.88
Race (White = 1)—Swudent 1.72 1.4 1.34
Childhood experience—Student 0.09 -0.09 -0.10
Parental involvement—Student 0.05 0.03 0.12
Economic status—Student 0.03 0.02 0.015
Administrators per student 51.34 -105.19 -202.64
Teachers per student 90.372 -837 24.233
Office staff per student 113.279 -36.59 ~14.042
Teacher time in instruction 0.06 047 045
Teacher time in preparation 0.79 -0.06 0.22
Teacher time in administeative duties 0.78 -0.01 -0.24
Total vears teaching—Teacher 0.04 -0.01 0.022
Highest degree—Teacher -173 -0.33 -0.78
College math courses—Teacher 0.74 -0.52 0.112
Math in-service—Teacher 0.03 0.01 -0.018?
Principals’ leadership,/Teachers’ perception 0.02 0.11 0053
Principals’ encouragement/Teachers’ perception -0.53 -0.20 ~0.39
Pretest score 0.90 0.86 0.92
Pretest scote—squared -0.00 0.00 -0.00
Highest degree—Principal 208 -0.91 -2.03
Total years teaching—Principal 0.06 0.11 0.06
Total years administration—Principal (.12 0.05 0.08
Math participation—Principal -0.00 -0.06 -0.04
Math involvement—Principal 0.06 0.06 0.06
Instructional leadership—Principal -0.262 0.03 0.01
Artitudes:
Well planned-—Principal 049 -0.44 037
Well planned—Teacher -0.51 -0.25 0.122
Active leadership—Principal -1.13 -(.89 0.202
Active leadership—Teacher 1.572 0.13 0.14
Work well together—Principal -1.074 0.85 035
Work well together—Teacher 0.31 -0.05 -0.03
Well informed—Principal 2.244 -0.67 0.03
Well informed—Teacher 0.14 -0.24 -0.12
Conflicts identified—Principal 1.33 -0.13 0.11
Conlflicts identified—Teacher -0.11 0.32 -0.012
R? 0.59 0.58 0.50

a. The difference between the coefficient for this subgroup and for the medium-sized-school subgroup is significant at the .05 level.
SOURCE: Authors’ analysis of Systems Development Corporation dataset.

N

the levels of resources available to promote stu- have a positive net influence on student

dent achievement accounts for 12.7 percent of achievement gains. However, this estimate may
the average gain in mathematics achievement. In  have an upward bias if we have not accounted
other words, small schools seem to have a for other vartables, which might be cotrelated

greater amount of resoutces that are shown to with school size, that are predictors of student



T A 8 L E 4

Effects on Student Achiovement

of Dilfsrences Batwoen Smali Schools

wd Mediom-8ized Schools

Variables BAX XAB ABAX
Intercept 0.000 14.200 0.000
Sex (Male = 1}—Student -0019 0.033 0.001
Race (White = 1)—Student 0.170 0.157 0.020
Childhood experience—Student 0.011 0.166 -0.022
Parental involvernent—Student -0.001 0.035 -0.001
Economic status—Student -0.197 1473 -0.075
Administrators per student -0.091 0.262 0.046
Teachers per student -0.011 5.690 0127
Office staff per student 0051 2527 -0.207
Teacher time in instruction 0.036 -2.028 -0.032
Teacher time in preparation -0.009 1.277 0.128
Teacher time in administrative duties 0.000 0.626 0.016
Total years teaching—Teacher -0.028 0.712 0.112
Highest degree—Teacher -0.003 -3.448 -0.012
College math courses—Teacher 0.101 0.551 -0.244
Math in-service—Teacher -0.021 0.109 -0.105
Principals’ leadership/Teachers’ perception -0.041 -0.242 0.032
Principals’ encouragement/Teachers’ perception 0023 -1.049 0.040
Pretest score 0.606 0.943 0.023
Pretest score—squared 0.005 -1.361 -0.052
Highest degree—Principal 0072 BT77 -0.239
Total years teaching—Principal 0.157 -0.604 -0.076
Total years administration—Principal -0.043 0,569 -0.064
Math participation—Principal 0.091 0.490 -0.088
Math involvement—Principal -0.132 -0.002 . 0.000
instructional leadership—Principal -0.098 -14.387 0.937
Aftitudes:

Well planned—Principal 0.154 279% -0.326
Well planned—Teacher -0.029 -0.746 -0.032
Active leadership—Principal 0.263 -0.706 0.071
Active leadership—Teacher 0.015 3.395 0.157
Work well together—Principal 0.016 -6.877 -0.036
Work well together—Teacher -0.015 1.176 0.100
Well informed—Principal 0.103 9.406 -0.446
Wwell informed—Teacher -0.039 0.936 0.063
Conflicts identified—Principal 0.010 4.805 -0.109
Conflicts identified—Teacher 0.161 -1.208 -(.218
Sum 1.270 0.048 -0.512

NOTE: Brefers tothe coefficients of the medium-sized-school production function intable 3. X refers iothe medium:sized-school means from
table 2. The changes are calculated by subtracting the medium-sized-school value from the corresponding small-school value.
SOURCE: Authors’ analysis of Systems Development Corporation dataset.

]
achievement in mathematics. medium schools (AB) by the means for the
Second, we examine the differential effect of medium schools (X ). The sum of the effects of

resources on student achievement, holding con- these individual changes in coefficients (XA#),
stant this time for the levels of various resources as shown in table 4, is 0.048, which accounts for
available by using medium-sized schools as a about 0.5 percent of the average gain in mathe-
quasi-control group. Therefore, we multiply the matics achievement from pretest to post-test
differences in coefficients between small and SCOres.



T A B L E 5

Eftects on Stadent Achievement

of Ditfersnces Botween Large Schools

a0l Medium-Sized Schools

Variables BAX XAB ABAX
Intercept 0.000 0.166 0.000
Sex (Male = 1)—Student 0.007 0.096 -0.001
Race (White = 1)—Student -0.400 0,100 0.051
Childhood experience—Student 0.003 0.082 -0.003
Parental involvement—Student -0.001 0.150 -0.003
Economic status—Student -0.498 -0.601 0.083
Administrators per student 0.023 -0.368 0.021
Teachers per student 0.034 1703 -0.133
Office staff per student -(0.239 0.558 0.147
Teacher time in instruction -0.074 -0.096 0.003
Teacher time in preparation -0.004 0.395 0.019
Teacher time in administrative duties -0.000 -0.177 -0.002
Total years teaching—Teacher (.013 0.381 -0.035
Highest degree—Teacher -0.030 -1.149 -0.049
College math courses—Teacher -0.045 0448 0.053
Math in-service—Teacher -0.000 -0.180 0.000
Principals’ leadership,/Teachers” perception 0.038 -0.194 -0.018
Principals’ encouragement/Teachers’ petception 0.056 -0.568 0.053
Pretest score -2.041 1.513 -0.135
Pretest score—squared -0.021 -0.595 0.114
Highest degree—Principal 0.011 -3.361 -0.013
Total years teaching-—Principal (.003 -0.525 -0.002
Total years administration—Principal -0.056 0.280 -0.041
Math participation—Principal -0.080 0.266 0.031
Math involvemeni—Principal 0.230 0.113 0.031
Instructional leadership—Principal 0.057 -2.528 -0.087
Agtitudes:

Well planned—Principal 1716 0.220 -0.041
Well planned—Teacher -0.038 0787 -0.181
Active leadership—Principal 6.430 2206 0.017
Active leadership—Teacher 0.525 0.001 -0.000
Work well together—Principal -3.375 -1.637 0.148
Work well together—Teacher 0.073 0.058 -0.009
Well informed—Principal 6.605 2.346 -0.022
Well informed—Teacher 0916 0.243 -0.028
Conflicts identified—Principal -1.629 0737 -0.066
Conflicts identified—Teacher -1.415 -0.521 0.238
Sum -3.195 0.207 0.196

NOTE: 8 refets to the coefficients of the medium-sized-school production function in table 3. X refers to the medium-sized-school
means from table 2. The changes are calculated by subtracting the medium-sized-school value from the corresponding large-school value,
SOURCE: Authors' analysis of Systems Development Corporation dataset.

]

Finally, we must take into account any interac- effect is negative, this reduces the overall impact
tive effects that occur as a result of differences in of size (between medium and small schools) on
the level of resources and differences in the student achievement to about 8 percent of the
effect of resources on achievement. The interac- typical gain in student achievement.
tion component accounts for 5 percent of the School size has a much larger impact on stu-

gain in student achievement in mathematics over  dent achievement when medium schools are
the time period. However, since the interactive compared with large schools. As shown in table



3. the gain in test scores is 28 percent lower in
large schools than in medium schools, when ail
three components are considered. This means
that student achievement in larger schools is
substantially lower on average than in moder-
ately sized schools, even when certain student,
teacher, principal, school-climate, and time-on-
task variables are taken into account.

The largest of the three components is the dif-
terence in the level of resources between the two
school sizes, with a third of this due to the stu-
dent’s race and economic status. However, if
these were equal hetween school size, the differ-
ence in student achievement due to differences
in levels of other variables would still be more
than 20 percent of the average gain in test scores.

The number of teachers per student is only
slightly lower in large schools than in medium
schools, but it seems to have a relativelv major
negative impact due to the large differences in
coefficients berween these large and medium
schools. Similarly, the difference in the mean for
principals’ highest degree between large and
medium schools was minor, but the negative
impact was significant, which is consistent with
past research described earlier. Ironically, the
time principals from large schools reported
spending in needs assessment, program plan-
ning, and program evaluation related o mathe-
matics was found to have a significant negative
impact on students’ achievement in mathemat-
ics. We hope this means that the corretation may
be reversed. Where mathematics achievement
tends to be low when compared to similar
schools, principals may then begin to devote
more time to needs assessment, program plan-
ning, and program evaluation in an attempt to
improve the mathematics program.

¥. Conclusion

Proponents of market-based school reform argue
that offering parenits and students a choice of
schools will induce administrators and teachers
o perform more effectively and efficiently, How-
ever, since only a few states have actually imple-
merted such reforms, and the ones that have
adopted these programs have done so only
recently, there is little opportunity w test system-
atically whether these reforms have brought
abouwt the necessary behavioral responses of
teachers and administrators. Until such time, one
way 10 gain some insight into the consequences
of reforms is to examine differences in student
achievement resulting from existing differences
in institutions. A possible consequence of school
reform that we focus on in this study is the emer-

gence of smaller schools. This paper estimates
the eftect of school size on student achievement.

Based on achievement gains in mathematics
for fourth-grade students, our results show that
students in large elementary schools exhibit
smaller gains in student achievement than com-
parable students in smaller schools. For example,
students in schools with 800 or more students
had 2 28 percent lower gain in achievement than
otherwise comparahle students in schools with
berween 400 and 600 students. This disparity
resulted from differences across school size in
both levels of educational inputs and in effec-
tiveness of these inputs.

Our research identified 2 number of educa-
tional inputs that differed significantly according
to school size. From a policy perspective, it is
interesting that many of the variables that dif-
fered by school stze were ones over which edu-
cational policymakers presumably have some
control, such as teacher characteristics, principal
characteristics, school climate, and the number
of school personnel per student.

The results suggest that market-based school
reform could enhance student performance if
the resulting decentralization reduced school
size. However, a reduction in school size is not
the only potential effect of school reform. Provid-
ing students and parents with an opportunity to
choose among schools may generate additional
institutional changes, which could oftset some of
the gains from smaller schools. For example,
open enrollment could skim the best students
from each school, leaving teachers 1o deal with
students who, along with their parents, have liule
interest in ecducation. This study recognizes that
education is a complex process and that there
are no simple answers to reforming the institu-
tion, We offer some evidence that one result of
school reform based on choice could be benefi-
cial to students, if indeed such reforms result in
smaller schools.
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In Search of the Elusive
Credit View: Testing for
a Gredit Ghannel in
Modern Great Britain

by Katherine A. Samolyk Katherine A. Samolyk is an econo-

Introduction

Modern macroeconomic theory has generally
characterized the link between the financial sec-
tor and macroeconomic activity as a monetary
phenomenon, focusing on the use of money as a
medium of exchange. However, positing money
as the key financial aggregate abstracts from the
credit flows taking place in the broader, sophisti-
cated financial markets of modern developed
economies.

In the last decade, there has been an increas-
ing macrceconomic interest in understanding
the relationship between the performance of the
broader financial sector and aggregate economic
activity. The notion that variation in the supply of
financial services may help explain real cutput
fluctuations has come to be known as the credit
view of the financial ransmission mechanism.
This view posits that the relationship of these
services to €conomic activity is not completely
captured in monetary aggregates. The interest in
developing a credit view as opposed to a mone-
tary view is coincident with the dramatic changes
taking place in the financial services industry and
with the breakdown of the conventional money-
income relationships.

A credit view of the link between financial

misl al the Federal Reserve Bank of
Cleveland. The author gratefully
acknowladges helpful comments
Irom Davict Altig, Michael Bryan,
Edward Gamber, William Gavin,
Donald Morgan, and Kenneth Rogoft,

flows and real economic activity is not new,
however. It is fundamental in Irving Fisher's
{1933) analysis of the Great Deptession, in
which he explained how the effect of deflation
on borrowers’ solvency contributed to the sever-
ity of the economic contraction. Bernanke (1983)
interpreted and tested a credit view of the impact
of financial distress in his well-knowm empirical
study of the Great Depression. In discussing the
importance of the performance of the financial
sector for economic activity, he argues:

..€Cconomic institutions, rather than being a “veil,”

can affect costs of transactions and thus market

opportunities and allocations. Institutions which
evolve and perform well in normal times may
become counterproductive during periods when
exogenous shocks or policy mistakes drive the

economy off course. {p. 257)

Recent literature exploring the microfounda-
tions of credit markets explains how financial
markets matter in channeling an economy's flow
of funds to current investment opportunities.! In
this literature, the most common source of
demand for financial services arises from infor-
mational asymmetries. Investors with financial
capital do not have good information about the

B 1 Damples of cument work in his are3 are summerized in Genler (1985).



entrepreneurs with the most profitable invest-
ment opportunities. The specific characteristics
of financial contracts and financial institutions
retlect ways of solving these information prob-
lems. Optimal financial contracts and institutions
minimize the resource costs associated with
producing information for investors and moni-
toring the activities of entrepreneurs.

Economic activity is dependent on the smooth
operation of this financial structure. Changes in
the cost of supplying credit-market services can
affect investment expenditures and output; thus,
financial sector performance can feed back to the
real sector and exacerbate outpur fluctuations.

However, empitical tests of the credit view in
the modern US. economy have yielded mixed
results (King [1985], Bernanke [1986] ). Gertler
(1988) notes that these results may reflect the
identification problems inherent in estimating
reduced-form macroeconomic relationships.
Alternatively, the mixed results may be because
the credit disruption channel, identified by Ber-
nanke, has not been captured in the credit prox-
jes used in this empirical work.

Depression-era studies suggest that when
financial institutions are performing well, their
operation is inconspicuous. When credit rela-
tionships are disrupted, however, economic
activity is notably affected. Thus, it is not the flow
of guod credit, but the disruption of the system
due to bad credit that underlies the credit trans-
mission mechanism.

This paper investigates the credit view in the
modern British economy. Great Britain represents
an interesting alternative to the modemn United
States as a testing ground for the credit view
because of the way it handles bad credit cases—
insolvencies by debtors. lis goal in resolving
insolvencies is to recover creditors’ funds; the
mode of resolution is primarily liquidation. In
contrast, US. [aws promote the rehabilitation of
insolvent debtors, which encourages reorganiza-
tion of the insolvent entity and avoids the shut-
ting down of operations. Thus, insclvencies in
Great Britain are more likely to disrupt existing
credit relationships because the insolvent enti-
ties generally liquidate.

Using British insolvency data, this paper pre-
sents evidence favoring a “credit disruption”
interpreration of the link between financial fail-
ure and real economic activity. Borrowers’ insol-
vencies explain a portion of the variation in real
output not explained by variations in monetary
aggregates or past real output. This suggests that
insolvencies associated with liquidation are a
channel by which financial market performance
can feed back and affect economic activity. Lig-
uvidations affect economic activity negatively, as

they are costly to resolve and disrupt future
credit flows to investment opportunities.

The methodology emploved here follows
Bemanke's (1983) study of the Great Depression
in the United States. The tests find that the
volume of insolvencies contributes significantly
in explaining cutput fluctuations in Grear Britain
between 1964 and 1987. Insolvencies are nega-
tively related 1o output, controlling for monetary
conditions and lagged economic activity.

In section 1, this study is related to two empir-
ical studies of the Great Depression in describ-
ing the credit view tested here and the method-
ology used to conduct the investigation. In
comparing the modern British economy with
those considered in other studies, we are com-
paring economies that may differ in both politi-
cal economy and production possibilities. The
advantages of using Great Britain as a testing
ground for the credit view are discussed in the
context of cross-economy comparisons. Section
11 presents the regression specifications and
estimation results, and section Iil concludes.

I Idontifying 3 Finsncial
Transmissien Machanism

Previous Studies

The tests for a financial transmission mechanism
presented here are most closely related to two
previous empirical studies by Beranke (1983)
and Baubrich (1989). These studies test for a
credit channel in explaining the severity of the
Great Depression in the United States and Can-
ada, respectively. The methodology these authors
employ essentially involves including measures
of financial-market performance as explanatory
factors in a reduced-form monetary model.

In his empirical investigation, Bernanke uses
information about the liabilities of failed banks
and failed nonbank firms to explain real output
in a Barro-type monetary model?2 Bernanke con-
cludes thar the loss of financial setvices resulting
from bank failures made the economic downturn
longer and more severe than would be predicted
by looking only at the monetary contraction.

Haubrich's (1989) study of the Canadian
experience during the Great Depression pro-
vides less support for a broad interpretation of

B 2 This lype of model embodies the rational expectalions “money view'
thal only wnandicipated changes in the money supply affect outpul (see Bamo
[1978].



the credit view. He uses changes in the number
of bank branches (rather than failed banks’ liabil-
ities) to measure contraction of intermediation
services in Canada during the 1930s, The results
indicate that changes in the scale of banking
activity through branching were insignificant in
explaining output when controlling for monetary
factors and lagged output.

‘The market structure of the Canadian banking
industry, which was highly concentrated with
extensive branching, may explain these results.
The Canadian banking crisis of the 1930s, unlike
that of the United States, was not characterized
by extensive bank failures: Credit problems were
dealt with by bank reorganization rather than
bank liquidation. Thus, Haubrich finds that the
reduction in financial services associated with
bank-branch consolidation did not significantly
affect output.

Both of these studies focus on banks and their
role in creating a primary market for certain bor-
rowers during the 1930s. Both studies are con-
sistent with the notion that the credit-market dis-
ruptions associated with borrower debt default
and liquidation are the channel by which
financial-market performance can exert an effect
OnN €CONOEMIC activity,

Why Study the Modern
Britizh Econsmy?

Like the Depression-era studies, tests of the
credit view in the modern US. economy have
emphasized indirect credit flows through bank
lending in measuring the performance of the
financial sector. King (1985) and Bernanke
(1986) use various types of bank loans in vector
autoregressions explaining output that yielded
inconclusive evidence abour the credit view in
the modern U.S. economy. The mixed results of
these tests suggest that bank loans may be a
poor proxy for the credit-disruption channel
identified by Bernanke.

The mixed evidence of a “bank lending”
financial transmission mechanism is perhaps not
surprising given the nature of the modern U.S.
financial sector. In the last two decades, financial
markets have evolved dramatically. Nonbank
institutions have developed to compete with the
traditional banking sector in supplying external
finance to borrowers. The traditional banking
sector now plays a less significant role in chan-
neling funds to primary borrowers than in pre-
vious decades. Also, the modern U.S. financial
system operates over a large safety net of
government policies, which includes a “too-big-
to-let-fail” bailout policy toward troubled deposi-

tory institutions. These factors imply that the
madern financial transmission mechanism is dif-
ferent from that of the 1930s.

The British banking industry has long had a
relatively concentrated market structure utilizing
extenstve branching, with the Bank of England
acting as lender of last reson and providing over-
sight for all deposit-taking institutions.> Few Brit-
ish banks have failed. In the last two decades, the
British financial sector, like its U.S. counterpart,
has evolved so that the traditional banking sector
now facilitates a smaller share of the flow of
funds than in earlier decades (Bank of England
[1983]).

While these factors would seem to rule against
a test of the credit view in Great Britain, there is
an importtant difference between the United
Kingdom and the United States: The two nations
differ in how they deal with insolvent borrowers.

In Great Britain, the goal in resolving an insol-
vency is primarily the recovery of creditors’
funds; the made of resolution is primarily liqui-
dation. Upon the petition of creditors, an insol-
vent entity is usually placed into receivership
and liquidated to meet the creditors’ claims. This
involves the dissolution of the entity and some
degree of default on its liabilities. The United
States, on the other hand, has a tolerance for
bankruptcy and a tradition of reorganization
rather than liquidation.® Thus, insolvency in
Great Britain has been associated with a greater
degree of distuption of existing credit-market
relationships—the credit channel emphasized by
Betnanke.

This study uses both noncorporate and corpo-
rate insolvencies in Great Britain to test whether
the ilt health of primary botrowers in the finan-
cial sector can help explain variations in real
outpu, in addition 1o monetary conditions. The
volume of British insolvencies should negatively
affect economic activity, as liquidation is costly
both in resclution and in the disruption of credit
flows 1o real investment opportunities.

W 3 The imporiance of the central bank's backing is most dramalically
demonsiraled by the lmited nature of banking cnises given Ihe govemment's
rminimal provision of deposit nsurance. Deposit inswance nas only recenily
been promoted by British govemment policymakers and offers a relatively
small degree of ooverage. During 1he Secondary Banking Crisis of \he early
1970s, secondary banks, which include other deposit-taking inslitulions, were
bailed out by the Bank of England (see Bank of England [1975]). For a further
description of Ihe British banking sector, see Bank of England (1985) ang Poz-
dena acd Holli (1985).

W 4 See "Banknuptcy Law,” The Economist, February 24, 1990, pp. 77-78.



Although this study does not emphasize the
indirect credit channel of bank lending, it is con-
sistent with the credit view that the health of
financial firms matters to financial-market per-
formance. Even if they do not themselves fail,
financial intermediaries are an important conduit
of the credit-disruption channel for two reasons.
First, bad loans affect the health of bank balance
sheets, by reducing their internal capital. This
may affect the characteristics of future credit
extended and the use of intermediation tech-
nology in making new loans. Second, liquidation
of insolvencies abrogates existing credit relation-
ships, so that banks must expend resources in
seeking out new investment opportunities.

Insaivencies in Great
Britain

The measure of credit failures used in this study
is the number of insolvency cases in the British
economy. The legal definition of insolvency is
that a borrower cannot pay its liabilities to its
creditors when due; that is, the borrower is in
default on the promised flow of debt service.
The important feature of insolvencies in Great
Britain is that the existing management is
replaced and the insolvent entity is liquidated.

Bankruptcies include the cases of insolvent
persons and partherships handled under bank-
ruptcy acts. When a noncorporate borrower is
insolvent, the bankruptcy of the estate may be
acknowledged voluntarily or determinted in the
cours. A creditor petitions the cours 1o place a
receiving order against a debtor, which places
his estate into the receivership of an officer of
the court. The court makes a receiving order
only when it is satisfied that the debtor has
committed an act of bankruptcy. Alternatively,
creditors and debtors may resolve a bankruptcy
without recourse to the courts?

Cases of insolvent incomorated entities, which
are said to go into liquidation, are included in
the series called company liquidations; these
insolvencies may be settled in ot out of court, as
well. Compulsory liquidations are settled by count
orders upon petition, and voluntary liquidations
are resolved without court proceedings. The

B 5 Sankauptcies liquidated without recourse to the courls are called deeds
of arangement. Deeds of anangement comprise only abaul 1 peroent of the
rismber of courl-settled bankruptcy cases. Both fypes of case resolution are
included i Ihe bankruptey series used in the subsequent empinical tests.

insolvency series do not include companies that
choose 1o liquidate for reasons other than
insolvency.$

The insolvency series, compiled by the
Department of Trade and Industry, are originally
published in British business periodicals. These
series capture failures of financial firms as well as
those of nonfinancial firms and individuals.”
Other studies have generally used financial
aggregates 1o measure financial-market perform-
ance; however, the number of credit relation-
ships is also imporant when there are fixed
costs to establishing such a relationship. To
interpret the link between insolvency and eco-
nomic activity as a credit channel, it would be
best 1o consider both the number of insolvency
cases and the financial flows involved (the liabil-
ities and assets of insolvent entities).

Unfortunately, only data on the numbers of
insolvency cases are published quarterly. Data on
the assets and liabilities involved in corporate
insolvencies are not published. However, statis-
tics on the assets and liabilities involved in bank-
ruptcies settled by receiving orders and deeds of
arrangement are available in annual data series.®
These series indicate that the number of bank-
ruptcy cases is positively correlated with the
volume of hankrupts’ liabilities and with the
severity of the insolvencies.

Figure 1 shows the annual number of bank-
ruptcies and the annual volume of liabilities
associated with these cases in constant pounds-
sterling. The two series track each other relatively
well, although 1978 is an obvious exception: In
ihis year, the average size of liabilities involved
in a bankruptey claim was unusually large.

Figure 2 illustrates the relationship between
the annual number of bankruptcy cases and the
inverse of the ratio of bankrupts’ assets to liabili-
ties. Because a low asset/liability ratio indicates a
more severe default, the latter series is positively
related to the severity of the insolvency cases.
The two series indicate that an increase in the
number of bankruptcies is associated with a

B 6 These cases are called members” voluntary liguidations.

B 7 Bemanke included both farled nonbank tabilities and failed bank liabili-
ties, which reflect the failed contracls with primary bomowess and with bank
depositors, respectively. The joint significance of these series could be inter-
feeted as avidence Il the produchion of services associaled with each layes
of financial contraching is significant,

B 8 Ses Central Statislical Office, Annual Abstact of Statisrics, 1966-1988.



.m higher degree of default on noncorporate bor-
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rowers’ liabilities. This dimension of financial
distress is not captured by looking at the volume
of bankrupts’ liabilities alone.

N1, Empirical Tosis of the
Cradt View

This section presents the empirical tests of the
insolvency and liquidation interpretation of the
credit view. These tests are most closely related
to the empirical studies by Bernanke (1983) and
Haubrich (1989).

A basic reduced-form monetary model was
estimated, regressing some measure of real gross
domestic product (RGDP) on its own lagged
values and on lags of the monetary aggregate
M1, which serves as the transaction medium.
Lagged values of the insolvency seties were then
added to the basic monetary specification equa-
tion to test whether they made a significant con-
tribution in explaining output ?

Doss Qutpui Cause
Insolvency?

Because we are testing whether insolvencies
resolved by liquidation can help explain output
fluctuations, it is important to establish that
insolvencies are not merely a reflection of flue-
tuations in output or in monetary policy. Both
corporate and noncorporate insolvencies are dealt
with when the legal criterion of insolvency is

met and involve the settlement of the claims in

| 9 The serigs lor gross domeshc product from 1964 to 1983 are from the
Organization for Economic Gooperation and Development's (OECD) 1583 Sum-
mary of Morthly Economic Statistics. The RGDP senes from 1984 to 1986 are
from various issues of e 0ECD's Main Economic indicators. The monetary
aggregate used here is the Bank of England's definition of M1, which includes
cumency in circulation plus sight deposits at reporting instifutions in the mone-
tary sector. The M1 series was oblained from the Cenlral Statistical Office's
{C50) monthly publication Financial Statistics. For a discussion of the M1
senes, see Cenlral Statistical Office (1987}, The numbers of bankmniplcies and
comorale fiquidations in England and Wales were obtained from the CS0 pub-
Ication Foonomic Trends (1975, for the years 1964 16 1975, The msolvercy
sefies for the years 1075 to 1986 were oblained from vanous issues of the
CS0 menthly publication Firancial Stafistics. \We laler discuss and present
lesls of whether the ex ante choice of legal hiability (corporale versus noncer-
porate} and Ihe ex post choice ot legal resolution {in or oul of court) sigrifi-
canthy ditfer in their relationsip to economic activity.



T A B L E 1

Granger-Causality Tesis:
Sample Peried 1964-1987*
Explanatory Variable
F-Statistic that the Four-Quarter Lag Equals ZeroP
Compulsory  Voluntary

Dependent Variable: RGDP M1 Bankruptcies Liquidations Liquidations
Bankruptcies 091 1.39 16.04 039 0.75

(465) (.244) (.000) (.818) (.558)
Compulsory Liquidations 1.42 3.46 1.43 3.33 205

(.235) (.012) (.232) (.015) (.097)
Voluntary Liquidations 4.53 094 2.12 254 792

(.003) (.984) (087) (:906) {.00003)

a, Specificasion: constant, time trend, four lags of log-levels.
b. Significance levels of ftest are indicated in paremtheses.
SOURCE: Author's calculations,

default® Thus, these settlernents are not made
based on expected future conditions and de not
include liquidations made for other reasons.
Granger-causality tests on the variables included
in the regressions indicate that corporate liquida-
tions are bidirectionally related to M1 and RGDP
(see table 1}. To control for the simultaneous
relationships indicated in the Granger-causality

Thus, several reduced-form models were esti-
mated using total or unanticipated monetary
aggregates, and log-levels or log-differences of
macroeconomic time series.’? For brevity, we
discuss the results of two reduced-form models
that are comparable to the specifications used by
Bernanke and Haubrich; these models explain
the detrended level of RGDP with the log-

tests, all of the regressions include equivalent lags
of real output, M1, and the insolvency series. Also,
all specifications are estimated with and without
contempaotaneous values of the explanatory vari-
ables.! The results are similar, so oniy those
specifications without contemporaneous values
of explanatory variables are presented here.

Alisrmative Reduced-Form
Specifications

The test procedure does not attempt to resolve
current macroeconomic debates about how
money affects real owpur; nor does it attempt 1o
take a stand on the issue of deterministic versus
stochastic wends in macroeconomic variables,

B 10 For frther information and an analysis of these series, see C30
{1975, 1987), and Briish Business (1980).

B 11 Bemanke included contemporaneous values of money growth and
failed hatwlities, assuming they were unrelated to innovations in oulput.

differences and the log-levels of the financial var-
iables, respectively.!?

Model one follows Bernanke in defining out-
put as RGDP relative to an exponential trend. It
explains detrended RGDP with four lagged uar-
ters of detrended RGDP, M1 growth, and the
growth rates of bankruptcies and liguidations.
Although Bernanke was explaining owtput relative
to trend, he posited the growth rates of both
money and debt-default variables as the relevant
financial variables. We estimated this model using
total money growth and unanticipated money
growth, alternatively.

Model two follows Haubrich and estimates a

@ 12 The estimation of the unanticipaled nominal series follows Bemanke,
He constructed the unanlicipated growth rte of M1 as the residuals from a
regression of the orowth rale of M1 on four lagged growih rates ol M1, prices,
and output. Habrich's empirical specifications included lags of the manetary
aggregate M1

B 13 The third model estimated used Ihe 1otal growtt rale of RGDP as the
measure of real outpul. This model included four lagged quarters of the growth
rales of RGDP, M1, and the instlvency series in the various specifications
estimated. For brevity, (hese estimation rasults are nol presented here.
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reduced-form model in log-level form. This
model attempts to explain RGDP relative to
exponential trend with four lagged quarters of
detrended RGDP, and the log-levels of M1, bank-
ruptcies, and corporate liquidations. '

Estimation Results for
Model One

The estimation results for model one using total
M1 growth found that both money and insolven-
cies explained output, controlling for the effect
of lagged output. These results are presented in
table 2.15

The basic monetary model estimated was

(1.1) DGDP= 3,8 )DGDP(~i }
i=1

4
+3,8,(: )DMI(-i) + ¢,
i=1

where DGDP{ - } and DMI1( -/ ) are the fth-
lagged values of the exponentially detrended log
of RGDP and the growth rate of M1, respectively.
The results for the basic monetary model are
presented in column one of table 2. Lagged out-
put explains most of the current behavior of
output relative to trend, but M1 growth is signifi-
cane as well, although the sum of the lag coeffi-
cients is both small in magnitude and negative.

Disaggregating Inssivencies
by Legal Lisbility

In specification 2 for model one, the growth
rates of bankrupicies and of total liquidations

B 14 The regressions were estimated using Ihe stalistical package Regres-
sion Analysis and Time Seres (RATS) and using the RATS procedure called
ROBUSTERRORS to comect lor autopomelation evident in regressins esti-
mialed using ordinary feas! squares (OLS).

| 15 The estimalion results for model one using uRanticipaled money con-
trasled sirikingly with those of Bemanke's Depression-era study. The lagged
growth rales of unanticipated money were nol signikcant in explaining real
oulput. The growlh rales of lagged insdlvencies had 1he posited negative rela-
tionship to current outpul, but it was smaller in absolute magnilude and statis-
tically kess significant 1han in Ihe: Lotal money modet. Insolvencies were margi-
nally significant m several regressions that used shorier lags of the insolvency
varables. For brevity, these results are not presented. For an analysis of the
debale about the allemative monetary models, see Mishkin {1982).

were included as measures of the financial dis-
tress of noncorporate and corporate borrowers,
respectively:

4
(1.2) DGDP=3,8,(i YDGDP(~i )

i=1
1(r)DM]( i)

M.s.,

M.[_\.

w (i YDBankrupt (-i )

M-L-

(i )DLiquid (i } + ¢

-
L

Column 2 of table 2 indicates that the sum of
the lag-coefficients is negative and significantly
different from zero for both types of insolven-
cies; these results represent evidence in favor of
the credit-disruption interpretation of the credit
channel, although the relative magnitude of the
insolvency effect is small.

Disaggregating total insolvencies as noncorpo-
rate and corporate distinguishes between insol-
vent borrowers by their ex ante choice of legal
liability. Noncorporate insolvencies, categorized
as bankrupt individuals and partnerships, repre-
sent a class of borrowers Bernanke identifies as
those being most likely to rely on indirect credit
markets for external finance. There are larger
information costs associated with extending
credit to small, risky borrowers relative to the
size of the loans,

The null hypothesis that the effects of bank-
ruptcies and liquidations are equal could not be
rejected in modet one. While we do not have
statistical evidence that bankruptcies and liquida-
tions have different effects on ouput, there
should be some differences.

Bankruptcies would be expected to be more
costly per British pound-sterling of the claims
involved because 1) most of the noncorporate
bankruptcies are settled in count and 2) upon
abrogation of credit relationships, it is morte costly
to establish new credit relationships with this
class of borrowers. However, noncorporate
bankruptcies involve a smaller volume of liabili-
ties per claim. While they may have a higher
“bang per buck™ in terms of the per-pound-
sterling default costs, these costs are obscured
when measuring credit disruption with the
number of insolvency cases. Thus, one reascn
the effects by type of borrower are not signifi-
cantly different may be that the smaller size of
noncorporate borrowers' claims offsets the higher
relative costs of their bankruptcies in terms of



T A B L E
Model One Regression Resulls:
Sample Period 1965-1987
Depandent Variablo: Dstranded RGDP
Specification
1.1 1.2 13
Sum of Squared Residuals 023 018 017
Adjusted R-Squared 998 999 999
Durbin-Watson Statistic 2.04 2.04 2.05
Variable (Lag):
Real GDP (1) 1012  (898)2 95  (844)? 953 (8.28)2
(2) 0% (59) 049 (32) 032 (20)
(3) 031 (.19) -135  (-82) -153  (-98)
(4) ~144 (-127) 125 (1.09) 154 {(1.32)
Coefficient Sum: 994 992 992
M1 Growth Rate (1) -138 (-185P  -207 (-3.0)? =212 (-3.15)?
(2) 062 (-82) -087 (-98) -082 (-9%4)
(3) 029 (-374) -004 (-05) -006 (-08)
(1) 033 (-43) -123 (-1.63) =136 (~1.79)¢
Coefficient Sum: -.2632 -.4202 -4372
Bankrupicies (1) -046 (1970 _047 (-199)0
(2) 017 (79 012 (92)
(3) -016  (-82) -016  (-77)
(4) -048 (-2.6) 48 (-2.68)1
Coeflicient Sum: -.094 -0922
Corporate Liquidations (1) ~040 (-2.1%)P
(2) -044 (-3.08)2
(3) -011 (-81)
(4) 013 (82)
Coefficient Sum: -.0814
Compulsory Liquidations (1) -009  {(-71)
(2) -006  (-42)
(3) 006 (45)
(4) 007 (.56)
Coefficient Sum: -.001
Voluntary Liquidations (1) -030 (-1.60)
(2) -035 (-2.34)b
(3) -017 (-1.28)
(4) 005 (40)
Coefficient Sum: -.077
F-Test; All Insolvency Lags = 0 {a) (a)

a. Significant at the 1 percent level.

b. Significant at the 5 percent level.

<. Significant at the 10 percent level.

NOTE: T-statistics are indicated in parentheses.
SOURCE: Author's calculations.



explicit costs and future leveraged expenditures. !¢

A consideration that would compromise this
interpretation of relative insolvency costs is that
the ex ante choice of noncorporate legal liability
may reflect smaller potential default losses. Thus,
tests using a richer data series on insolvent bor-
rowers by type of legal liability are necessary to
verify further the relationship between insol-
vents' legal liability and credit disruption.

Disaggregating Liquidations
by Type of Case Resolstion

In a third specification for model one, corporate
liquidations were disaggregated by whether they
were settled out of court (voluntary liquidations)
or in court (compulsory liquidations) in the
reduced-form specification for output. Column 3
in able 2 shows that the lag-coefficient sums are
comparable to regression 1.2 and that the insol-
vency variables remain jointly significant.

The disaggregation of corporate liquidations
represents a test of the hypothesis that the feed-
back from insolvencies to output will differ by
the way in which insolvencies are resolved.”” The
decision of how to settle a default depends on
such factors as the size of the claim and the ex
post degree of default by corporate borrowers and
thus may reflect differences in the costs of the
insolvencies related 1o their mode of resolution.

The resolution of insolvencies is affected by
{and thus may be an indicator of) lenders’ per-
ceptions of the degree of default, given an
informational asymmetry berween borrower and
lender. Voluntary liquidations may therefore sig-
nal a default with less net return to the claimants
and could indicate a more serious degree of
default. Because a corporate borrower has limited
liability, if lenders expect to get no return from
litigation, the lower cost of an out-of-court set-
tlement may be in their interest. Compulsory
liquidations would, therefore, reflect the more
marginal cases of insolvency. A creditor is more
likely to litigate his liability if he believes that the
actual degree of default is less than the debtor

B 16 Alematiely, the Iotal rEsorce 0031s associaled with an msolvency
sholld be negatively refated to outpui {as in Bemanke's sdy). In This sense,
larger corporate tiguidations are more coslly, wiich 15 consistent wilh these
emmpirical resulls.

W 17 Bernanke emphasized that small borowers {hul rot large boowers)
were credit-constraingd

asserts (given the lender’s monitoring costs).
This interpretation suggests that voluntary liqui-
dations may have a larger default-cost impact on
output than do compulsory liquidations.

Some factors mitigate this interpretation of
these series, however. In-court resolutions are
miore costly than out-of-court resolutions, all else
being equal. In addition, compulsory liquida-
tions would have a greater effect on output if
larger claims are more likely to be litigated; this
effect would be related to the volume of liabili-
ties involved. The litigation of large cases could
be explained by the fixed costs of court resolu-
tion. Also, given an informational asymmetry
(between creditors and debtors), random litiga-
tion may be in the lenders’ interest as a response
to adverse selection.’® This would increase the
incidence of compulsory liquidation as an indi-
cator of potential default losses as related to the
size of the claim. These factors obscure how the
effects of the disaggregated series should differ
quantitatively.

Actest of the hypothesis that the quantitative
effects of the disaggregated liquidation series are
equal was not rejected. This result is consistent
with the resolution of insolvencies as being an
indicator of both the creditors’ perceptions of
the degree of default as well as the size of the
claims (hence the potential gains from litiga-
tion). The insignificance of the choice of case
resotution for output may indicate that voluntary
liquidations signal more serious defaults, while
compulsory liquidations are larger and more
costly to settle.

Estimation Rosults
for Mods! Two

The estimation specification for model rwo used
the log-levels (rather than the growth rates) of
M1 and of insolvencies as explanatory variables.
These regression results are presented in table 3,
The basic monetary specification estimated for
macel two was

q

(21) DGDP=3,BLi)DGDP(-i )

i=l

+ 28,0 IMI(-i ) + ¢,
i=l

B 18 Random moniloing has been considered by Diamond (1984) and
Moore {1987} a5 2 means of evolang truthful reporting and menmizing the
resource costs of informational asymmetries.



where DGDP (- } and M1(-7) are the ith-
lagged values of the exponentially detrended
RGDP and the log of M1, respectively. The
results for the basic monetary model in column
one of table 3 indicate that, again, lagged output
significantly explains most of the current behav-
ior of output relative 1o trend. In this regression,
the coefficient sum is now positive, but small.'#

Disaggregating Insolvencies
by Choice ef Legal Liabillly

In specification 2 for model two, the log-levels of
bankruptcies and of roral liquidations were
included as measures of the financial distress of
noncorporate and corporate borrowers,

respectively:

(22) DGDP= iﬁg(f YDGDP(-i )

i=1

» 36 MI(=i)
=1
E

+ > i YBankrupt (i)
i=1

_.i
+ D18 Miquid (~i ) + e.
i=l

The first hypothesis tested is that the log-levels
of bankrupicies and of corporate liquidations are
significantly different from zero. The second
column in table 3 indicates that the sum of the
lag-coefficients is negative and significantly
different from zero for bankruptcies, although
smaller in both magnitude and significance than
in model one. A hypothesis test equating the
quantitative effects of bankruptcies and liquida-
tions could not be rejected. Thus, as in model
one, the effects of the of ex ante choice of legal
liability by insolvent borrowers {noncorporate or
corporate) did not significantly differ using these
series.

Disagprogating Liquidations
by Type of Case Resolution

In the third specification for model two, corpo-
rate liquidations are disaggregated by whether
they were settled out of court (voluntary liquida-

B 19 These results are similar to Ihose 1o 1he log-evel fegressions in
Haubwich {1959},

tions) or in court (compulsory liquidations) in
the reduced-form specification for output.
Column 3 in table 3 shows that although the lag-
coefficient sums are comparable 10 regression
2.2, the significance of the financial variables was
reduced. As in model one, the hypothesis test
that the quantitative effects of the disaggregated
liquidation series are equal was not rejected.

lll. Comclusion

This paper presents a set of experiments that
tests a particular interpretation of the credit view
linking financial-market performance to eco-
nomic activity. British insolvencies, which
involve liquidation, are used in tests of a credit-
disruption channel from the financial sector to
real output.

The proposition that the past insolvencies of
corporate and noncorporate botrowers help
explain current curput was tested, controlling for
the past behavior of real output and monetary
conditions. The numbers of past insolvencies
had a negative and statistically significant effect
on output.

Interpreting the insolvency series as capruring
the disruption of credit relationships indicates
that nonmenetary financial channels o real out-
put should be considered; credit faitures as prox-
ied by insolvencies exen their own effects on
future economic activity. This evidence is con-
sistent with the cost-of-credit channel empha-
sized in Bernanke’s analysis of the Great Depres-
sion. Insolvencies affect output negatively by
consuming resources in their resolution and by
reducing the volume of internal capital available
as a basis for future leveraged expenditures.

These results suggest that one explanation for
lack of conclusive evidence about the financial
transmission mechanism in the postwar United
States may be related to our tradition of dealing
with bankruptcy through reorganization rather
than liquidation.

It is interesting to note that Great Britain passed
an Insolvency Act in 1986. This reform atlows
British firms to petition the couns to put them
into “administration,” whereby the firm continues
to operate under the management of a court-
appointed administrator while the insolvency is
resolved. With this legislation, the British legal
system is moving away from the tradition of liqui-
dation toward an alternative of reorganization—a
system more in the tradition of the United States.

Does the evidence that liquidations adversely
affect output imply that liquidations should be
avoided at all costs? No; insolvency policies must



T A B L E
Moadel Twa Regressien Resulis:
Sampls Poriod 1965-1987
Dependent Varisble: Deirended RGDP
Specification
21 22 23
Sum of Squared Residuals 020 014 013
Adjusted R-Squared 998 999 99
Durbin-Watson Statistic 1.96 2.06 215
Variable (Lag):
Real GDP (1) 838 (7.17)8 616 (7.08)? 621 (7.30)8
(2) 106 (78) 065 {.52) 036 (.25)
(3) 092 (.62) 023 {.18) D32 .27
(4) 015 (2.12) 232 (22101 25 (244)2
Coefficient Sum: LO5* 943 H44
Log M1 (1) ~255 (-173)P  -204 (-158)  -188 (-1.42)
(2) 008 (.03) 032 (.13) 044 (118)
(3) 378 (1.28) 266 (.96) 288  (1.00)
(4) -100  (-.62) 142 (97 -184 (-1.19)
Coefficient Sum: 0314 -.048% -.040b
Bankruptcies (n -039 (-2.03)¢ 038 (-1.97)¢
(2) 038 (153) 044 (1.76)b
(3) -017  (-67) -020 (-76)
(4) -010  (-55) -006  (-.306)
Coefficient Sum: -027b -020
Corporate Liquidations (1) -008  (-.52)
(2) -013  (-79)
(3) 019 (1.55)
(4) 024 (1.67)
Coefficient Sum: 022¢
Compulsory Liquidations (1) 004 (41)
2} -013 (-1.12)
(3) 006 (47
Y -001  {-.10)
Coefficient Sum: -.004
Voluntary Liquidations (1) -016  (-89)
(2) -005  (-38)
(3) 014 (1.36)
() 026 (222)
Coefficient Sum: 0190
F-Test: All Insolvency Coefficients = 0 (a) (a)

a. Significant at the 1 percent level.

b. Significant at the 10 percent level.

<. Significant at the 5 percent level.

NOTE: T-statistics are indicated in parentheses.
SOURCE: Awthor's calculations.



baluace the costs of liquidation with its benefits.
One result in the literature about the micro-
foundations of financial markets is that liquida-
tion, as a contingency, is a characteristic of finan-
cial contracts that allows resources to be
allocated efficiently. Although a system that set-
tles insolvencies by liquidation may be disrup-
tive, it preserves the incentives for creditors to
monitor the performance of botrowers and thus
preserves the incentives for bortowers to per-
form well. And although liquidation involves the
death of the borrowing entity, it is part of the
contingent contract that creditors are promised
for accepting the default risk of their claims. Lig-
uidation of insolvent entities is beneficial to an
economy when the alternative is an inefficient
use of resources.

A corollary to the allocative role of liquida-
tions is that an economy's legal policies toward
insolvency affect the efficiency of liquidations.
Townsend { 1979) shows how the deht contract
that minimizes the resource costs of resolution
stipulates that, in the event of a bad investment
outcome, creditors can realize the maximum
from the actual project’s return. Thus, efficient
liquidation policies must preserve the integrity
of the seniority of claims and must protect credi-
tors from the possibly adverse actions of current
managers, whether the insclvency is resolved by
reorganization or liquidation. They also must
provide an efficient mechanism for deciding
how the insolvency should be resolved. For
example, it may be optimal to allow creditors to
decide whether liquidation would be more effi-
cient than rehabilitation.

This study raises the question of how facets of
legal organization may be related to insolvency
as a financial transmission mechanism. Although
further tests disaggregating British insolvencies
by legal liability and legal resolution vield neg:-
ligible information about the debt-default chan-
nels, they provide a focal point for future empiri-
cal research on how financial structure is related
tO economic activity.
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Seasonal Borrowing
and Open Market
Operations

by EJ. Slevens

A small depository institution with a history of a
pronounced seasonal increase in loans relative
to deposits may borrow a substantial portion of
its projected excess from a Federal Reserve Bank
at the basic discount rate. In the aggregate, this
seasonal borrowing program provides only a
scant source of funds to the financial system,
within a framework that is essentially the same
as when the program was introduced in 1973,

Substantial growth of peak seasonal borrowing
in recent years, after a decade or more of signifi-
cant changes in financial market structure, sug-
gests the tmeliness of reviewing the rationale for
the seasonal borrowing program. Furthermore,
review seems doubly important because varia-
tions in seasonal borrowing have been compli-
caring monetary policy implementation.!

The purpose of this paper is threefold. The
first objective is to provide a brief description of
the program and its role in funding banks and

& 1 See Record of Policy Aclions ol the Federal Open Markel Commilles
for megtings indicaled in table 2,
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Meulsndyke, and Mark 3. Sniderman,

the banking system. The second is 1o investigate
the original rationale for the seasonal borrowing
program and to determine how changes in
financial market structure during the intervening
years may have affected that rationale. The third
objective is to explore the connection between
the seasonal borrowing program and monetary
policy implementation. To date, any potential
conflict with monetary policy has been avoided
by flexible policy implementation and technical
changes in the borrowed reserve index of
reserve restraint used to guide open market
operations. These responses do complicate pol-
icy implementation, but flexibility also elimi-
nates what has become a dubious advantage of
the borrowed reserve procedure when seasonai
borrowing is the dominant component of the
index of reserve restraint.

I. The Ssasonal
Borrowing Pregram

The seasonal borrowing program was introduced
in 1973, an outgrowth of a Federal Reserve Task
Force recommendation contained in “Reappraisal
of the Federal Reserve Discount Mechanism,” a
three-volume System report published in 1971.
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The stated purpose of the new program was to
assist “...those [member] banks that enjoy only
limited or indirect access to national money
markets and which have definable and relatively
substantial seasonal pressures.”? The program is
one of three ongoing direct lending facilities
maintained by the Federal Reserve Banks, the
other two being programs for adjustment and
extended credit.

Adjustment credit is available overnight or for
a short peried, and cannot be used by an institu-
tion more than occasionally. It is designed for
institutions unexpectedly short of needed funds
in circumstances that make it difficule or impos-
sible 1o obtain financing from normal market
sources, such as at the end of a day, when
markets are thin or closed. Loans must be collar-
eralized, and the rate charged is the familiar
hasic discount rate.

Extended credit, on the other hand, may be
outstanding for many months. It is designed for
an institution in exceptional circumstances—one
working closely with or under the control of
supervisory authorities to resolve financial diffi-
culties that limit its access 10 normal market

B 2 Federal Reserve pless release, April 12, 1973

sources of funds. Loans are fully collateralized,
and usually are made at a variable rate that is
above market rares and at least 50 basis points
above the basic discount rate.

Seasonal credit is designed to supply the pre-
dictable needs of healthy institutions that are
thought to be too small and isolated to have
access 1o sources of shor-term credit compara-
ble 1o that of larger institutions. Maturities are tai-
lored to the pattern of an institution’s seasonal
funding gap. To qualify, an institution normally
must have total deposits of less than $500 mil-
lion and must demonstrate a recurring pattern of
seasonal swings in the net availability of lend-
able funds, measured as total deposits minus
total loans. An institution qualifying for a sea-
sonal line must fund a portion of its seasonal
funding need, calculated as 2 percent of the first
$100 million of its deposits, 6 percent of the next
$100 million, and 10 percent of its deposits in
excess of $200 million. Loans must be collateral-
ized, and are made at the same basic discount
rate as is charged for adjustment credit.

Seasonal borrowing in the aggregate has dis-
played two regularities: a pronounced seasonal
pattern, and a response to the economic incentive
1o borrow (see figure 1). The seasonal panern
shows bortowing growing to a peak in the
summer and then falling away to a minimum in
the winter, with the peak being about five times
larger than the succeeding minimum in recent
years. The seasonal pattern is thought to reflect
an agricultural credit cycle, because most bor-
rowing banks are in agricultural regions of the
country.

At the same time, and sometimes overriding
the seasonal pattern, the total amount borrowed
seems to respond to the size of the spread
berween market interest rates and the discount
rate charged for seasonal borrowing. For exam-
ple, market rates were Jower than the discount
rate during 1975-76, and borrowing declined to
minimal levels. The 1975 and 1976 seasonal
peak monthly amounts of borrowing averaged
only 30 percent of peak levels during the
preceding two years. Again, in the four months
after April 1980, the federal funds rate moved
from about 400 basis points bigher than the dis-
count rate to almost 200 basis points Jower. At
the same time, seasonal borrowing declined in a
counterseasonal movement that brought it to the
second-lowest monthly level on record.

Reviewing past movements in seasonal bor-
rowing also suggests the relatively small scale
and limited role the program plays within the
banking and monetary system (see table 1).
Fewer than 5 percent of commercial banks were
borrowers in 1988, when aggregate borrowing



market discipline is the fundamental test for wise
resource allocation,

Use of the Seasomal Government intervention in the operation of a
Barrowing Program market rests on the political judgment that there
would be something unwise about the pure
market outcome. More than that, it can be
1973 1979 1988 argued, evidence that the pure market outcome
is deficient must be sufficiently compelling to
Number of borrowing banks 205 482 616 accept the risk that tinkering will create new and
As a percent of all unforeseen distortions that are worse than the
commiercial banks 14 33 4.6 original deficiency.

Financial market regulation is a familiar
example. The structure of financial markets in
the United States was influenced in basic ways
by regulations originating in legislation of the
1930s. More recently, legislation has been

As a percent of
potential borrowers 10.0 208 nad

Average aggregate borrowing
in peak month

§ millions 163 193 420 reshaping that financial structure, with an
Average annual borrowing emphasis on deregulation. An important objec-
§ millions % 147 235 tive has been to reduce distorions emanating

from regulation in order to allow fuller reliance
on private decisions and market discipline in
determining the structure of financial markets,
including the number and size of depository
institutions and their geographical extent, prod-
uct lines, and pricing.

The seasonal borrowing program originated
during the 1960s as a result of concerns about
whether private financial markets were equipped
to finance the long-term capital needs of the agri-
culwural sector and, in that context, whether small

$ per borrower 434000 304,000 382,000

a. See fovtnote 3.
SOURCES: Melichar (1980), Timenes and Melichar (1973}, and Board of Gov-
ernors of the Federal Reserve System.

was at its then-record high. This was most likely
a smaller percentage of the number of banks
potentially qualified to borrow than the 21 per-

cent of potentially qualified banks that borrowed
in 19793 Reflecting the small size of eligible
banks, as well as the low incidence of borrowers
among those banks eligible to borrow, seasonal
borrowing never has accounted for as much as 1
percent of the total stock of bank reserves,

Il. Rationale fer
the Ssasomal
Berrewing Program

The market economy of the United States relies
heavily on the decisions of private owners of
resources, in response to market signals, o
determine how and what goods and services get
produced. All else being equal, if owners of
small banks were unable to earn a competitive
rate of return while meeting seasonal credit
demands in their chosen market areas, they
would be expected 1o wrmn their resources to
same atternative use. Their potential customers
would seek out other lenders 1o meet their
credit needs or, if unable to find satisfactory
accommodation elsewhere, they would likewise
be expecied to turn their resources 1o some
alternative use. Subjecting the ongoing process
of resource management to this competitive

banks would have sufficient liquidiry to meet sea-
sonal needs of agricultural bortowers.® Banks
had accumulated large pontfolios of liquid assets
during the previous 30 years, including large
holdings of US. government securities acquired
during World War 11, This meant that banks had
been able 1o fund even very large seasonal swings
in loans relative to deposits by selling liquid
assets, for which there was an active national
market accessible by the smallest of banks.

W 3 "Most likely” because the Monetary Control Act nearty doubled the
number of banks eligible o seek quelilication by extending the program o
nonsmember banks. Had the percentage of qualified banks actually borowing
remained unchanged al 21 percent in 1988 and the number of ualified
member banks remained about the same, the implication woukd be: thal only
aboul 8.5 percent of 7,600 nonmember hanks qualified for the program. This
Seems S0 implausible— because nonmember hanks tend o be smalker and
less urban than member banks—that the altemative conclusion seems mast
likedy. Onfy commercial banks are considered, even though other depository
institutions akso gained access to the discount window thecugh the Monglary
Control Act of 1980. Typically, the program is ol Used by these nontianks
because credit is avadable from special indusiry lenders, such as the Federal
Home Loan Banks.

B 4 Melichar and Doll {1371),
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By the 1960s, these large ponfolios had been
worked off by most banks. Those facing dispro-
porttionately large seasonal funding needs either
would have had to retain disproportionately
large portfolios of low-yield liquid assets, on
average, or they would have had to rely on alter-
native markets in which to sell loans or purchase
funds if they were to meet seasonal needs.
Research findings in the 1960s suggested that
“..a significant proportion of banks [had] large
relative seasonal outflows of funds; that thege
banks tend[ed) to be small, presumably with
limited access to financial markets that larger
banks could use to meet such pressures.”s

The presumption that the relevant small banks
had more limited access to financial markets than
did other banks was familiar during the late 1960s
and the early 1970s, when the seasonal borrow-
ing program was devised and put into place.
Small banks with disproportionately large sea-
sonal needs for funds were mostly rural banks in
agricultural areas where the “spatial allocation of
bank credit” through markets was thought to be
an imperfect means of atracting surplus funds
from other areas. The interbank market was
limited, except perhaps for overnight federal
funds and through the correspondent banking
system. Only recently had Regulation @ govern-
ing deposit-rate ceilings been relaxed, providing
large banks, at least, with new power to use
deposit rates on large centificates of depaosit
(CDs) 1o attract funds. Correspondent banks
were seen as sometimes unreliable sources of
support, especially where their interests were in
competition with those of their respondents$

The seasonal borrowing program was designed
for small banks with large seasonal outflows of
funds and “limited access to financial markets.”
When Federal Reserve Banks lend to these small
banks, the resulting increased stock of bank
reserves must be absorbed by equivalent Federal
Reserve open market sales in the government
securities market in order to maintain monetary

B 3 Meichar {1971). p. 9.
m & Modiglan {1971,

B 7 This was nol a unanimous interpretation of 1he ralionale at 1he outset.
It was not until 1930 that the Monetary Conlrol Act remeved membership in
the Federal Reserve System as an issue thought 10 be refevant fo many Sys-
tem decisions. Prior (o thal, the: seasonal bomowing program was availzble
ooly to member hanks, and some perceived the basic motivation for the: pro-
gram a5 an effort 10 *_offsel Ihe growing nel Iax [prmarily of reserve
requirernents) on member banks, thesety reducing their incentive lo quil the
System” {Kane [1974), p. 846).

policy unchanged. In effect, the program provides
botrowing banks with a nonmarket, assured con-
duit to the money market. Eligibility depends on
the size of a bank and on the seasonality of its
loans relative 1o deposits, not on an explicit
demonstration of “limited access to financial
markets.”

Is the Ratisnale
Compelling?

Recent large aggregate amounts of seasonal bor-
rowing might be interpreted as prima facie evi-
dence that the original rationale for the program
remains compelling. However, this need not be
s0. The number of borrowers remains low rela-
tive to the number that are likely to be qualified
to borrow, there is a clear rate incentive to bor-
row, and changes in financial market structure
since 1973 should be expected to have reduced
the need to rely on the program.

The number of banks taking advantage of the
seasonal borrowing program seems to have been
lower than expected from the outset of the pro-
gram. Initial estimates were that approximately
2,000 banks had substantial seasonal calls for
funds and that the vast majority of these had less
than $50 million in assets, implying that a large
number of banks might take advantage of the
new program.? However, only 205 banks actually
borrowed during the first {abbreviated) year of
the program, and only 155 of those were among
the 2,000 banks that had been identified as
potential users®

Although the number of borrowers had more
than doubled by 1979, borrowers still represented
only 21 percent of the banks potentially eligible
10 use the program. In 1980, the number of
banks potentially eligible to borrow was substan-
tially augmented by the Monetary Control Act,
which opened the program to nonmember com-
mercial banks. As a result, the number of poten-
tially eligible institutions had probably about
doubled by 1988, although no systematic esti-
mate is available.’® Despite the expanded pool
of potential borrowers, the number of actual
borrowers was only 40 percent greater than in
1979. In shon, despite indications that size and
seasonality would qualify a few thousand banks

B 8§ federal Reserve ress relkoase, April 5, 1973
B 9 Timenes and Melichar {1972,

B 10 3ee foolnote 3.



to overcome “limited access 1o financial markets,”
evidence from actual use of the seasonal botrow-
ing program suggests that the competitive disad-
vantage of limited access never has been as
extensive as might have been supposed.

The perception that limited access has not
been widespread was reinforced by nationwide
experience with the Temporary Simplified Sea-
sonal Credit Program, which began in 1985. The
simplified program was made available to banks
with deposits of less than $200 million that had
an above-average concentration of farm loans
and a loan-to-deposit ratio of at least 55 percent
(initially 60 percent). Eligibility required no
detailed calculations showing a historical sea-
sonal pattern of need for funds.

A reported expectation was that total seasonal
borrowing might triple during the first year of
the simplified program, but the actual level of
seasonal botrrowing remained below that of the
previous year."! In the three-year life of the sim-
plified program, borrowing never exceeded a
monthly average of $14 million, even during the
years of severe agricultural distress for which the
program was designed. Apparently, markets were
not failing to supply funds to agricultural banks,
although it may be that banks were not receiving
bankable loan requests from potential borrowers.

The fact remains, however, that some banks
do use the seasonal borrowing program. The
question, then, concerns the extent 10 which
their use provides evidence of limited access, for
typically there is a clear economic incentive to
use the program.'? The program represents a
“good deal” when the discount rate is lower
than market rates. If banks borrow in response to
the favorable rate spread, the implication is that
they find market sources of funds, or do not
lend, when the rate spread is less favorable;
expected profit, not limited access, generates use
of the program.

The two periods of pronounced minimal use
(1975-76 and 1980} also were the only sustained
periods since 1973 during which the discount
rate actually was higher than the federal funds
rate. But there is a counterargument: These also

& 11 Walt Sireel Joumal, March 17, 1985,

B 12 A rlated question is not addressed here., As indicated in 1able 1, the
number of banks and parcent of all commercial banks bomowing have
increased over e lfe of the program. Some banks truly may have e “need”
for seasonal borowing as envisioned in the program, but il is nol clear how
heavily the needs of a few bomowers should be allowed to weigh in providing
a special program,

were periods of loose monetary policy, in which
cotrespondent banks might have been expected
to service smaller banks with seasonal needs
because correspondents did not have better
alternatives in the money and loan markets. That
is, limited access would not occur unless mone-
tary policy wete restrictive.'?

The restrictiveness of monetary policy, how-
ever, is not an either/or matter, and the rate
spread is not necessarily an indicator of policy
restraint. Restrictive policy refers jointly to a
restrained supply of base money (relative to
demand) and 1o the high federal funds rate
required to equilibrate the market for base
money. The supply of base money could be
guite restrictive, even with no borrowing, if the
discount rate were high relative to the high fed-
eral funds rate, choking off the demand for bor-
rowing. Under these circumstances, the supply
of base money would include a large proportion
of nonborrowed reserves and few borrowed
reserves, Alternatively, the same degree of
restraint could be achieved with fewer nonbor-
rowed reserves and correspondingly more bor-
rowing if the discount rate were far below a very
high federal funds rate, accommodating a large
demand for borrowing,

The rate spread simply measures the cost
advantage of discount borrowing, including the
cost advantage of using the seasonal borrowing
program, and there is evidence of a consistent
positive relationship between the aggregate
amount of seasonal borrowing and the rate
spread. Econometric estimates of the demand for
seasonal borrowing for the period 1984-88 find
that the rate spread was a statistically significant
explanatory variable (see box 1). Thus, at least
some of the actual seasonal borrowing may not
reflect borrowers' limited access to financial
markets, but simply the fact that size and season-
ality make the borrowers eligible for the attrac-
tive interest rate available through the program.

Declining Relsvance
of Limlied Access

The evolution of financial market structure since
1973 makes limited access seem a more tenuous
rationale for the program now than originally. No
single dramatic development can be cited as
removing limits on small banks’ access to finan-
cial markets for seasonal funding. Rather, an

@ 13 Melichar (1571, 1980) makes this argument.



Delermizants of Seasenal
Barrowing (Twe-week
ressrve maintenance
porinds, 1984-88)

The equation below shows the estimated relationship
between seasonal borrowing and the spread between the
federal funds rate and discount rate, plus three variables cap-
turing temporary of permanent shifts in the relationship prior
to 1988. The demand for seasonal borrowing was not signifi-
cantly affected during the Continental Winois period (June-
September 1984 ), but has shown two more recent shifis.

Right-Hand Estimated Standard

Variable Coeflicient Error T-statistic
Constant 90.3945 15.0550 6.00429
Rate spread 97.1547 15.2579 6.36749
Shift 1 -6.6493 38.8060 -17134
(6/20/84-

9/26/84)

Shift 2 -36.166 15.8837 -2.2769
(1986-1988)

Shift 3 42,651 19.3694 22020
(1987-1988)

R-squared = 0.4478

Durbin-Watson statistic (adjusted for 0 gaps) = 0.2334
Sum of squared residuals = 630807

Standard error of the regression = 74.0026

F-statistic (4, 115) = 23.316

Significance level = 0.0 percent

SOURCE: Board of Governors of the Federal Reserve System.

T
accumulation of a variety of market developrnents
has moderated the concern about limited access
to financial markets that provided the original
rationale for the seasonal borrowing program.
Developments in the federal funds market
itself should have reduced seascnal inflexibility.
By 1981, a vear of peak participation in the funds
market, almost 85 percent of small U.S. banks
(with assets less than $300 million) were partici-
pants in the federal funds market on the selling
side, and 40 percent on the buying side. Although
most of the volume being sold undoubtedly
represents the upstream flow of balances from
smaller banks to their larger correspondent
banks, nonetheless, more than half of the small
purchasing banks were independent banks, the
category most likely to fic the limited-access
rationale behind the program. '

W 14 ‘rear-end Reports of Income and Conaition, Federal Financial Islitu-
ligns Examination Council.

Regulation Q, which set ceilings on deposit
interest rates, has been phased out completely.
The prohibition of explicit interest payments on
narrowly defined demand deposits is the only
remaining regulation that might constrain deposi-
1oty institutions from setting rates competitive
enough to attract deposits away from the national
markets. Reliance on brokered deposits may be
inappropriate for small institutions from a super-
visory point of view, but widespread reliance on
term consumer CDs has strengthened the ability
of even the smallest of insured institutions 10
attract and manage liabilities in competition with
other depository institutions and securities.

Within the banking industry, changes in
market structure have reduced the market isola-
tion that might have produced seasonal inflexi-
bility in the balance sheets of lending banks. The
proportion of independent banks fell by more
than half between 1973 and 1987, from 78 per-
cent to 32 percent of all banks. Absorption into
one-bank holding companies accounted for 27
percentage peints of this decline, while the ather
19 percentage points resulted from affiliation
with multibank holding companies.® Compared
to a correspondent relationship, affiliation with a
multibank holding company would increase the
seasonal flexibility of acquired banks through
improved access 1o federal funds, jumbo CDs,
and holding-company debt markets, as well as
through more assured profit-maximizing geo-
graphic distribution of funds.

Relevant changes in market structure are not
limited to those that directly affect small banks
with large seasonal pressures. When nonbank
lenders enter the credit markets, there may be
less basis for concern about the adequacy of
bank lending because potential borrowers can
be served by other lenders. Federal lending,
including that of the Federal Intermediate Credit
Banks, represented a modestly larger share of
the debt of the farm business sector in 1988 than
in 1973. However, the new federal “Farmer Mac”
program might provide an even better means of
offsetting any market deficiency that impedes
seasonal lending ar small agriculwural banks. The
Agricultural Credit Act of 1987 established the
Federal Agriculmural Mortgage Corporation, or
Farmer Mac. This new federally chartered
instrumentality is designed to provide liquidity to
agricultural lenders by issuing guaranteed secur-
ities collateralized by farm mongage loans, and by

@ 1% Year-end Repons of Income and Condition, Federal Financial Institu-
lions Examination Council.
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facilitating the establishment of a secondary
market in agricultural mortgages. The secondary
market allows banks to sell loans rather than
finance them with seasonal berrowing, eliminat-
ing the need for the collateral required in dis-
count window lending.

In sum, the evolution of financial market struc-
ture since 1973 has been toward deregulation,
by removing constraints that once might have
limited the response of lenders to seasonal farm
credit demands. This serves to reinforce the
implications drawn from apparently limited use
of the seasonal borrowing program, and suggests
that the rationale for the program may not be as

compelling now as it might have seemed in 1973.

lil. The Monetary Policy
Cennection

Before the seasonal borrowing program was
introduced in 1973, background studies had
considered whether unforeseen changes in sea-
sonal borrowing might make the appropriate
armount of open market operations more difficult
0 determine. On balance, the problem was not
expected to be serious.

Since the banks will be expected to negotiate their

seasonal borowing needs with their Reserve Banks

over their full seasonal petiod insofar as is feasible,
the general timing and amount of reserve injec-
tions from this source should be fairly well defined
in advance....

So long as the business of the Nation's largest
banks is such that these banks are unlikely to meet
the terms of the regulation and therefore are pre-
vented from suddenly becoming seasonal borrow-
ers, the toral dimensions and variability of sea-
sonal credit assistarice at the discount window
should be well within a scope that can be handled
by present methods of open market operations...
(ermnphasis added).

This original expectation about “total dimen-
sions and variability of seasonal credit” cannot
be faulted. Typically, the program has provided
less than half of 1 percent of total bank reserves.
Even in peak months, it has never produced
more than 0.85 percent of total reserves, or
about two-tenths of 1 percent of base money.
The problem, however, arises from the combina-
tion of even more modest “total dimensions...of
seasonal credit” than might have been antici-
pated and a differesst method of open market

M 16 Holland and Garvy {1972), pp. 193-94.

operations than was foreseen when the program
was adopted.

In its broadest sense, monetary policy oper-
ates by controlling the stock of base money—
currency plus bank reserves—available to the
economy. Base money is the liability of Federal
Reserve Banks, consisting of Federal Reserve
notes plus Federal Reserve deposits owned by
depository institutions.

The stock of base money increases or decreases
when the Federal Reserve buys or sells Treasury
securities through domestic open market opera-
tions, as well as when Federal Reserve Banks
lend to or are repaid by depository institutions at
the discount window. This is because the
amounts purchased and loaned are added directly
to the deposit accounts of depository institutions,
just as sales and loan repayments are subtracted
directly from those accounts. Clearly, controlling
the stock of base money requires a procedure
for policy implementation that coordinates the
open marker and discount window functions.?’

What was not foreseen in 1973 was that in
1982, the Federal Open Market Committee
{FOMC) would adopt a borrowed reserve
procedure for implementing monetary policy.
This involves specifying an objective for the level
of adjustment plus seasonal horrowing to be
achieved by the manager of the System Open
Market Account through open market operations
occurring between FOMC meetings. The man-
ager can achieve a borrowed resetve objective
because, by the end of a reserve maintenance
period, initial estimates are available of the
actual amount of reserve deposits that institu-
tions need to satisfy their reserve requirements.
In addition, demand for excess reserves can be
estimated with reasonable accuracy. Supplying
less than this combined need for reserves
through open market operations makes it neces-
sary for some combination of institutions to bor-
row the remainder at the discount window.®

The borrowed reserve procedure is a way of
controlling the federal funds rate; the policy-

m 17 Al the direction of the Treasury. the Fedesal Reserve sometimes
inlervenes in foreign exchange markets, buying or selling dolkars, Controling
the stock of base money also requires coordination of domestic open market
operations with these foreign exchange market operaions.

W 18 Bwended oredil is nol included in the bomowing targel, but is treated
as a component of nonhomowed reserves. This means that increases in
extended credil are a substitute for open market purchases of sequnities in
canying out open market operalions.



destred stack of base money is the amount con-
sistent with the policy-intended level of the fed-
eral funds rate. A higher borrowing objective,
generally described in the FOMC’s policy direc-
tive as a higher “degree of reserve restraini,”
normally would be associated with a higher
expected spread of the federal funds rate above
the discount rate. This is because institwtions are
reluctant to use their adjustment borrowing privi-
lege, lest it preclude borrowing in a future period
of greater (or more profitable) need. In the
attempt to avoid borrowing, institutions bid for
federal funds in the intethank market where they
buy and sell reserves, until the rate rises enough
10 induce them to borrow the necessary amount
of reserves at the discount window. Similarly, at
higher market rates relative to the discount rate,
the seasonal borrowing option becomes more
attractive, adding to borrowed reserves.

Controlling the federal funds rate by controlling
borrowing depends on the existence of a predict-
able relationship between the amount of adjust-
ment plus seasonal borrowing and the average
spread of the funds rate above the discount rate.
Transitory variations in reserve demand and
supply may be associated with transitory varia-
tions in the federal funds rate; on average, how-
ever, the rate will be at the intended level. An
alternative way to control the rate would be by
frequent, perhaps small, open market purchases
and sales that would counteract transitory rate
pressures arising from fluctuations in demand
and supply, and that would signal to the market
when the funds rate is above or below the
policy-intended level.

With either procedure, transitory variations in
the funds rate would be damped to the extent
market participants had rather firm expectations
about the equilibrium level of the rate. Relative
to the alternative, the borrowed reserve proce-
dure relies more heavily on private market
adjustments in the funds rate to accommaodate
transitory deviations of reserve demand and Sys-
tem supply from levels that, on average, are con-
sistenit with monetary policy. The alternative
funds rate procedure would be more likely to
accommodare those transitory deviations
through open market operations.’

The potential advantage of a borrowed resetve
procedure is in allowing changes in market per-
ceptions of basic money and credit demand to
feed into the reserves market and to cumulate in
funds rate movements without delay. A funds
rate procedure, on the other hand, would pre-
vent rate movements resulting from changes in
basic money and credit demand and would
delay batance sheet adjustments by depository
institutions. Only the frequency and direction of

open market operations might still communicate
their presence.?®

A disadvantage of the borrowed reserve
procedure is that policy could become poorly
defined or communicated if the borrowing/
funds rate relationship shifts. An unexpected
shift will lead to some mix of persistent devia-
tions of the funds rate and borrowing from the
values intended by the FOMC, untit this shift is
identified and the borrowing objective adjusted.

In the very short run, this mix depends on the
degree of confidence the manager places in
daily reserve projections refative to signals from
the funds market as competing guides to the
sign and size of needed open market operations
during a reserve maintenance period. During an
intermeeting period, a shift in the borrowing/
funds rate relationship might place the manager
in the awkward position of having to choose
between the FOMC's specified horrowing objec-
tive and intended funds rate as the relevant meas-
ure of reserve restraint to be achieved through
open market operations, Clarification from the
FOMC might be needed to avoid a misunder-
standing about the manager’s stewardship in car-
tying out the policy directive.

Uncertainty about the reliability of the
borrowing/funds rate relationship also could add
an extra layer of complexity to FOMC delibera-
tions. Members who already must reconcile their
individual policy predilections into a single policy
directive also would have to reconcile their indi-
vidual views about the relative merits of risking
unexpected changes either in the funds rate or in
borrowing when instructing the manager. More-
over, in the markets, policy signals also would
become less clear under these circumstances,
reflecting market uncertainty about whether the

B 19 Thonton (1583) provides a useful sxaminalion of these altemative
uperaling procedure matters,

B 20 A second possible advantage might be that a bomowed reserve
objective laves the federal funds rate implication of monetary policy decisions
slightly ambiguous i 1he very shorl run. This has the disadvantage thal
market observers cannot distinguish immediately belween funds rate changes
inlended by policy and changes induced by market pressures. However, Ihis
amuguity mght facilitate reaching a consensus when monetary policy dech-
sions are made infrequently (FOMC meetings typically are scheduled six 10
eight weeks apart) and are conlingenl on forecasts of near-tefm economic
developments. Members may agree on a course of aclion more readity if Ihe
implication of Ihex action includes shightly differamt funds rale preferences or
somewhal different anticipations for the economy by vanous members,



Complications in Policy Implsmentation:
Flexibility ad Technical Changes in
the Berrowsd Ressrve Objective
(Noverber 1988-Dacember 1988)

Intermeeting Technical
Period Ending Flexibility? Change®
Dec. 13, 1983 Not mentioned “Lower level”
Feb. 7, 1989 “Special degree of Not mentioned
flexibility”
March 28, 1080 "Some flexibility” “Adjusted downward”
May 16, 1989 “Shortfall Not mentioned
..diminished”
July 3, 1989 Not mentioned “Upward revision"'*
Aug. 22,1989 Not mentioned “Upward revision™®
Oct. 3, 1989 Not mentioned Not mentioned
Now. 14, 1989 Not mentioned “Several technical
reductions”
Dec. 18, 1989 Not mentioned “Technical
reductions”™

a. Diminished focus on borrewing objective in supplying nonhorrowed

TCSEIVES.

b Change in borrowing obijective to reflect change in willingness to borrow.
<. Explicitly attributed to seasonal borowing.
SOURCE: Record of Policy Actions of the Federal Open Market Commitiee.

observed level of borrowing or of the funds rate
represented the intention of policy.?!

Respanding o Shifts in
Borrowing Demand

Open market operations today are conducted
within a policy milieu that perceives a lasting
change in the federal funds rate of about 23
basis points as evidence of a meaningful change
in reserve restraint, In recent vears, a $100 mil-
lion (or perhaps smaller) change in the target
for adjustment plus seasonal borrowing normally
would have been expected to produce such a

B 21 There was a lime when the FOMC was willing to accept a federal
lunds rate cutcome between meetings within & range of several hundked basis
pawnts withoul reconvening for further deliberation. However, this was in Ihe
period ot sticl monstary tageling between fata 1970 and late 1982, when
open merkel operations were guided by yet @ thind method, with a nobor-
rowed resenve policy objective. Under thal procedure, however, the 400-hasis-
painl range was not the desiation from the expected funds rale acceptabie in
Selting reserve resiiaint. Rather, 400 Dasis points was the range wilhin which
the FOMG was willing to allow the reserve resiraint setting itself to vary in
response 10 monetary growth.

change in the rate spread. On that basis, a shift
in the demand for borrowed reserves on the
order of $100 million, unless offset by a compa-
rable change in the borrowing objective, might
be mistaken in markets for a change in policy.

Unexpected shifts in the borrowing/funds rate
relationship have occurred in the past, although
they were not necessarily related to the seasonal
borrowing program. A temporary reduction in
willingness 1o botrow was observed during the
summer of 1984, in apparent reaction to prob-
lems at the Continental Illinois Bank. In early
1986 and again in late 1987, apparently perma-
nent changes in the demand for discount-
window credit were observed. In each case, the
estimated magnitude of the shift was substantial
in the sense that, had the shift not been offset by
adjusting the target for borrowing, the potential
change in the funds rate would likely have been
interpreted as a change in policy.

Between the October 1988 and February 1990
meetings, the record of FOMC policy actions
frequently noted apparent or potential shifts in
the borrowing/funds rate relationship. These
shifts were, in pan, associated with the seasonal
botrowing program (table 2). As shown in figure
2, the decline in adjustment plus seasonal bor-
rowing from lare summer 1988 to early spring
1989, despite an increase of 100 basis points in
the rate spread, suggests the magnitude of the
shift in the borrowing function that the Commit-
tee offset. While adjustment borrowing rose,
consistent with a larger rate spread, seasonal bot-
rowing declined by more than enough to offset
that increase.

The same may be said of the increase in adjust-
ment plus seasonal borrowing after spring 1989,
despite a 70-basis-point decrease in the rate
spread. While adjustment borrowing fell, con-
sistent with a reduced rate spread, seasonal bor:
rowing increased by more than enough to offset
that decline. It was not the seasonality of pro-
gram borrowing that was a problem, but the
unexpected amplitude of the seasonality in con-
junction with low levels of adjustment borrow-
ing that, if not offset, might have produced a
noticeable deviation of the funds rate from its
intended setting.

The onset of this extended episode was noted
in a November 1988 Committee conference call
when “...it became increasingly evident in the
implementation of policy that depository institu-
tions had reduced their demands on the discount
window...” and the System Open Market Account
manager . adjusted the reserve paths to incor-
porate a lower level of botrowing....” The Com-
mittee “...agreed that the factors relating to the
apparent change in the relationship berween
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borrowing and the federal funds rate, and the
broader implications for the conduct of open
market operations, would be reviewed further at
the December meeting.” The December record
indicated that “..the procedure of focusing on
the degree of reserve restraint, as indexed by
borrowed reserves, had been implemented with
some flexibility in recent weeks in light of the
substantial shortfall of borrowing in relation to
expectations.”

After discussion at the December meeting,
“...[the} Commitiee concluded that no changes
in the current procedure were needed ar [that]
time, but that flexibility would remain important
in accomplishing Committee objectives under
changing circumstances.” At each of its next
three meetings, in February, March, and May of
1989, it was “understood” or “accepted” that
open market operations would be conducred
with “flexibiliry” in the light of “uncentainties™ in
the borrowing/funds rate relationship.

By May, the reduced demands on the discount
window appeared to be passing, ...largely
because of a surge in seasonal botrgwing—and,
according to a staff analysis, unchanged reserve
conditions over the upcoming intermeeting
period might encompass somewhat higher aver-
age borrowing.” For the remainder of 1989,

“flexibility” in response o "uncertainty” was
succeeded by “technical upward revisions™ (July
and August meeting records) and then “technical
reductions” (November and December meeting
records) in the level of adjustment plus seasonal
borrowing used in setting reserve objectives for
open market operations. These adjustments tothe
index of reserve restraint reflected “unusual
strength/strength” and then “a decline/a continu-
ing decline” in seasonal borrowing.

Flexibitity in policy implementation can he
achieved because daily decisions about open
market operations can reflect a mixed strategy.
Daily estimates of the demand for total reserves
relative to the estimated actual supply of nonbot-
rowed reserves suggest the amount of open mar-
ket operations needed to achieve a borrowed
reserve objective for a reserve maintenance
period. However, inconsistent hehavior of the
federal funds rate may suggest the possibility of
etrors in estimates of reserve demand or supply,
or in the estimated horrowing/ funds rate rela-
tionship, and can lead 1o open market opera-
tions being shaded accordingly. Conceptually, a
pure borrowed-reserve objective would have no
such contingency for using funds-rate informa-
tion. The degree of flexibility in implementation
might be judged by the extent to which the
funds rate diverges from its expected level with-
out triggering open market operations that are
not strictly consistent with reserve estimates.

The complicating factors for monetary policy
associated with the seasonal borrowing program
are the need for flexibility in policy implementa-
tion and for technical changes in the borrowing
objective. Complicating policy implementation is
not the same as thwarting policy implementation.
The Committee can and apparently did achieve
intended levels of the federal funds rate despite
uncentainty about, and shifts in, the borrowing/
funds rate relationship, which emanated in part
from the seasonal borrowing program. Compli-
cating policy implementation simply avoids a
disadvantage of the borrowed reserve procedure
- ynintended changes in the federal funds rate
occurring as a result of changes in the
borrowing/funds rate relationship. At the same
time, however, complicating monetary policy
may mean losing the advantage of the bortowed
reserve procedure—rapid response of the funds
rate to changing market perceptions of underly-
ing demands for money and credit.

Nothing need be lost if the borrowing objec-
tive requires only frequent technical changes to
incorporate a predictable seasonal pattern of sea-
sonal borrowing. In fact, if the seasonal process
could be predicted with sufficient accuracy, the
botrowed reserve index of reserve restraint



might better be expressed in seasonally adjusted
levels. This would avoid any potential confusion
between technical and policy changes in the
index of reserve restraint. Other than that step,
the borrowed reserve procedure could operate
unchanged, allowing changing market percep-
tions of basic money and credit demand 1o feed
into the funds rate in the very short run.

Of course, it may not be possible to predict the
seasonal process with such reliability. The less
predictable the seasonal changes in seasonal
borrowing, the more difficult it must become to
estimate the short-term technical changes
required to avoid inadvertent policy changes in
the borrowed reserve index of reserve restraint.
In the past, when the level and amplitude of sea-
sonal movements in seasonal borrowing were
small relative to adjustment borrowing, this
problem appears to have been eclipsed or offset
by movements in adjustment borrowing. Now,
flexibility becomes more important in achieving
the intended funds rate when uncertainty
obscures the expected level of seasonal borrow-
ing. What is tost is simply the possibility of a
response of the funds rate in the very short run
to changing market perceptions of underlying
demands for money and credit.

Upon closer inspection, this seeming loss
actually may be a gain. Seasonal borrowing has
become a substantially larger, frequently domi-
nant, share of total adjustment plus seasonal bor-
rowing used as the guide for open market opera-
tions, Without flexibility, the danger is that the
funds rate would be responding in the very short
run largely to unexpected changes in underlying
demands for credit in the agricultural sector of
the economy. The rationale for the seasonal bor-
rowing program is that eligible borrowers are
thought to have limited access to the financial
markets that other institutions use. To the extent
that agricultural credit conditions were not
representative of those in the economy ar large,
the Committee would not want o allow changes
in seasonal borrowing originating in the agricul-
tural sector 1o show through in short-run move-
ments in the federal funds rate.

IV. Conclusion

The Federal Reserve's seasonal borrowing pro-
gram was designed for small banks with marked
seasonal needs for funds and was intended to
remedy their presumed limited access to finan-
cial markets upon which larger banks relied for
liquidity. Use of the program has been light rela-
tive to the number of banks likely to be eligible,
espectially considering the cost advantage typi-

cally available to borrowers. Evolution of finan-
cial market structure since the program began in
1973 should have had the effect of reducing
market isolation of eligible banks, weakening
limited access as the rationale for the program.
Light usage and reduced isolation suggest that
the need for the program may be confined 1o a
relatively small number of banks for which the
original program rationale may stili apply.

Rapid growth of peak-period seasonal borrow-
ing in recent years is said to have complicated
monetary policy implementation, contrary to
expectations that existed when the program was
introduced. These complications have arisen
because the FOMC has been using a borrowed
reserve procedure 1o guide open market opera-
tions since 1982. Technical changes in the
Committee’s borrowing ohjective can prevent
unintended movements of the funds rate when
there are predictable swings in seasonal borrow-
ing over the course of a year. Similarly, flexibility
in pursuing a borrowing objective can prevent
unintended rate movements to the extent that
seasonal borrowing cannot be predicted reliably.

Flexibility allows the FOMC to achieve an
intended level of the federal funds rate when the
appropriate borrowed reserve objective is hard
to predict. In so doing, flexibility removes the
borrowed reserve procedure’s advantage of
allowing the funds rate to be immediately
responsive to changes in market perceptions of
the underiying demand for money and credit.
This seems entirely appropriate when borrowing
is dominated by the seasonal borrowing of
small, largely agricultural banks with [limited
access to financial markets.
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