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Planners of all kinds need to get readings on what the status of the economy is and where it 
is headed—and the sooner, the better. A relatively quick and cost-efficient tool planners can 
use is a business survey. For almost 20 years, the Philadelphia Fed has conducted such a 
survey, asking selected local manufacturers about both their current conditions and their 
expectations for the future. But just how accurate is the survey information compared to the 
numbers released by the official statistical collection agencies? This analysis finds that the 
survey gives early and accurate information on most (but not all) of the indicators of economic 
conditions and trends at both the local and national levels.

DO REGIONAL WAGES DIFFER?....................................................................... 17
Gerald A. Carlino

If you compared the classified ads from papers all over the country, you'd notice a lot of 
variety in the wages being offered. But does that necessarily mean you should pack your bags 
and move to the area where wages on the average appear higher? According to recent studies 
of regional wage differences, that might be a mistake. These studies find that numerous factors 
affect a region's wages, including what it costs to live there and what types of jobs are available. 
Moreover, they find that, to a large extent, a region's amenities, or lack of them, also play a 
significant role. So, when wages are adjusted for these factors, they don't really differ much 
from region to region at all.
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Charting the Course of the Economy:
What Can Local Manufacturers Tell Us?

John Bell and Theodore Crone*

If we could first know where we are and whither we are tending, 
we could better judge what to do and how to do it.

— Abraham Lincoln, 1858

economy and make projections, well informed 
or not, which are used to determine the appro
priate level of inventories, to decide on capital 
expenditures, and to anticipate future labor 
needs. Government decisions also are affected 
by the expected pace of economic activity. In 
order to pursue an effective countercyclical 
policy, the federal government needs accurate 
information on current economic activity as well 
as some assessment of what lies ahead. As a

In this quote, Lincoln was referring to the pre- 
Civil War campaign against slavery, but he could 
just as well have been referring to the normal 
conduct of business or government. Businesses 
must constantly assess the general state of the

*Both authors are members of the Research Department of 
the Federal Reserve Bank of Philadelphia. John Bell is 
Director of Research Support, and Theodore Crone is a 
Research Officer and Economist.
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result, U.S. businesses and governments spend 
millions of dollars each year trying to measure 
the level of economic activity and predict its 
course, and since the end of World War II, a 
small industry has developed in this country to 
provide economic information and forecasts.

One of the least costly methods of gathering 
economic information in terms of time and pro
fessional expertise is to survey businesses about 
recent activity. Most surveys can be answered 
quickly and the results summarized in a simple 
tabulation of responses, since respondents are 
only asked whether certain measures of activity 
at their firm have increased or decreased, but 
not by how much. There is a trade-off, however. 
The information provided by the respondents is 
qualitative rather than quantitative and less pre
cise than information from other sources. The 
accuracy of this type of information can be 
measured only by comparing it to more precise 
data from other sources.

Since May 1968, the Federal Reserve Bank of 
Philadelphia has been conducting its own 
monthly survey of manufacturers. This survey, 
known simply as the Business Outlook Survey 
(BOS), has been helpful in indicating "where we 
are and whither we are tending" in both the 
region and the nation.

THE THIRD DISTRICT 
BUSINESS OUTLOOK SURVEY

The Business Outlook Survey gathers informa
tion on a specific sector of the economy—the 
manufacturing industry in the Third Federal 
Reserve District.1 There are three reasons for 
wanting to monitor this particular sector. First, 
although there has been a general shift in the 
economic base of the region in recent years— 
away from manufacturing and toward service 
industries—manufacturing remains an impor
tant component of the area's economy. Second, 
the pulse of business is more easily taken in

tThe Third Federal Reserve District includes the eastern 
two-thirds of Pennsylvania, southern New Jersey, and all of 
Delaware.

manufacturing than in service-oriented indus
tries, because the output manufacturers produce 
is tangible and easily measurable. Third, manu
facturing generally tends to be more sensitive 
than do service industries to business cycles, 
and the pinch of an economic downturn can 
often be felt in manufacturing before other sectors 
of the economy begin to react.

Because there are a great many manufacturing 
establishments located in the Third Federal 
Reserve District, participation in the BOS is limited 
to large organizations—those manufacturing 
firms with plants in the area that employ 350 or 
more workers. The survey covers makers of 
both durable and nondurable goods, and in
cludes firms in most of the metropolitan areas of 
the District as well as some plants that lie in rural 
counties. Currently, there are about 550 estab
lishments eligible to participate in the BOS, and 
about 100 have agreed to do so. Each month, the 
managers of these plants are mailed the survey 
questionnaire; in 1985, an average of 54 re
sponded each month. Periodically, the sample 
is revised to add new firms that meet the partici
pation criteria and to remove those establish
ments that no longer do.

The survey questionnaire asks participants 
two sets of questions on ten measures of business 
activity: employment, working hours, general 
activity, new orders, order backlogs, shipments, 
inventories, delivery times, prices paid and prices 
received. The first set of questions pertains to 
the current pace of business at the participant's 
plant. The participant is asked to indicate whether 
each measure has increased, decreased, or re
mained the same as it was the month before. The 
second set of questions addresses expectations 
of future business. Participants are asked whether 
they expect each measure of business activity to 
be higher, lower, or about the same in six months. 
In addition to the ten items included under the 
current activity section, the expectations section 
also includes a question about capital spending 
plans.

Interpreting Survey Responses. In order to 
put the individual survey responses into a form
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useful for tracking business conditions, we con
struct a diffusion index for each question in the 
survey. A diffusion index is a statistical tool used 
to measure the diversity of the components of 
some aggregate indicator. In the case of the BOS, 
we measure the diversity of the responses to 
each question by subtracting the percentage of 
respondents reporting a decrease (or, in the 
case of the future activity questions, expecting a 
decrease) from the percentage of respondents 
reporting (expecting) an increase. Each index 
has a maximum value of +100, when all respon
dents report an increase in an indicator, and a 
minimum value of -100, when all respondents 
report a drop in the indicator. Respondents are 
rarely unanimous, so the diffusion index usually 
takes on a value somewhere between -100 and 
+ 100. The closer the index is to either of these 
two extremes, the more in agreement, or the less 
diverse, are the responses to the question. In 
other words, the diffusion indexes measure the 
scope of an expansion or contraction in an indi
cator—the degree to which manufacturing firms 
and industries in the survey are participating in 
the pickup or slowdown.

Measuring the diversity or scope of survey 
responses is useful because of the way ups and 
downs in the economy generally develop. The 
effect of an economic expansion is usually felt by 
just a few industries at first. When firms in those 
industries observe a pickup in business, they 
step up production to meet the stronger demand. 
They buy more raw materials and machinery, 
hire more labor, and so forth. This process re
peats itself at the firms that supply materials to 
the first few firms, and the higher employment 
leads to higher household income, which gives 
a boost to industries that produce consumer 
goods. As this process continues, we observe 
the effects of the expansion spreading from 
industry to industry, being diffused throughout 
the economy.

Given this kind of process, the diffusion in
dexes calculated from the BOS results should 
exhibit certain kinds of behavior at different 
points in the typical business cycle. Specifically,

as the economy pulls out of a recession and 
starts to pick up steam, more and more busi
nesses will start to share in the expansion, and 
the diffusion indexes will increase. Then, as the 
expansion matures and its pace slows, fewer 
firms will be able to post additional gains, and 
the diffusion indexes will begin to drop back. 
When the expansion stops and the economy 
actually begins to contract, the number of firms 
reporting decreases in various indicators will 
start to outweigh the number reporting increases, 
and the diffusion indexes will fall below zero.

Consider, for example, the behavior of new 
orders. In the early stages of an economic ex
pansion, just a small fraction, say 15 percent, of 
the firms responding to the survey may report 
increases in new orders, while 75 percent report 
no change and 10 percent report a decrease. 
Thus, the diffusion index for new orders would 
be +5, fairly close to 0. As the pickup spreads to 
other firms and industries, however, a larger 
percentage of respondents, say 75 percent, may 
report gains in new orders, while just 15 percent 
say there has been no change and 10 percent 
indicate declines. The diffusion index would 
then be +65. Thus, as more and more firms 
participate in the expansion, the diffusion index 
has moved closer to its maximum value of + 100. 
Then, as firms find it more difficult to post addi
tional gains, the index will start to drop; at this 
point, perhaps just 35 percent of the respondents 
will report further increases in new orders, while 
the remaining 65 percent say new orders are 
unchanged from the previous month. The dif
fusion index would therefore drop to +35. When 
the expansion has run its course, the number of 
firms reporting increases and decreases in new 
orders will roughly offset each other, and the 
diffusion index will again be close to 0. This is a 
sign that the level of new orders is at a turning 
point, in this case a peak, and is about to turn 
down. Finally, when a recession is well under 
way, 70 percent of the survey respondents may 
say new orders are falling, while 30 percent say 
they are increasing. In this case the diffusion 
index would be a -40.

5Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



BUSINESS REVIEW JULY/AUGUST 1986

WHAT KIND OF INFORMATION 
DO WE GET FROM THE BOS?

The data collected in the BOS provide several 
types of information. In many cases, the BOS 
fills a void by providing the only information 
available on some indicators of local business 
conditions. In other cases, where official statistics 
on regional indicators are collected, the BOS 
precedes and supplements these data. In addition, 
the BOS reflects national industrial conditions. 
The Third District accounts for a significant por
tion (about 7 percent) of national manufacturing 
employment; and, to the extent that the indus
trial profile of the region matches that of the 
nation as a whole, local business conditions will 
parallel national conditions. Finally, because the 
BOS asks not only about current conditions, but 
also about future expectations, it can suggest the 
course of future regional and national economic 
developments.

Since the BOS is based on qualitative re
sponses, it is natural to ask how well it performs 
compared to more precise quantitative measures 
of regional and national activity collected and 
reported in official statistics. Two issues must be 
addressed, however, before we can make these 
comparisons. The first involves the timing of the 
BOS, and the second involves the relationship 
between official statistics and the kind of data 
collected in the BOS.

The period for collecting responses for the 
BOS does not coincide with the data collection 
periods for most official statistics. As THE TIM
ING OF SURVEYS shows, the collection periods 
for most official statistics cluster in the middle of 
each month. The BOS survey, on the other hand, 
takes place between official collection periods, 
specifically, from about the 20th of one month 
through the 5th of the next month. Therefore, 
the BOS data reflect conditions that would be 
recorded in the official statistics for both months. 
For example, the April BOS employment data, 
collected from March 20 through April 5, can be 
compared to the Department of Labor data for 
April, which is collected in mid-April. But it can 
also be compared to the Labor Department's

6

employment data collected in mid-March. In 
short, the BOS for any month must be compared 
not only to the official statistics for that month, 
the reference month, but also to the official statistics 
for the previous month.

In addition to accounting for the timing dif
ference between the BOS and the official sta
tistics, it is also necessary to ensure that we look 
at the appropriate form of official statistics in 
order to compare them to the diffusion indexes 
calculated from the BOS. Because the BOS ques
tions and diffusion indexes basically represent a 
change in business indicators from one month to 
the next, the BOS results are comparable to the 
rates of change of business indicators calculated 
from official statistics, rather than to the absolute 
levels of those indicators. Although the relation
ship is not exact, the pattern of the diffusion 
index for a particular indicator is related to the 
pattern of that indicator's rate of change. (See 
ABOUT DIFFUSION INDEXES AND GROWTH 
RATES, p. 8.)

ASSESSING THE BOS AS A TOOL 
FOR TRACKING CURRENT BUSINESS 
CONDITIONS.. .

One of the chief advantages of the BOS is the 
early availability of its results. In many situations, 
an early reading of the state of the economy can 
be especially valuable to private and public de
cisionmakers. For example, a sudden drop in 
employment may call for a reduction in retailers' 
inventories. In the public sector, monetary and 
fiscal policymakers want to know as soon as 
possible whether a given change in policy has 
had the desired effects.

The BOS provides an up-to-date reading of the 
state of the economy because the data collected 
in the survey, although qualitative, are collected 
and processed quickly. For regional conditions, 
the BOS results are available before any official 
statistics (including preliminary numbers) for 
the reference month and even for the previous 
month. So, relatively speaking, the BOS gives a 
fairly early indication of local business activity. 
For the national economy, however, official sta-
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THE TIMING OF SURVEYS
COMPARING SURVEY DATA COLLECTION AND PUBLICATION TIMING

The shaded portion shows the survey period for the April 1986 BOS. The results of this survey were 
published on April 15, 1986. The graph also depicts the survey periods and publication dates of the 
official statistics for both March and April, 1986. These statistics are collected and published by the 
following agencies:

U.S. Department of Labor 
Bureau of Labor Statistics (BLS)
• Manufacturing Employment
• Average Workweek
• Producer Prices

Board of Governors,
Federal Reserve System
• Industrial Production

U.S. Department of Commerce 
Bureau of the Census
• New Orders • Shipments
• Unfilled Orders • Inventories

Purchasing Management Association
• Vendor Performance

Data Collection Days 
Publication Date

SURVEYS

REFER
ENCE

MONTH

MARCH APRIL MAY

5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30

BOS APRIL

REGIONAL DATA

BLS MARCH
Manufacturing
Employment and APRIL 
Average Workweek

NATIONAL DATA
BLS 
Manufacturing 
Employment and APRIL 
Average Workweek

New Orders,
Unfilled Orders,
Shipments,
Inventories

PRODUCER 
PRICE INDEX

VENDOR
PERFORMANCE

INDUSTRIAL 
PRODUCTION c

MARCH

APRIL

MARCH

APRIL

aAdvanced. Does not apply to Inventories.

^Preliminary.
cThis series is based partly on the BLS survey; it also contains data on (1) electric power usage over various billing 

periods in the month, and (2) trade association information available at various times during the month.
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ABOUT DIFFUSION INDEXES AND GROWTH RATES
Strictly speaking, a diffusion index measures only the scope of an expansion or contraction, and not 

the strength or speed with which an indicator is growing or declining. Most policymakers and business 
owners, however, would not feel comfortable making decisions based on the scope of an expansion 
alone; they would also want information on the rate of growth of economic indicators. Diffusion indexes 
may provide some information here as well. Although the relationship is not exact, the scope of an 
expansion or contraction in an economic indicator is roughly related to the growth rate of that indicator. 
The figure shows this relationship. Generally, when the annualized growth rate in manufacturing 
output (industrial production) is high, the BOS diffusion index for general business activity is also high, 
and when the annualized growth rate of industrial output is negative, the diffusion index is also 
negative.

The relationship between diffusion indexes and growth rates is not exact, however, for two reasons. 
First, the survey responses used to construct the diffusion index contain no information on magnitude. 
They tell us whether a company's business is up or down, but not by how much. It may sometimes be the 
case that many firms report a pickup in business, but that each is only seeing a small improvement. In this 
case, the diffusion index would be very high, but the actual magnitude of the increase would be small. 
Second, the responses to the BOS are not weighted by the size of the respondent relative to the industry. 
If one industrial giant reports a drop in shipments and many small firms report an increase, the diffusion 
index will be very high. But if that one large firm accounts for a significant portion of total shipments in 
the industry, the actual growth rate of total shipments may be very low or even negative.

BOS
Industrial Production, 
Annual % Change

Diffusion Index, 
General Activity

100

50

0

-50

-100
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TABLE 1
THE BOS TRACKS CURRENT 

BUSINESS CONDITIONS
CORRELATIONS OF BOS WITH 
MONTH-TO-MONTH PERCENT 

CHANGE IN OFFICIAL DATA SERIES
Previous Reference
Month Month

REGIONAL

Manufacturing Employment .58* .54*
Average Workweek .04 .01

NATIONAL

Manufacturing Employment .62*
Average Workweek .02
Industrial Production .57*
New Orders .17*
Unfilled Orders .50*
Shipments .21*
Inventories .23*
Vendor Performance3 .66*
Producer Price Index .47*

(correlated with BOS
"prices paid")

Producer Price Index .44*
(correlated with BOS 
"prices received")

’ Significantly different from zero at the .01 level. 
aSince this is a diffusion index, the actual index was used for the 

correlations rather than the percentage change.

tistics are more plentiful and 
are available earlier than their 
regional counterparts. Never
theless, the BOS still provides 
some early information for the 
reference month, with results 
available two to five weeks 
before the official statistics.
Given that we can get some 
early information from the 
BOS, two other questions be
come relevant. First, is the in
formation accurate? Second, 
is the information new?

Measuring Accuracy. To 
answer the first question, the 
various diffusion indexes cal
culated from BOS results can 
be correlated with the growth 
rates of the corresponding of
ficial data series. Correlation 
coefficients show how well 
the BOS data have tracked 
changes in the official series.
Since diffusion indexes and 
growth rates are not the same 
thing, a perfect or near-perfect 
correlation between the BOS 
and more precise official data 
is not to be expected. On the 
other hand, the relative ac
curacy of the various indexes 
from the survey will be re
flected in the size of the 
correlations, and significance tests can tell us 
whether they are statistically different from zero.

At the regional level there are only two official 
series available to compare to the BOS indexes— 
manufacturing employment and average work
week.2 As Table 1 shows, the BOS responses

2The official data from the Department of Labor's Bureau 
of Labor Statistics are collected for metropolitan statistical 
areas; therefore, to compare these data with BOS results for 
the entire Third District, some adjustments were required.
For manufacturing employment, we combined the published

correlate well with official data on manufacturing 
employment for both the reference month and 
the previous month. This is encouraging, since 
those who monitor local economic activity often 
concentrate on the employment situation for

figures for the metropolitan areas within the District to 
obtain a regional total. For the average workweek, we calcu
lated a weighted average across metropolitan areas to obtain 
an average for the District; the weight for each metropolitan 
area was equal to its share of the District's manufacturing 
employment.
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lack of a more comprehensive measure of the 
state of the economy, such as gross regional 
product. The BOS and the official series on the 
length of the average workweek, however, differ a 
great deal. This may be due to differences between 
the survey sample and the actual industrial pro
files of the region and the nation. By design, the 
BOS sample is heavily weighted toward large 
firms; and, it happens that, the sample has a 
larger proportion of primary metals firms than 
do either the regional or national industrial sec
tors. Changes in the average workweek at larger 
plants or primary metals firms may follow a 
different pattern from changes in working hours 
at a broader range of companies.

At the national level, we measure the corre
lation between the BOS and official series for the 
reference month only, since the BOS does not 
provide early information on the national econ
omy for the previous month. Each BOS index has 
a corresponding official series at the national 
level, and with the exception of the average 
workweek, correlations between the BOS series 
and growth rates calculated from the official 
series are all positive and significant (see Table 
1). Moreover, the size of the correlation coeffi
cients indicates that some of the most accurate 
information provided by the BOS is on the impor
tant economic measures of manufacturing employ
ment and industrial production. These are the 
most comprehensive measures of manufacturing 
activity gathered at the national level. The BOS 
also provides reliable information on some 
national variables that are important indicators 
of where the economy is headed, such as new 
orders, changes in inventories, and vendor per
formance.

Is the Information New? Some have contended 
that business surveys don't add much, because 
we can (almost) as easily know "where we are 
and whither we are tending" simply by looking 
at where we have been. The idea of pinpointing 
present and future economic conditions based 
on historical performance is formalized and 
quantified in a standard statistical tool called an 
autoregressive model. The autoregressive

model incorporates the past behavior of one 
data series, such as manufacturing employment, 
to estimate the current month's change in that 
series.3 If the inclusion of the current diffusion 
index from the corresponding BOS series in the 
autoregressive model improves the estimation, 
the BOS is providing information over and above 
that contained in the past behavior of the series— 
new information.

For the region, this search for new information 
is applied only to manufacturing employment, 
since there is no positive relationship between 
the BOS and official series for the average work
week, the only other indicator available at the 
regional level. Testing the BOS in an auto
regressive model for local manufacturing em
ployment reveals that the BOS does not contain 
additional information about changes in em
ployment for the previous month. For the refer
ence month, however, it does improve on the 
estimate made by the autoregressive model and 
therefore does add to the information obtained 
from an autoregressive model.4

The BOS can also provide additional informa
tion about the current state of the national econ
omy before the official statistics come out. An 
autoregressive model of official data corre
sponding to the BOS data was estimated for all 
series except the average workweek and new 
orders. As with the regional data, there is no 
correlation between the BOS and official na
tional data for the average workweek, and in the 
case of new orders, future changes could not be 
explained with a simple autoregressive model

3See Richard W. Lang, "Using Econometric Models to 
Make Economic Policy: A Continuing Controversy," this 
Business Review Qanuary/February 1983) pp. 3-13.

4The BOS does not provide additional information on 
local employment in the previous month mainly because 
national employment figures for that month are available by 
the time the BOS is published. Because national and regional 
employment statistics are so closely linked, the national 
figures can be used to make a reasonable approximation of 
local employment. The Technical Appendix explains how  
the national and local employment data are used in the 
autoregressive model.
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(see TECHNICAL APPENDIX, p. 14). For the 
seven remaining national indicators—manufac
turing employment, industrial production, un
filled orders, shipments, inventories, vendor 
performance, and producer prices—statistical 
tests indicate that the BOS does provide new 
information about the current month's change.

. . . AND AS AN INDICATOR 
OF THINGS TO COME

Corresponding to each of the questions about 
current economic activity on the BOS is a ques
tion about the respondent's expectation of 
changes over the following 
six months. Do these expec
tations provide any informa
tion about changes in regional 
or national economic indicators 
over that period? And do they 
add new information that 
could not be derived from an 
autoregressive model?

Are Expectations Met?
When matched against the 
performance of the regional 
economy, the expectations of 
the BOS respondents about 
employment growth over the 
next six months have gener
ally been realized (see Table 
2). In contrast, their expecta
tions about the average work
week have not corresponded 
well with the changes that 
actually took place. On the 
national level, the six-month- 
ahead changes in manufac
turing employment, average 
workweek, industrial produc
tion, and producer prices 
generally have corresponded 
to the expectations of the BOS 
respondents. The story is dif
ferent for three other national 
indicators. The respondents' 
expectations with respect to

unfilled orders, inventories, and vendor per
formance have been systematically wrong when 
compared to the actual changes in these vari
ables. Only a detailed examination of the survey 
responses since 1968 could uncover the cause of 
this discrepancy. But there may be a simple 
explanation. When answering these three survey 
questions, some respondents may record what 
they would like to see happen or what they plan 
with respect to the backlog of unfilled orders, 
inventories, and vendor performance. However, 
the pace of the economy may not allow their 
firms to make the desired adjustments.

TABLE 2
THE BOS AS AN INDICATOR 

OF FUTURE ACTIVITY
CORRELATION OF BOS 

WITH PERCENT CHANGE OVER SIX 
MONTHS IN OFFICIAL DATA SERIES

REGIONAL

Manufacturing Employment .31*
Average Workweek .11

NATIONAL

Manufacturing Employment .38*
Average Workweek .37*
Industrial Production .46*
New Orders .11
Unfilled Orders -.24*
Shipments -.02
Inventories -.27*
Vendor Performance3 -.53*

(six month average of index)
Producer Price Index .35*

(correlated with BOS
"prices paid")

Producer Price Index .40*
(correlated with BOS 
"prices received")

‘ Significantly different from zero at the .01 level. 

aSince this is a diffusion index, the six month average of the index was 
used for the correlations rather than the percent change in the index.
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Can the BOS Help Us Predict? The question 
of whether the BOS can help us predict the 
future course of the regional or national economy 
can be answered by comparing the diffusion 
index from the survey with the error from a six- 
month-ahead forecast from an autoregressive 
model. If the error in the forecast for any eco
nomic indicator is correlated with the BOS future 
diffusion index for that indicator, then the re
spondents' expectations contain information 
about the future not contained in the history of 
the indicator itself. For regional manufacturing 
employment, statistical analysis uncovered no 
evidence of a systematic relationship between 
errors in the six-month forecast and the diffusion 
index on future employment from the BOS. In 
terms of the national economy, the expectations 
of the survey respondents with respect to the 
average workweek and industrial production 
do provide additional information about the 
future. This is especially important for the ex
pectations on general activity or industrial pro
duction. The index based upon these expecta
tions has generally been used as the major lead
ing indicator from the BOS. For manufacturing 
employment at the national level and producer 
prices, however, forecast errors from an auto
regressive model are not systematically related 
to the expectations index from the BOS.

DOES THE BOS SIGNAL DOWNTURNS 
IN THE BUSINESS CYCLE?

When business and government look to the 
future, the ability to anticipate turning points in 
the business cycle is especially valuable. A dif
fusion index can be helpful in this regard. If 
expansions typically become more and more 
diffuse and then slow down before the peak in 
production, turning points in the diffusion index 
will precede turning points in the business cycle 
itself. And, indeed, the current and future gen
eral activity indexes from the Third District Busi
ness Survey turned down before the onset of 
three of the four national recessions since 1968 
(see THE BOS GENERAL ACTIVITY INDEX 
SIGNALS RECESSIONS).

Although it is relatively easy to identify re
cession signals from a chart of BOS indexes after 
recessions have been dated, what really matters 
is whether the survey provides clear recession 
signals that are neither too early nor too late. A 
lead time of one to twelve months is generally 
considered an acceptable range.5 More impor
tantly, a leading indicator should miss few, if 
any, downturns and should send very few false 
signals. In order to meet these criteria, forecasters 
have applied simple rules of thumb to the na
tional index of leading indicators to predict 
downturns in a business cycle.6 One of the most 
frequently used rules is that three consecutive 
declines in that index signal an imminent re
cession. Under this rule, the index of leading 
indicators has signaled all four recessions since 
1968 with lead times of three to five months and 
no false alarms.

For the diffusion index from the BOS, the 
analogue to the rule of three consecutive declines 
would be three consecutive negative values. We 
applied this rule of thumb to the diffusion index 
calculated from responses about future general 
activity. Under this rule, the index signaled three 
of the four recessions since 1968 with leads of 
one to thirteen months. It failed to signal one 
recession (1981-82) and gave no false signals. Its 
record is respectable, but less impressive than 
the recent performance of the national index of 
leading indicators.7

5See Carl J. Palash and Lawrence J. Radecki, "Using 
Monetary and Financial Variables to Predict Cyclical Down
turns," Federal Reserve Bank of New York Quarterly Review 
(Summer 1985) pp. 36-45.

6See Gary Gorton, "Forecasting with the Index of Leading 
Indicators," this Business Review (November/December 
1982) pp.15-27.

7Recently, more sophisticated techniques have been 
developed to refine the use of leading indicators in predicting 
downturns. See Salih N. Neftci, "Optimal Prediction of 
Cyclical Downturns," Journal of Economic Dynamics and Con
trol 4(1982) pp. 225-241. Neftci's method takes into con
sideration the history of a leading indicator from the beginning 
of the expansion prior to each downturn. Since the BOS only 
dates from 1968, the method can be used with the indexes
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FIGURE 1
THE BOS GENERAL ACTIVITY INDEX SIGNALS RECESSIONS
Index 
100

-100

NOTE: Index represents the percentage of respondents indicating an increase minus percentage 
indicating a decrease. The shaded portions represent periods of national recession.

SCORECARD FOR THE BOS
Business surveys in general are valuable as 

quick and cost-efficient means of obtaining up- 
to-date information on the economy. At the re
gional level they may also provide the only data 
available about certain economic indicators, and

from the survey for only three recessions. When applied to 
the future diffusion index, the method would have signaled 
two recessions with a 90 percent probability and missed one. 
However, one of the two recessions was signaled with an 
unacceptable lead time of twenty-four months. When applied 
to the national index of leading indicators, Neftci's method 
signaled two of the last three recessions with acceptable lead 
times and gave no false signals.

this is the case for most of the questions on the
BOS.

The ultimate value of such surveys, however, 
depends upon how accurately they reflect the 
state of the economy. The information from the 
BOS about current conditions corresponds well 
with changes in several important regional and 
national indicators such as manufacturing em
ployment, industrial production, and producer 
prices. Furthermore, the responses to the survey 
contain information on the current state of the 
regional and national economy that could not be 
derived from the recent history of the official 
data series. They provide information that will 
be reflected in official statistics only two to six
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weeks after the BOS is published.
Aside from their importance in gathering cur

rent information, business surveys are a favorite 
vehicle for obtaining information on expecta
tions. Statistical tests show that the value of the 
expectations of the respondents to the BOS 
varies greatly depending upon what question is 
asked. For some major economic indicators, like 
manufacturing employment, average workweek, 
industrial production, and producer prices, the

respondents' expectations have generally been 
fulfilled. For other indicators like unfilled orders, 
inventories, and vendor performance, their 
expectations have been misleading. These dis
crepancies between expectations and the actual 
performance of the economy illustrate the need 
to test business surveys, as we have done with 
the BOS, to determine their strengths and weak
nesses.

TECHNICAL APPENDIX
ADDITIONAL INFORMATION FROM THE BOS

In those cases where simple correlations indicated that the BOS provides information on the change in 
a regional or national variable, we attempted to determine whether the survey results add information to 
what is already available in the history of the series itself, that is, whether it could improve the forecast 
derived from an autoregressive model.

Because official statistics for the average workweek in the region did not correlate well with the 
diffusion index from the BOS, regression analysis of regional variables was confined to manufacturing 
employment. When the BOS is published, the latest available regional employment data is for two 
months previous. National employment statistics for the preceding month are available, however, and 
they include data from the region. Therefore, past changes in national manufacturing employment were 
included in the regression equation which took the following form:3

13 . 13 .
Rt -  a  +  E  Py Rt-j + E  Yfr Nt-k +

7=2 k=  1

where

Rf.j = the percentage change in regional manufacturing employment for time t-j

•

Nt-fc = the percentage change in national manufacturing employment for time t-k

Df = the diffusion index based on the BOS for period t.

A positive estimate for 5 which is significantly different from zero in a statistical sense would indicate that 
the diffusion index on employment provides new information on regional employment in the reference 
month that is not contained in the history of the regional or national employment series. Our estimates 
produced a positive estimate for 8 (=0.025) that is significantly different from zero in a statistical sense 
(f=5.22).b To determine whether the diffusion index contains new information for the previous month, 
we replaced Rt on the left hand side of the equation above with R .̂\ and reestimated the parameters. In 
this case, the estimate of 8 was positive (=0.003) but not significantly different from zero (1=0.87).

aData from May, 1968 through December, 1984 were used for all the regressions reported in this appendix. 

^Similar equations with 6- and 18-month lags were also estimated with no qualitative difference in the results, that 
is, with a positive and significant estimate of 8.
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We also tested to see if the BOS provides independent information on changes in national variables by 
estimating the parameters of the following equation,

. 12 .
Vt = a  +  L  Vt.j  + 6Dt

; =1
where

Vt-j = the percentage change in the national variable for time t-j,c

Df = the relevant diffusion index based on the BOS for period t.

We did not estimate this regression for the average workweek because the correlation with the diffusion 
index was very low. Furthermore, preliminary estimates failed to reveal any kind of simple auto
regressive process for changes in new orders. Low F-statistics would not allow us to reject the hypothesis 
that all of the coefficients were zero in autoregressive models with six, twelve, and eighteen lags for this 
variable. In the cases of the remaining seven national variables (industrial production, unfilled orders, 
shipments, inventories, vendor performance, producer prices, and manufacturing employment), the 
estimate of 6 was positive and significant, indicating that the diffusion index does provide additional 
information (see Table A l).d

TABLE A1

National Variable Estimate of 8 t-Statistic

Manufacturing Employment3 .032 6.56

Industrial Production3 .035 5.97

Unfilled Orders .015 3.79

Shipments .053 4.83

Inventories .007 1.78

Vendor Performance .156 3.03

Producer Prices (BOS index for "prices paid") .017 4.08

Producer Prices (BOS index for "prices received") .019 4.00

aBecause of low Durbin-Watson statistics for the equations with twelve lags, the estimated 8 and 
t-statistics for these variables are from equations with eighteen lags.

cIn the case of vendor performance, the actual index was used in this regression instead of the percentage change 
since vendor performance is itself a diffusion index.

dThe criterion we used was a significance level of .05 for the estimate of 8 based upon a one-tailed test.
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To determine whether the responses to the BOS on future economic activity add any new information 
to what is contained in the history of the series themselves, we calculated six-month-ahead forecasts 
from a simple autoregressive model for all the regional and national variables that have a positive and 
significant correlation with the future diffusion index from the BOS (regional manufacturing employ
ment, national manufacturing employment, industrial production, producer prices, and average 
workweek)® We then regressed the six-month forecast error on the relevant diffusion index using the 
following equation:

Ef = a  + $(FD)f +  et 

where

Ef = the cumulative six-month-ahead forecast error from the autoregressive model

(ED) i = the diffusion index calculated from the relevant question on the survey about activity six 
months in the future.

The estimates of p were not significantly different from zero for manufacturing employment at the 
regional or national level or for producer prices. The index contained no information that could have 
improved the six-month-ahead forecast from the autoregressive model for these variables. However, 
positive and significant P's indicated that the respondents' expectations with respect to industrial 
production and the average workweek could improve the six-month-ahead forecasts for these national 
variables (see Table A2).

TABLE A2

Regional Variable Estimate of P t-Statistic

Manufacturing Employment .015 1.59

National Variable

Manufacturing Employment .013 1.08

Average Workweek .022* 2.35

Industrial Production .033* 2.11

Producer Prices (BOS index for "prices paid") -.001 0.04

Producer Prices (BOS index for "prices received") .022 0.19

‘Statistically different from zero at the .05 level.

eThe forecasts were based on an autoregressive model with twelve lags, except for national industrial production 
and manufacturing employment which were based on a model with eighteen lags. Since the entire sample was used 
to estimate the coefficients in the autoregressive equation, these are six-month-ahead, in-sample forecasts. It was not 
possible simply to include the diffusion index in an autoregressive model estimating six-month-ahead changes rather 
than one-month-ahead changes because of serial correlation problems.
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Do Regional Wages Differ?
Gerald A. Carlino*

In studying U.S. regional labor markets, econo
mists have had to grapple with a surprising ob
servation, namely, that wages differ persistently 
from region to region. For example, wages have 
been observed to be higher than average in the 
North and West, and lower than average in the 
South. But, since workers can freely move from

*Gerald A. Carlino is a Senior Economist and Research 
Advisor in the Urban and Regional Section of the Research 
Department of the Federal Reserve Bank of Philadelphia.

place to place in search of employment, regional 
wage differences theoretically should not persist. 
If wages are high in one area, workers will move 
there, expanding the supply of labor, and driving 
wages down; similarly, if an area's wages are 
low, workers will leave, diminishing the supply 
of labor, which then forces wages up.

In trying to sort out what accounts for persis
tent regional wage differences, researchers have 
examined several facets of labor markets and 
wages. For example, part of the money, or nomi
nal, wage differences can be explained by differ
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ences in the cost of living from place to place. For 
the remainder of the differences, researchers 
initially thought that the explanation lay in differ
ences in the mix of industry from region to 
region. But tests continued to show regional real 
wage differentials even after controlling for mix 
of industry.

Economists have recently begun to look more 
carefully at regional labor markets and at what 
goes into determining real wages from place to 
place. In particular, studies done within the last 
ten years have looked at wages for individual 
workers rather than at wages that have been 
averaged across all workers in a region, as the 
earlier studies tended to do. That is, they look at 
the wages of workers who are similar in terms of 
occupation, skills, and education, for example, 
in various regions. But significant variation in 
real wages for comparable workers also has been 
found in several studies.

The most comprehensive studies find that the 
remaining differentials in real wages of compa
rable workers are related to differences in 
amenities from place to place. If workers care 
not only about the goods and services they buy 
with their paychecks, but also about the ameni
ties of life an area has to offer, then they may be 
willing to accept a lower real wage in high- 
amenity areas; similarly, workers may have to

be compensated with higher real wages to live 
and work in low-amenity regions. In sum, recent 
research that looks at regional real wage rates 
finds that while observed real wage rate differ
entials for comparable workers do exist, they 
tend to be largely compensating for regional 
differences in amenities and disamenities.

ADJUSTING AVERAGE WAGES 
A C R O S S  R E G IO N S

In its crudest form the issue of regional wage 
differentials may be understood to mean that 
the average money wage of all workers in one 
region differs considerably from the average 
money wage of all workers in another region. 
For example, there has been a common per
ception that wages are lower in the South than in 
other regions of the nation. In fact, statistics on 
nominal wages do bear this out (see Table 1).

One problem with this kind of regional wage 
comparison is that it considers nominal rather 
than real wages—that is, regional nominal wages 
adjusted for regional living costs. From the 
viewpoint of workers, the possible advantage of 
working in a high nominal wage area partly 
depends on how expensive it is to live there. 
Other things equal, workers should be indif
ferent between an area where wages and prices 
are at the national average and one where both

TABLE 1
AVERAGE MONEY WAGES ARE LOWEST IN THE SOUTH3

1978 1981
Region Male Female Male Female

New York Metro Area 1.12 1.22 1.04 1.13
Rest of North East 1.13 1.13 1.12 1.09
North Central 1.12 1.10 1.13 1.07
West 1.16 1.17 1.13 1.13
Urban South 1.00 1.00 1.00 1.00

aThe ratio of average nominal wages in other urban areas to average nominal wages in the Urban South. The New 
York metropolitan area is given separately, since its performance is quite different from that of the rest of the North 
East.
SOURCE: Derived from William E. Cullison, "Equalizing Regional Differences in Wages: A Study of Wages and 
Migration in the South and Other Regions" Federal Reserve Bank of Richmond Economic Review (May/June 1984).
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living costs and wages are, say, 10 percent above 
average.1 In this case, real wages are equal in 
both areas. Thus, workers will choose a location 
in response to real wage differentials.

Other things equal, we would expect workers 
to migrate from low real wage areas to high real 
wage ones and that this process would eventually 
lead to real wages that are largely equalized 
across regions.2 As workers leave the lower real 
wage areas, the available supply of labor there 
drops relative to the demand for labor. As a 
result, real wages will rise in those areas. At the 
same time, the high real wage areas gain workers. 
And as workers who are attracted by the rela
tively higher real wages move into these areas, 
the supply of labor rises relative to demand 
which causes real wages to fall. Thus, real wages 
eventually will rise in the relatively low real 
wage areas and eventually will fall in the high 
real wage areas. In theory, this process of adjust
ment should continue until real wages across 
regions have been driven to equality.3

As a matter of fact, though, average real wages 
show large differences across regions. (See FROM 
NOMINAL TO REAL WAGES, p. 20.) More 
importantly, these differences have persisted. 
But why should such differentials persist in a 
country such as the U.S. where labor is, in prin
ciple, mobile across regions? Much of the earlier 
literature attempted to answer this question by

1See I. Hoch, “Climate, Wages and the Quality of Life," in 
Public Economics and the Quality of Life, Lowden Wingo and 
Alan Evans, eds., (Baltimore: Johns Hopkins University Press, 
1977) pp. 28-65, for the range of cost-of-living differences.

2Real wages would be largely but not exactly equalized, 
because moving from place to place involves both emotional 
costs— such as breaking family ties— and monetary costs. 
But to the extent that real wage differentials only reflect 
these costs, they would be essentially equalized.

3The process just described assumes that the equalization
of real wages is achieved entirely through worker migration. 
Firm location is assumed to remain unchanged. In reality, 
firms could move to, or start up in, the relatively lower wage 
regions. Since the empirical work to be discussed focuses on 
the worker or supply side, the discussion in the text also
focuses only on labor supply.

looking at industry mix and market imperfec
tions.

Reasons Why Differences in Real Wages Per
sist. In reality, "other things" are not always 
equal across regions. Average real wages in a 
region may be higher because the region's in
dustrial structure is dominated by industries 
that would pay higher real wages wherever they 
are located. To the extent that differences in mix 
of industries influence average real wages, the 
averages will not tend to be equalized across 
regions. Therefore, a number of studies have 
attempted to make additional adjustments to an 
area's real wage to correct for differences in 
industry mix.

Lynn Browne, writing in the New England Eco
nomic Review, shows that wage differences among 
industries are striking. For example, average 
wages of workers in the primary metals and 
transportation equipment industries are more 
than 30 percent above the average for workers 
in manufacturing.4 And wages are relatively 
higher in Pittsburgh and Detroit because these 
cities have a heavy concentration of these in
dustries.

Studies that have made adjustments for mix 
of industries find that even taking them into 
account still leaves significant differences in ob
served regional real wages. One study found 
that average real wages for manufacturing em
ployees in 1967 were 15 percent higher in the 
North than in the South, even after controlling 
for the mix of industry.5

4Lynn E. Browne, "How Different are Regional Wages? A 
Second Look," New England Economic Review (March/April 
1984) pp. 40-47.

5Mark L. Ladenson, "The End of the North-South Wage 
Differential: Comment," American Economic Review, 63 (Sep
tember 1973) pp. 754-756. In reply to Ladenson's findings, 
Coelho and Ghali report not finding significant real wage 
differentials between the North and South. Instead they 
imply that real wages tend to be significantly higher in the 
North East when compared to the North Central and Western 
regions. See Philip R. P. Coelho and Moheb A. Ghali, "The 
End of the North-South Wage Differential: Reply," American 
Economic Review 63 (September 1973) pp. 757-762.
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FROM NOMINAL TO REAL WAGES
To illustrate the regional variation in both cost of living and real wages, we constructed the table below 

for 19 metropolitan areas in four major regions of the country. Due to difficulties in data collection, 
figures that would be of great interest, such as for New York City and for California, are not reported.

As the table shows, the average nominal hourly wage rate for manufacturing production workers 
ranges from a high of $14.32 for Lansing, Michigan to a low of $6.67 for Miami, FL. Philadelphia falls at 
about the median of this sample, with a wage rate of $9.91. For the cost-of-living calculation, the index is 
equal to 100.0 for the average of 249 metropolitan areas. Thus, the index of 116.0 for Philadelphia means 
that the same basket of goods is 16 percent more expensive in the Philadelphia metropolitan area than 
the national average. In this sample, Philadelphia's cost of living is very close to the top, surpassed only 
by Newark, NJ. Turning to real wages, Lansing and Miami again are the high and low metropolitan areas, 
respectively, but Philadelphia's position drops somewhat, from about the middle for nominal wages to 
the lower third for real wages.

Harrisburg and Wilmington, two other Third District cities, show different nominal wages from 
Philadelphia and from each other. Wilmington is in the upper quarter of the nominal wage ranking, and 
combined with its cost of living, has a real wage in the upper half. Harrisburg, however, ranks in the 
lowest quarter for nominal wages, but combined with its cost of living, moves up a few notches to the 
lower third of the real wage category, close to Philadelphia's position.

Nominal Cost-of-Living Real
METROPOLITAN AREAS Wage Rate3 Indexb Wage Ratec
North East

Buffalo, NY $12.06 96.4 $12.51
Erie, PA 9.99 101.0 9.89
Harrisburg, PA 8.93 104.3 8.57
Hartford, CT 9.91 112.2 8.83
Newark, NJ 9.62 120.9 7.96
Philadelphia, PA 9.91 116.0 8.54
Wilmington, DE 11.25 111.1 10.13

North Central
Cincinnati, OH 10.81 89.7 12.05
Cleveland, OH 11.13 99.7 11.16
Indianapolis, IN 11.08 98.6 11.24
Lansing, MI 14.32 103.6 13.82
St. Louis, MO 11.02 97.2 11.34

South
Atlanta, GA 9.20 107.7 8.54
Columbia, SC 7.47 93.3 8.00
Dallas, TX 9.07 112.5 8.06
Miami, FL 6.67 111.7 5.97

West
Denver, CO 10.02 108.9 9.20
Las Vegas, NV 11.53 102.2 11.28
Salt Lake City, UT 8.88 101.2 8.77

aAverage hourly earnings for manufacturing workers, February 1985, from Employment and Earnings, (Bureau of 
Labor Statistics, U.S. Department of Labor, April 1986) Table C-8.

bTaken from Inter-City Cost of Living Index (American Chamber of Commerce Researchers Association), fourth 
quarter 1985, pp. 1-6.

cComputed by dividing nominal wage rate by cost of living.
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Some economists have tried to explain away 
these remaining differences by arguing that they 
result from market imperfections. The degree of 
unionization and the resulting cartelization of 
local labor markets is one sort of market imper
fection that could inhibit the equalization of real 
wages. The degree of unionization (measured 
as the percent of an area's work force that belongs 
to a union) tends to vary widely across the United 
States; for example, it is as low as 17.7 percent in 
the South and as high as 29.1 percent in the 
North East.6 Labor unions are able to raise the 
wages of their members above those of similar 
but nonunionized workers because of their abil
ity to deal collectively in negotiations with 
firms.7 As a result, the higher wage levels in the 
older, more unionized areas of the country will 
not be lowered by the influx of workers from 
relatively low-wage, less unionized places, be
cause of the barriers to free entry imposed by 
unionization.

National labor markets also tend to have im
perfect information flows about the availability 
of specific jobs and their compensations across 
regions. For example, an electrician in Atlanta may 
be unaware of higher paying jobs for someone 
with his skills in Lansing. This lack of job infor
mation inhibits the flow of workers that underlies 
the equalization process.

While some economists have cited these fac
tors as possible explanations for the remaining 
regional wage differentials, it has been impossi
ble to measure market imperfections precisely 
enough to lend empirical support to this view. 
Furthermore, the recent introduction of new 
data sets for individual workers has made it 
possible to analyze wage differentials of compa
rable workers rather than looking at average 
wages, and these analyses indicate that there are

6Gerald A. Carlino and Edwin S. Mills, "Do Public Policies 
Affect County Growth?" this Business Review (July/August 
1985) Table 1, p. 5.

7A. Rees, "The Effects of Unions on Resource Allocation,"
Journal of Law and Economics 6 (October 1983) pp. 69-78.

other important factors leading to wage differ
entials that had been neglected previously.

TURNING FROM AVERAGE REAL WAGES 
TO REAL WAGES FOR COMPARABLE 
WORKERS

Until seven years ago, most empirical studies 
of regional wage differentials, either real or nomi
nal, were limited. First, they generally analyzed 
regional differences in average manufacturing 
wages rather than wages in all industries. Second, 
they used aggregate data instead of data on indi
vidual workers. A number of more recent studies 
however, have analyzed differentials for workers 
in both manufacturing and nonmanufacturing 
industries and have also made attempts to adjust 
both real and nominal wages of individual 
workers to account for worker characteristics.

Relaxation of disclosure rules has allowed the 
Bureau of the Census to make data about indi
viduals' economic and demographic character
istics available. The Current Population Survey 
(CPS) is one of several sources of individual 
wage data, which has the advantage of giving the 
geographical location of respondents. It seems 
likely that workers would care less about average 
wage differentials (that is, averaged across all 
occupations) than they would about how much 
differential exists among regions for people in 
their occupation with similar characteristics 
(such as years on the job, education, and so 
forth). Real wages for comparable workers are 
more likely to show equality across areas than 
average total real wages are.

In a 1983 study, Leonard Sahling and Sharon 
Smith employed wage data from the CPS of May 
1973 and May 1978, which cover individual 
workers from 29 metropolitan areas, to see if 
workers with similar characteristics earn similar 
real wages across regions.8 Among the charac-

8Leonard G. Sahling and Sharon P. Smith, "Regional 
Wage Differentials: Has the South Risen Again?" Review of 
Economics and Statistics 65 ,1  (1983) pp. 131-135. Their sample 
was restricted because cost-of-living data are available only 
for these 29 metropolitan places.
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teristics they controlled for were gender, years 
of schooling, years of work experience, ethnic 
origin, occupation (such as "professional," "man
ager," "sales," "laborer"), and industry.

William Cullison in a later study extended the 
Sahling and Smith analysis of the CPS data to 
1981.9 Cullison's study largely confirms the 
Sahling and Smith result, in terms of finding 
similar patterns of regional differentials. His re
sults reported in Table 2 indicate that wages of 
both men and women were as much as 12 per
cent higher in real terms in the Urban South than 
for comparable workers in the New York metro
politan area.

AMENITIES ALSO MATTER
While these two studies improved our under

standing about the size and patterns of regional 
wage differentials by employing data on indi
vidual workers, they still leave the problem of 
the existence of sizable interregional differentials 
in real wages. One important factor that these 
studies did not account for is that workers tend

to value the amenities that places have to offer.10 
Workers may trade off real wages for amenities, 
accepting lower real wages in high-amenity places 
and demanding higher real wages in low-amenity 
ones. Part of the differential in real wages for 
similar workers could be due to this trade-off 
between amenities and real wages.

What Amenities Do Workers Care About? 
Amenities can be grouped into three main cate
gories. The first group consists of environmental 
characteristics. Areas tend to differ in terms of 
average temperature, average annual rainfall, 
the number of sunny days per year, nearness to 
large bodies of water, and so forth. Local public 
goods and services represent a second category of 
local amenities that can differ from place to place. 
Workers are drawn to areas that offer an attractive 
mix of local public goods and services, such as 
public parks, police protection (lower crime 
rates), and good public schools for a given tax 
bill. The third category in which regional charac
teristics differ is referred to as consumer agglom
eration economies. As the number of people who

^William E. Cullison, "Equalizing Regional Differences in 
Wages: A Study of Wages and Migration in the South and 
Other Regions," Federal Reserve Bank of Richmond Economic 
Review (May/June 1984) pp. 20-33.

10A theoretical model quite similar to the one that under
lies this section is found in Jennifer Roback, "Wages, Rents, 
and the Quality of Life," Journal of Political Economy 90,6 
(1982) pp. 1257-1278.

TABLE 2

REAL WAGES ARE LOWEST IN THE 
NEW YORK METRO AREA3

1978 1981
Region Male Female Male Female

New York Metro Area 0.80 0.88 0.77 0.90
Rest of North East 0.88 0.93 0.93 0.98
North Central 0.92 0.94 0.96 1.02
West 0.99 1.05 0.95 1.03
Urban South 1.00 1.00 1.00 1.00

aThe ratio of real wages (nominal wages divided by cost of living) of comparable workers in other urban areas to 
real wages in the Urban South.

SOURCE: William E. Cullison, "Equalizing Regional Differences in Wages: A Study of Wages and Migration in the 
South and Other Regions" Federal Reserve Bank of Richmond Economic Review (May/June 1984).
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reside in a given area increases, the variety of 
goods and services offered in that area also ex
pands. Larger cities offer a number of opportu
nities not found in smaller ones, such as profes
sional sports events, symphony concerts, varied 
restaurant cuisine, and so forth. But larger con
centrations, or agglomerations, of people also 
create congestion which drives up both local 
rents and transportation costs. So the costs of 
agglomeration to residents must be weighed 
against the benefits. This suggests that workers 
are concerned with the net consumer agglom
eration economies an area has to offer.

Amenity Differences Among Areas Are Re
flected in Their Rents and Wages. These amenity 
differences from place to place tend to be re
flected in both land values and nominal wages. 
As people move to areas offering high amenity 
levels, the demand for land to build houses on 
increases. Since the availability of land in an area 
is largely fixed, this increased demand for space 
drives up land prices, or rents on land. Similarly, 
as people leave the relatively lower amenity 
regions, this causes the demand for land to fall 
relative to its supply. As a result, land rents fall in 
low-amenity places. Some of the people who are 
drawn to high-amenity places, of course, are 
retirees whose movement will have no effect on 
the region's wage. But many of the people who 
move into the high-amenity areas from the lower 
ones are also workers. This inflow of workers 
into high-amenity regions increases the available 
supply of workers. With the demand for labor 
unchanged, nominal wages should fall in these 
regions. Similarly, the decline of workers in the 
low-amenity regions relative to demand will 
push nominal wages up in these places.

Thus, amenity differences among places tend 
to be reflected in both nominal wages and rents. 
In high-amenity areas, nominal wages are rela
tively low and rents are relatively high. Because 
rents are an important component of the cost-of- 
living index, real wages are lower. Workers would 
accept the combination of lower nominal wages 
and higher rents (that is, lower real wages) be
cause they get satisfaction (or "psychic income")

from the increased level of amenities available 
to them.

While real wages tend to be lower in high- 
amenity areas, they should, conversely, tend to 
be higher in places with lower levels of amenities, 
because workers need more real income to 
compensate for the lack of amenities. These high 
real wages result because money wages tend to 
be higher and rents tend to be lower in low- 
amenity places.

If amenities matter, real wages will be higher 
in low-amenity areas and lower in high-amenity 
ones. To summarize, the observed real wage 
differentials could be the result of regional dif
ferences in amenities. Of course, the extent to 
which amenities and disamenities become re
flected (are capitalized) in real wages is an 
empirical issue. Recently, a number of studies 
have looked at this question for comparable 
workers across regions.

Studies of the Effects of Amenities on Wages. 
Jennifer Roback, like Sahling and Smith, and 
Cullison, employs wage data from the CPS of 
May 1973 for individual workers.11 She uses 
roughly the same set of worker characteristics as 
do Sahling and Smith, and Cullison to see if 
workers with similar characteristics earn similar 
amenity-adjusted wages across regions.

While the Roback study uses the same data 
sources (CPS data) as Sahling and Smith, and 
Cullison, it differs from these studies in a number 
of ways. To begin with, Roback's study contains 
98 U.S. metropolitan areas compared to only 29 
in the Sahling and Smith, and Cullison studies. 
In addition, unlike Sahling and Smith, and

11 Roback's analysis is an extension of that of Sherwin 
Rosen, "Wage-Based Indexes of Urban Quality of Life," in 
Peter Mieszkowski and Mahlon Straszheim, eds., Current 
Issues in Urban Economics (Baltimore: Johns Hopkins Univer
sity Press, 1979) pp. 74-104. Rosen employs wage data from 
the CPS of 1970 for individual workers. He, however, re
stricts his sample to males who reported earnings in 1969. In 
addition, he considers only 19 major metropolitan areas in 
the U.S. Since Roback's empirical work is more compre
hensive than Rosen's, only Roback's paper will be discussed, 
although this literature owes an intellectual debt to Rosen.
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Cullison who used real wages, Roback uses 
nominal wages in her full analysis, although she 
does attempt to control indirectly for living cost 
differences across cities.12 Since Roback's study 
does take into account factors that capture living 
cost differentials across the metropolitan places 
in her study, her nominal wage findings are 
essentially comparable to Sahling and Smith's, 
and Cullison's real wage ones.

To capture the effects of amenities on wages, 
Roback controls for size of city, population den
sity, population growth, total crimes per 10,000 
people, unemployment rate, air quality, heating 
degree days, total snowfall, number of cloudy 
days, and number of clear days. After controlling 
for these area-specific characteristics broadly 
defined to capture amenities, Roback finds that 
workers with similar characteristics have about 
the same amenity-adjusted wage no matter where 
they live. Thus, the Roback study supports the 
view that observed wage differentials tend to be 
equalizing in nature. Workers have to be com
pensated to live and work in low-amenity re
gions. Similarly, workers will accept a lower real 
wage to live and work in high-amenity areas 
since they are compensated in the form of "psy
chic income."

A study by Shelby Gerking and William Weirick 
also supports the view that amenities are capi
talized into real wages.13 Gerking and Weirick 
employ the 1976 Panel Study of Income Dynamics 
(PSID) data, which contain unusually detailed 
measures of education, work experience, and 
occupation, as well as information on workplace 
and job characteristics.

The PSID data also permit Gerking and Weirick

12Roback reports trying a real wage specification for 32 of 
the metropolitan areas for which living cost data were avail
able. She finds that the overall real wage results are not 
significantly different from the "nominal" wage ones.

13Shelby D. Gerking and William N. Weirick, "Compen
sating Differences and Interregional Wage Differentials," 
The Review of Economics and Statistics 65 (1983) pp. 483-487. 
The study by Rosen also supports the equalization of amenity- 
adjusted real wages.

to have a more complete specification of worker 
characteristics and work environment variables 
than the data set employed by Sahling and Smith, 
Cullison, and Roback. Gerking and Weirick con
sider years of full-time work experience, months 
worked for present employer, years of formal 
schooling, advanced educational degrees, other 
schooling, months to become fully trained on 
present job, number of persons supervised, oc
cupation, race, gender, physical limitations and 
disabilities. In addition, Gerking and Weirick 
eliminate part-time workers from the sample, 
since they are not likely to migrate due to real 
wage differentials.

Rather than restricting their study to only 29 
metropolitan places, as did Sahling and Smith, 
or 98 metropolitan areas, as did Roback, Gerking 
and Weirick look at wages of comparable work
ers for the entire U.S. Like Roback, Gerking and 
Weirick control for a number of area-specific 
characteristics broadly defined to capture ameni
ties, including size of city, local government 
expenditures, average annual precipitation, 
average January temperature and windspeed, 
and crime rates.

Like Roback, Gerking and Weirick find that 
workers with similar characteristics have ap
proximately the same amenity-adjusted real wage 
no matter where they live. Thus, the Gerking 
and Weirick study supports the view that observed 
real wage differentials tend to be equalizing in 
nature.

CONTRADICTION OR CONSISTENCY?
While the studies by Sahling and Smith, and 

Cullison, that find real wage differentials across 
regions, and the ones by Roback, and Gerking 
and Weirick, that report that amenity-adjusted 
real wages are equalized across regions, seem 
contradictory, they are, in fact, consistent with 
the theory of equalizing real wage differentials. 
The studies that do not control for differences in 
net amenities across regions find real wage dif
ferentials to exist. But when these net amenity 
differences are controlled for, as in the Roback, 
and Gerking and Weirick studies, amenity-
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adjusted real wage differentials across regions 
appear to be insignificant. Thus, the observed 
pattern of real wage differentials across regions 
seems to be the result of amenity differences 
from place to place.

These findings have several important impli
cations. Workers care about more than just the 
level of their real wage in their location decision. 
Specifically, workers will have to be compen
sated with a higher real wage in order to work in 
areas offering low amenities. Similarly, workers 
will accept a lower real wage in high-amenity 
regions, since they get “psychic income" from 
living in these areas.14 Since observed real wages

14Unfortunately, the estimates in the studies are not pre
cise enough to make a definitive statement about how much 
of the differentials in real wages are due to amenity dif
ferences.

reflect these compensatory and psychic income 
differentials, such differentials take the form of 
equalizing differentials to workers.

In answer to the question “do regional wages 
differ?"—Yes: nominal wages do vary across 
regions even for comparable workers—and, Yes: 
real wages of comparable workers also differ 
across regions. But, when amenities are taken 
into account, the answer is—No: amenity- 
adjusted real wages do not vary significantly. As 
has been shown, evidence of nominal or real 
wage differences among areas may be the result 
of a number of different factors, only some of 
which can be affected by local policies. One 
implication is that local policymakers must ex
amine the reasons for such wage differences in 
detail before deciding whether their economic 
strategies should be altered.

25Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



Philadelphia/RESEARCH

The Philadelphia Fed's Research Department occasionally publishes working papers based on the current research 
of staff economists. These papers, dealing with virtually all areas within economics and finance, are intended for the 
professional researcher. The 17 papers added to the Working Papers Series in 1985 are listed below.

A list of all available papers may be ordered from WORKING PAPERS, Department of Research, Federal Reserve 
Bank of Philadelphia, 10 Independence Mall, Philadelphia, Pennsylvania 19106. Copies of papers may be ordered 
from the same address. For overseas airmail requests only, a $2.00 per copy prepayment is required.

No. 85-1

No. 85-2 

No. 85-3

No. 85-4

No. 85-5

No. 85-6 

No. 85-7/R

No. 85-8

No. 85-9 

No. 85-10

No. 85-11

No. 85-12 

No. 85-13 

No. 85-14

No. 85-15 

No. 85-16 

No. 85-17

1985

Theodore M. Crone, "Changing Rates of Return on Rental Property and 
Condominium Conversions."

Paul S. Calem, "Equilibrium in a Contestable Market."

Gerald A. Carlino and Edwin S. Mills, "The Determinants of County Growth." Reissued 
in the Journal o f Regional Science, forthcoming.

Michael Smirlock, "A n Analysis of Cross Hedging CDs with Treasury Bill Futures: Bank 
Specific Evidence." Reissued in Advances in Futures and Options Research, forthcoming.

Theodore M. Crone, "The Effect of Recent Tax Reform Proposals on the Return to 
Owner-Occupied Housing."

Robert P. Inman, "Does Deductibility Influence Local Taxation?"

Paul S. Calem, "Exact Sequential Equilibria." (Revision of 85-7, "O n the Definition of 
Sequential Equilibrium.")

Jan G. Loeys, "The Fed's Use of Mitigating Competitive Factors in Bank Merger Cases." 
Reissued in the Banking Law Journal, forthcoming.

Robert H. DeFina, "Unions' Monopoly Power Increases Efficiency."

Mitchell S. Berlin, "Screening, Limited Liability and the Choice Between Long and Short 
Term Contracts."

Anthony Saunders and Michael Smirlock, "Intra- and Interindustry Effects of Bank 
Securities Market Activities: The Case of Discount Brokerage."

Loretta J. Mester, "A  Multiproduct Cost Study of Savings and Loans."

Loretta J. Mester, "The Effects of Multimarket Contact on Savings and Loan Behavior."

Aris Protopapadakis, "An Analysis of Government Credit Crises." Reissued in the 
Journal o f Banking and Finance, Special Studies on the International Debt Problem, forth
coming.

Brian R. Horrigan, "Monetary Instruments and Reserve Requirements for Economic 
Stabilization."

Michael Smirlock and Laura Starks, "Day of the Week and Intraday Effects in Stock 
Returns." Reissued in the Journal o f Financial Economics, forthcoming.

Herb Taylor, "Deposit Market Deregulation and the Demand for M oney."

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



85-1
CHANGING RATES OF RETURN ON RENTAL PROPERTY AND 

CONDOMINIUM CONVERSIONS 
Theodore M. Crone

In the 1970s about 350,000 housing units in multi-family structures in the U.S. were converted to 
a condominium or cooperative form of ownership. This paper shows how changes both in rents and 
in housing prices influence the expected rate of return on rental property and therefore the 
probability of conversion. A minimum logit chi-square model was applied to data from 34 metropolitan 
areas to estimate the effects of these changes. The evidence suggests that changes in housing prices 
had a greater effect on conversions than changes in the expected net return on rental property.

85-6
DOES DEDUCTIBILITY INFLUENCE LOCAL TAXATION?

Robert P. Inman
Recent proposals to reform the U.S. tax code all contain significant reforms of the current 

provisions allowing for the deductibility of state and local taxes. While there are compelling 
efficiency and equity arguments for the removal of deductibility, there are possibly significant 
consequences of reform for the financing of state and local services which must be weighed in the 
balance too. This paper examines the effect of deductibility reform on the revenue decisions of the 
largest U.S. cities. The analysis of eight alternative reforms concludes: (1) total taxes change very 
little in the long-run, falling at most by 13% and, for many cities, even rising slightly; (2) fees and 
license revenue (predominantly a tax on firms) generally fall, in some cases by 30% or more; (3) the 
net effect on total revenues (tax plus fees) is generally small, never declining by more than 12% 
even with full loss of deductibility; and (4) policies to offset city revenue losses are effective in 
neutralizing the negative effects of deductibility reform.

85-9
UNIONS' MONOPOLY POWER INCREASES EFFICIENCY 

Robert H. DeFina
This study investigates the efficiency consequences of the union wage differential, following the 

general equilibrium methodology used by DeFina (1983). That approach is taken one step further, 
by accounting more thoroughly for preexisting distortions. This step appears quite significant, for 
when these distortions are recognized, the union wage differential is found to increase efficiency. 
Using plausible estimates for the model's parameters, this gain amounts to about 0.2 percent of 
GNP. This finding of a positive impact of the union wage premium is unique among studies of the 
wage differential.

85-11
INTRA- AND INTERINDUSTRY EFFECTS OF BANK SECURITIES MARKET ACTIVITIES:

THE CASE OF DISCOUNT BROKERAGE 
Anthony Saunders and Michael Smirlock

Despite substantial debate, there has been little empirical analysis of the economic arguments 
concerning commercial bank expansion into securities activities. This paper uses the stock price 
response of commercial banks and securities firms to examine the risk and return effects of the 
announcement of bank entry into one such activity, discount brokerage. Our findings indicate that 
while bank profitability and risk was largely unaffected by such entry, securities firms experienced a 
significant decline in market value. These results indicate that the objection of the securities 
industry to bank discount brokerage expansion was largely self-motivated and that bank safety and 
soundness would not be imperiled by such expansions.Digitized for FRASER 
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