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1 Enforcing Sanctions against 
Employers of Illegal Aliens 

john K. Hill and james E. Pearce 

The 1986 immigration reform law will reduce employment 
of illegal aliens in some sectors of the economy but not in 
others. Small budgets will force authorities to enforce 
sanctions selectively. Worksites with numerous jobs that 
can be filled by illegals will be attractive targets. But such 
worksites account for only 30-50 percent of the jobs 
performable by illegals. By far, the majority of the attractive 
targets are in manufacturing, which on average employs 
eight times as many illegals per establishment as non manu
facturing. The effectiveness of sanctions will be further di
luted by leakage. About half of the illegals initially displaced 
by sanctions will move to employment in sectors where 
enforcement is weak. Thus, sanctions will reduce nonagri
cultural employment of illegals by 15-25 percent. In the first 
year, the percentage may be larger. Small employers are 
likely to avoid hiring iIlegals until they become familiar with 
the law and the enforcement pattern. 

17 Estimating the Inflationary 
Consequences of Discretionary 
Central Bank Behavior 

Kenneth j. Robinson 

There is fairly widespread agreement that, especially over 
the long run, the central bank possesses the ultimate re
sponsibility for maintaining price stability. The model of 
Federal Reserve behavior derived in this article assumes 
both benefits and costs are associated with inflation. Em
pirical results from a policy reaction function presented here 
indicate that benefits~in the form of seigniorage-and 
costs~as represented by deviations of unemployment from 
its natural rate-are significant factors in explaining ob
served inflation rates. Further, Federal Reserve behavior 
appears to be influenced by fiscal policy considerations but 
not by election-year constraints. 
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Enforcing Sanctions against 
Employers of Illegal Aliens 
John K. Hill 

Senior Economist 
Federal Reserve Bank of Dallas 

The Immigration Reform and Control Act of 1986 intro

duced sanctions, or penalties, against employers convicted 

of knowingly hiring illegal aliens.1 The sanctions were in

cluded in the legislation in the belief that potential illegal 

immigrants would be discouraged from crossing the border 
if jobs became more difficult to find. This confidence may 

be justified, but a prerequisite is that employers comply with 

the law. 

Compliance cannot be taken for granted. In Hong Kong, 

Canada, and several European countries, many illegal aliens 

hold jobs despite the presence of sanctions to deter their 

employment. Immigration control staff in these countries 
claim that sanctions do help reduce illegal immigration, but 

only if resources are devoted to discovering and punishing 

violators of the law.2 

The sanctions in the new u.s. law apply to all of the na

tion's more than four and one-half million business, house

hold, and nonprofit employers.3 According to news reports, 

authorities plan to employ between 1,500 and 3,000 agents 

to enforce sanctions.4 The number of agents seems tiny 

compared with the number of employers, but the compar

ison exaggerates the magnitude of the task. 
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James E. Pearce 

Vice President and 
Director of Research 
Federal Home Loan Bank of Atlanta 

The research reported in this article finds that about 
three-fourths of all illegals are employed in industries ac
counting for only one and one-half million establishments. 
Within this group of industries, manufacturing firms employ 
over one-half the illegals in less than one-tenth of the es
tablishments. Thus, the enforcement effort can be made 
manageable by concentrating on particular types of em

ployers. 
A small budget and the uneven distribution of illegals 

combine to make selective enforcement almost inevitable. 
Obviously, an important part of such a strategy lies in 
choosing the targets for enforcement. Worksites with the 
potential for employing large numbers of illegals would cer
tainly be attractive candidates. A few agents could monitor 
many jobs performable by illegals if they focused most of 
their attention on large employers. Indeed, employer size is 
likely to be incorporated into the strategy when enforce

ment of sanctions begins in June. 
With most laws, however, selective enforcement is actu

ally less effective than it appears to be. The reduction in 
violations where enforcement is strong is at least partially 
offset by a rise in violations where surveillance is less thor
ough. An example is the recent experience with efforts to 



eliminate the cultivation of marijuana. Production has de
clined in West Coast states, where enforcement has been 
concentrated, but it has risen in Southeastern states, where 
authorities have been less vigilant.5 In the case of employer 
sanctions, some illegal aliens initially displaced are likely to 
find new jobs in lightly enforced sectors of the economy. 

The research reported in this article examines the effects 
of sanctions when targets for enforcement are selected ex
clusively on the basis of the number of jobs performable by 
illegals at each worksite. Under this criterion, manufactur
ing contains most of the leading candidates for enforce
ment. Manufacturing establishments tend to be large and 
to rely heavily on low-skilled labor. Conspicuously absent 
from the list of attractive targets are the restaurant and 
construction industries. Although many illegals do work in 
these industries, they are thinly dispersed over a large 
number of establishments. 

The net reduction in employment of illegal aliens will de
pend on the number of illegals working in the heavily en
forced sectors and on "Ieakage"-the percentage of illegals 
initially displaced who find new jobs in the United States. 
With targets based on potential illegals per establishment, 
heavy enforcement would be limited to employers initially 
accounting for 30-50 percent of the jobs held by illegal 
aliens. With this enforcement coverage, the analysis indi
cates that leakage would be about 50 percent. Conse
quently, sanctions would reduce the employment of illegal 
aliens by 15-25 percent. 

Determinants of the enforcement level 

In the introduction, the expectation that enforcement will 
be selective is based on a comparison of the likely number 
of inspectors and the number of employers. On the other 
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hand, one might claim that the insufficiency of inspectors is 
a temporary condition. Over the longer term, the number 
of inspectors might be increased enough to achieve nearly 
complete enforcement. But that line of reasoning overlooks 
the controversy surrounding immigration reform. With so 
many people and interest groups opposing sanctions, 
widespread support for a large enforcement budget will be 
difficult to obtain, even if increases would result in a much 
higher compliance.6 This suggests that the budget for 
enforcement is subject to a ceiling. It also shows that the 
relationship between the amount elected officials are willing 
to spend and the removal of illegals has the shape of the EE 
curve in Figure 1. 

If the budget is indeed effectively subject to a ceiling, the 
long-run level of enforcement will depend on how many of 
the jobs that can be performed by illegals can be monitored 
with the resources available. Although that point cannot 
be determined precisely, the present study provides a rough 
idea about whether and where diminishing returns to addi
tional enforcement become evident. This information 
makes possible an educated guess about where costs are 
likely to approach the appropriation ceiling. 

The relationship between the enforcement budget and 
the reduction in illegal employment made possible by that 
budget is portrayed by the CC curve in Figure 1. The re
lationship is a cost function, and it is drawn to exhibit 
properties that are basic and common to cost functions. 
Eventually a point is reached where increases in output are 
achievable only with very large increases in costs. The key 
questions become whether enforcement costs have this 
property and where the marginal costs begin to rise. 

The subsequent sections of this article address these 
questions . The evidence indicates that successive re
ductions in employment of illegals do require increasingly 
higher expenditures. As the amount of enforcement is in
creased, the number of establishments to be monitored 
soon begins to rise faster than removals of illegals. The 
enforcement appropriation probably will be exhausted be
fore half of the jobs performable by illegals can be moni
tored for compliance. 

Enforcement strategy and the distribution of iIIegals 

The activity that consumes the most resources in enforce
ment is monitoring. In the case of immigration law, 
worksites where jobs can be done by illegals must be in
spected. The cost of monitoring increases with the 
dispersion of these jobs. If all such jobs are concentrated in 
large establishments in a limited number of cities, monitor
ing costs will be low and increase at a constant rate. But if 
only some illegals are concentrated in this way, costs will 

Federal Reserve Bank of Dallas 



Table 1 
MAJOR EMPLOYERS OF ILLEGAL ALIENS 
IN THE UNITED STATES 

Industry 

Crop farming .. 
Agricultural services . 
Horticulture 
Construction . . . . .. " 
Meat products ............ .. . 
Canned fruits and 

vegetables 
Grain and bakery products . 
Beverages and miscellaneous 

food products 
Textiles .. 
Apparel .. 
Paper and allied products 
Chemical and allied products 
Rubber and plastics ........ . 

Percentage of 
all illegal 

alien 
employees 

6.46 
0.87 
0.93 
6.46 
1.40 

1.79 
2.03 

0.83 
1.66 

leather and footwear ......... . 

10.59 
1.00 
1.26 
1.26 
1.66 
100 
1 86 
1.39 
2.53 

lumber and wood products 
Furniture and fixtures 
Primary metals 
Fabricated metals 
Electronic computing 

equipment .. 
Electrical machinery .. 
Transportation equipment . 
Miscellaneous manufacturing 
Wholesale grocers . . . . .. .. 
Department stores ....... . 
Retail grocers 
Eating and drinking places .. 
Real estate and services 

to dwellings ... . 
Auto repair ....... . 
Private households 
Hotels and motels 
Cleaners 
Hospitals . 
Educational institutions 

Total 

0.73 
3.06 
2.40 
2.26 
1 33 
0.80 
1.40 
7.39 

1 20 
1.00 
1.80 
193 
0.93 
1.53 
2.26 

7851 

Percentage of 
total employees 
with less than 12 

years of schooling 

48.90 
39.14 
38.54 
34.74 
39.42 

51.71 
33.14 

27.80 
50.32 
48.22 
29.36 
2037 
32.40 
52.15 
45.08 
41 .20 
3052 
34.61 

12.08 
23.39 
25.84 
37.22 
31 .18 
23 .84 
34.46 
44.26 

22.66 
41 .11 
57.74 
36.45 
43.57 
1544 
10.41 

30.03 

SOURCE OF PRIMARY DATA: Public·Use Sample from the 1980 
Census of Population 
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rise at an increasing rate. Thus, in a general way, the shape 
of the cost function facing the authorities can be inferred 
by examining the geographic and industrial distribution of 
illegals. In addition, data on the sizes of establishments in 
industries employing large numbers of illegals will be useful. 

Determining the exact industrial distribution of illegals is, 
of course, not possible. Data on illegal aliens are not of the 
same quality as data on the rest of the U.S. population. The 
1980 Census of Population has become a widely used 
source, and it will be employed here. Analysts at the Cen
sus Bureau have combined the Census data with other 
sources to produce estimates of the number and geographic 
distribution of illegal aliens. They estimate the number of 
illegal aliens to be between 3 million and 5.5 million.7 

Some information on the origins and residences of illegal 
aliens is displayed in Charts 1 and 2. These charts are de
rived from the Census Bureau's calculations. They indicate 
that most illegals are Hispanic and that they are heavily 
concentrated in a few areas of the United States. About 
three-quarters have migrated from Mexico or elsewhere in 
latin America. Of the illegals, 60 percent live in California 
or Texas, and another 16 percent live in New York City and 
Chicago. los Angeles County has almost one-third of the 
illegal aliens, so that the nation's three largest metropolitan 
areas contain about half of the illegals. 

To assess the distribution of illegals across industries, we 
did our own analysis of the Public-Use Sample from the 1980 
Census. Because the Census data do not identify any indi
vidual's legal status, one must approach the analysis of ille
gal populations indirectly. The Census questionnaire 
contained questions on each individual's country of birth 
and ability to speak English. Individuals born outside of the 
United States who lack a working knowledge of English 
constitute a good proxy group for illegal immigrants. Be
cause members of the proxy group and actual illegals have 
similar skills and handicaps, the industrial distribution of the 
proxy group is probably representative of the distribution 
for illegals.8 

The industries that employ most of this proxy group's 
members are listed in Table 1. These workers are highly 
concentrated. Four industries-agriculture, apparel 
manufacturing, construction, and the restaurant 
industry-employ 30 percent of them. The extent to which 
these industries rely on low-skilled labor is indicated by the 
percentages of their workers who have not completed high 
school. For many of the industries, the percentage of low
skilled workers is high, but in a few cases, the percentage is 
below the average for the rest of the economy (which is 
about 20 percent). 
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Chart 1 

Origin of Undocumented Aliens 
Counted in the 1980 Census 

MEXICO 
(55 PERCENT) 

OTHER LATIN 
AMERICA 
(22 PERCENT) 

ASIA 
(10 PERCENT) 

SOURCE OF PRIMARY DATA: Jeffrey S Passel and Karen A Woodrow, 

Chart 2 

"Geographic Distribution of Undocumented 
Immigrants Estimates of Undocumented Aliens 
Counted in the 1980 Census by State," International 
Migration Review 18 (Fall 1984)' 642-71 

Illegal Aliens Residing in the United States 

CALIFORNIA 
(49.8 PERCENT) 

FLORIDA 
(3.9 PERCENT) 

N.J., VA., MD., 
ARIZ., WASH. 
(7.3 PERCENT) 

ALL OTHERS 
(11.9 PERCENT) 

SOURCE OF PRIMARY DATA: Jeffrey S Passel and Karen A Woodrow, 
"Geographic Distribution of Undocumented 
Immigrants: Estimates of Undocumented Aliens 
Counted in the 1980 Census by State," International 
Migration Review 18 (Fall 1984): 642-71 
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Table 2 
SIZES OF NONAGRICULTURAL EMPLOYERS OF IllEGAL ALIENS 

Industry 

Manufacturing 
Meat products . 
Canned fruits 

and vegetables 
Grain and bakery 

products . 
Beverages and 

miscellaneous food 
products 

Textiles .......... . 
Apparel 
Paper and allied 

products 
Chemical and allied 

products 
Rubber and plastics 
Leather and footwear 
Lumber and wood 

products 
Furniture and 

fixtures 
Primary metals .......... . 
Fabricated metals 
Electronic computing 

equipment 
Electrical machinery . 
Transportation 

equipment ........... . 
Miscellaneous 

manufacturing ........ . 

Nonmanufacturing ........ . 
Construction 
Wholesale grocers 
Department stores 
Retail grocers . 
Eating and drinking 

places 
Real estate and services 

to dwelling 
Auto repair ........ . 
Private households 
Hotels and motels .. . .... . 
Cleaners 
Hospitals 
Educational 

institutions . 

Employees per 
establishment 

61.42 
87.69 

104.92 

65.16 

53.24 
108.21 

48.75 

9491 

73 .32 
50.69 
73.05 

17.48 

43 .59 
120.96 

41 .05 

194.31 
116.36 

169.00 

24.11 

20.73 
9.36 

17.49 
151.83 

15.81 

14.59 

1693 
4.12 
1.52 

30.72 
8.07 

514.21 

183.18 

Illegal aliens 
per hundred 
employees' 

12 .80 
19.43 

35.95 

21 .23 

6.91 
10.20 
39.16 

7.25 

6.38 
8.16 

36.64 

7.62 

18.81 
7.18 
7.63 

9.53 
7.04 

6 .61 

26.02 

4.58 
6.64 
8.69 
2.32 
3.03 

6.97 

9.76 
12.05 
52.19 

7.89 
11.56 

1 .60 

1.41 

Illegal 
aliens per 

establishment' 

7.86 
17.04 

37.72 

13.84 

3.68 
11.04 
19.09 

6 .88 

4.67 
4.14 

26.77 

1.33 

8.20 
8.69 
3.13 

18.52 
8.19 

11 .16 

6.27 

0 .95 
0.62 
1 52 
3.52 
0.48 

1.02 

1 .65 
0 .50 
0.79 
2.42 
0 .93 
8.22 

2.58 

Percentage of 
illegal aliens in 
nonagricultural 

industries 

42 .61 
1 .54 

1.97 

2.23 

0.92 
1.83 

11.64 

1 .10 

1.39 
1.39 
1 .83 

1.10 

2.05 
1 .53 
2.79 

0 .81 
3.37 

2.64 

2.49 
30.82 

7 .10 
1.46 
0 .88 
1 .54 

8.13 

1.32 
1.10 
1 .98 
2.12 
1 .02 
1 68 

2.49 

1 Computed as the number of illegal alien workers divided by the total number of employees. The estimates 
of illegal workers were obtained by multiplYing an estimate of the size of the illegal nonagricultural 
labor force by the industry's share of all proxy·group members engaged in nonagricultural employment 

2 Column 3 equals column 1 times column 2, divided by 100. 
SOURCES OF PRIMARY DATA: 1982 Censuses of US Industries (for data on total employees and number 

of business establishments) . 
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Public·Use Sample from the 1980 Census of Population (for industry 
distribution of alien proxy·group members) 
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Table 3 
GEOGRAPHIC DIFFERENCES IN 
ILLEGAL ALIENS PER ESTABLISHMENT 

Illegal aliens per establishment' 

Texas, New York, 
Industry California Illinois. Florida Other 45 states 

Manufacturing 22 .20 12.45 305 
Nonmanufacturing 2.90 1 64 036 

1 The number of illegal aliens employed in a given industry and region is com
puted by multiplying an estimate of the size of the illegal nonagricultural 
labor force by the fraction of all nonagricultural proxy-group workers 
employed In that industry and region The industries Included are those listed 
in Table 2 

SOURCES OF PRIMARY DATA 1982 Censuses of U S Industries 
Public-Use Sample from the 1980 

Census of Population 

The distribution of illegals across establishments of differ
ent sizes is shown in Table 2.9 This distribution is determined 
from the industrial distribution of the proxy group and sep
arate data on workers and establishments in the indicated 
industries. The entries in the third column have been scaled 
by an estimate of the number of illegal workers in the United 
States.10 With this scaling, the computations produce ap
proximations to the numbers of iIIegals per establishment. 

The wide range in the number of illegals per establishment 
is apparent in the third column. Consider the three nonag
ricultural industries employing the most illegals. Apparel 
employs almost 20 illegals per establishment, while con
struction and restaurants employ about 1. In general, man
ufacturing industries employ more illegals per establishment 
than do services or construction. The difference, which is 
very large, is attributable to a combination of larger estab
lishments and more aliens per hundred workers in manu
facturing. 

The geographic variation in illegals per establishment is 
shown in Table 3. California, which has one-half of the ille
gal population, has a much larger number of illegals per 
worksite than do other parts of the country. When com
bined, the four states ranking immediately below California 
have half as many illegals and twice as many worksites. 11-
legals are even more widely scattered in the remaining 
states. Indeed, California's service sector has almost as large 
a concentration of aliens as manufacturing does in the 45 
lightly penetrated states. 

The estimated distribution of illegal aliens implies that 
monitoring and inspection efforts should cover hospitals 
and most of the manufacturing industries listed in Table 2. 

6 

large hotels, schools, and department stores also might be 
included. If budgets are low, enforcement will have to stop 
there. With a somewhat larger budget, enforcement could 
be expanded to the larger remaining service-sector em

ployers, particularly in California. Outside of these cases, 

the number of additional worksites that would have to be 

inspected in order to monitor a given number of additional 

jobs becomes very high. Consequently, a very large budget 
would be necessary to cover fully the non manufacturing 

sector listed in the tables. 

One might think that enforcement could be confined to 

the five states singled out in Table 3. But if enforcement is 

too selective geographically, factories will migrate to states 
where enforcement is weak. (This is what happened in the 

marijuana case.) Thus, some geographic dispersion is nec

essary. 

Removal of iIIegals with incomplete enforcement 

Two issues must be addressed in order to estimate how 

many of the illegals displaced by selectively enforced sanc

tions would actually leave the country. The first issue is the 
response of employers in the unenforced sector, in which 

employment of illegals is subject to penalties but in which 

violations are rarely detected. The question is whether em
ployers can be expected to obey the law even if it is not 

enforced. The second issue is the response of the aliens 

themselves. The introduction of sanctions will produce a 

decline in the demand for their labor, and this decline will 

reduce the advantage to i1legals of working in the United 

States as opposed to their returning home. The issue is what 

Federal Reserve Bank of Dallas 



Illegal Alien Worke rs in the Texas Econo my 

Illegal aliens are more Important to the Texas economy 
tnan they are to the national economy. Texas accounts for 
6.8 percent of total U.S. employment. But based on infor
mation from the 1980 Census, the state employs 10.5 per
cent of all Illegais working In the United States. That a 
relatively high percentage of Texas Walkers are illegalll"l it
self makes the Stale a prime target fOI close supervision by 
the Immigration authorities. However, illegal wOlkers are 
mOle widely dl5persed acros:> Individual business establish
ments In Texas than they are in other states. This will make 
enforcement more e)(J)ensive to carry out Within the state. 

Shown in the table ale the 2Q nonagricultural industries 
tnat employ the largest numbers of l11egal aliens in Texas. 
The industrie5 are ranked according to the average number 
of iIIegals that work at an Individual establishment. Fol
lowing the discussion In the text, mdustries with a large 
number of illegals pel establishment are likely to be moni
tored especially closely. The nature of the ranking for in
dustries in Texas is very similar to that nationwide. Apparel 
and food processing are at the top of the list, as they are in 
the national figu res. And more generally, manufacturing 
industries agam make the best targets for inspection. Of 
the 10 industries with at least 5 megals per establishment, 
7 are in manufactunng. 

One Important difference between Texas and the nation, 
however, is that a smaller percentage Or the illegals Il'I Texas 
are employed in manufacturing industries. Manufacturing 
employs 48.0 percent of the illegal workforce nationwide, 
but only 31.4 percent of the illegal workers in Texas. This 
is largely a reflection of the more important role that con
struction plays as an employer of illegal aliens in Texas. 
Manufacturing, however, is the industry group with the 
highest concentration of illegal workers at the individual 
worksite. Outside of manufacturing. illegals are widely 
scattered across establishments. This means that the 
monitonng of potential employers of illegal aliens will be 
relatively expensive in Texas. 1/ enforcement efforts are 
correspondingly less effective in Texas, this Will soften the 
impact that the new Immigration law will have on the 
state's economy. 
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INDUSTRY DISTRIBUTION OF 
IllEGAL ALIEN WORKERS IN TEXAS 

P~.u·nt~lIe 01 
,ll ea~1 ~henS In 

11I"~~ 1 ~h ... lS non~g,,~u!tu.al 

Indun", Pl" t"ldbl .. hml'nl 'nduSI"es 

Canned fruits 
and vegetables 82.74 1 .51 

Apparel 40.32 8 .73 
Meat products 24.10 147 
Primary metals 17.01 145 
Beverages and 

miscellaneous food 9.74 1 42 
Hospitals 9.61 1 .31 
Electrical machinery 8.22 1 .79 
Transport equipment 8.04 1 .22 
Educational 

institutions .'0 2.92 
Hotels and motels 5.16 2.57 
Services to dwellings 4.57 2.41 
Wholesale grocers 450 2.34 
lumber and wood 

products 3.80 1.17 
Fabricated metals 2.91 1 .74 
Construction 2.17 18.88 
Private households 1&0 2.&& 
Eating and drinking 

places 1.59 7.87 
Auto repair 0,81 1 .36 
Retail grocers 0.58 1 .57 
Oil and gas 

extraction 0.27 1 41 

SOURCES OF PRIMARV DATA 1982 Censuses 01 U S IfI(!uSl'oel,. 
Pubhc·U~ S.mple foam the 1!16O 

Cens .... of Pop ... laI,on 

, 



determines how many will remain working in the United 
States. 

Compliance without enforcement? The response of em
ployers can, to some degree, be predicted by examining 
how employers' costs depend on enforcement. In eco
nomic models of illegal activity, individuals weigh the ex
pected gain from taking an illegal action against the 
expected cost. The expected cost includes the expected 
penalty imposed upon detection and the probability of de
tection. This model of behavior has a mixed record for ex
plaining illegal activity, but it does provide a useful 
framework for exploring the factors to be weighed by po
tential employers of illegals.11 

The penalty structure established in the new law is likely 
to encourage compliance among employers who suspect 
they are being monitored.12 It is somewhat lenient on first
time offenders, though. The fines vary with the number of 
illegals employed and the number of previous offenses. First 
offenses carry a fine ranging from $250 to $2,000 per alien 
(except during the first year of enforcement, when first-time 
violators will receive a warning). Fines for second offenses 
are higher, and third offenses carry fines ranging from $3,000 
to $10,000 per alien. Employers convicted of pattern or 
practice violations are subject to criminal penalties. 

This penalty structure will tend to reinforce the effect that 
different monitoring intensities will have on the expected 
cost of employing illegals. Employers with prior convictions 
will be closely monitored and will face large fines for any 
future detected violations. Employers who are not closely 
monitored are unlikely to have had prior convictions and 
will, therefore, be subject to small fines if their violations are 
discovered. In such an environment, sanctions provide a 
strong deterrent to hiring illegals for some employers and a 
weak deterrent for many others. 

Because fines are set on a per-alien basis, sanctions are 
analogous to a tax on the employment of illegals. This 
analogy is particularly useful if the employers know the 
enforcement pattern and have no ethical or moral reserva
tions about disobeying the law. Where the probability of 
detection is high (near 1), the tax rate is the likely amount 
of the fine to be imposed upon detection. Here, the ad
vantage of employing illegals, which is assumed to be a 
lower wage, would be be offset by the penalties of being 
caught. Sectors with somewhat higher costs of monitoring 
compliance would have somewhat lower probabilities of 
detection. In these sectors, the tax rate would then be the 
expected amount of the fine times the probability of de
tection. Sanctions would be a less powerful deterrent here. 
In sectors in which high monitoring costs make probabilities 
of detection very low, the tax rate would be negligible, and 
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sanctions would provide little deterrence to the employ
ment of illegals. 

The economic model implies that employers in sectors 
where monitoring costs are high will continue to employ il
legals. This conclusion rests on two assumptions-that em
ployers know the enforcement pattern and that they not be 
overly averse to risk. Behavior with respect to other laws, 
such as income tax codes and speed limits, is consistent 
with the assumption that people are aware of patterns of 
enforcement and that they are willing to take some risks 
where the odds appear to be in their favor. But the issue of 
risk raises a question about what enforcement strategy the 
authorities will adopt. 

An emerging line of research indicates that uncertainty 
about the probability of detection, even if low, serves as a 
deterrent. 13 Consequently, one strategy the authorities 
could adopt would be unpredictability. Experience, as well 
as the plans of the Immigration and Naturalization Service 
as reported in testimony before Congress, suggests that the 
INS will not behave unpredictably.14 Law enforcement 
agencies, from the Internal Revenue Service to the local 
police, display a strong tendency toward predictable em
phasis on specific targets.15 

This research on how unpredictable enforcement patterns 
affect compliance has an important implication for compli
ance with the immigration law, however. Because knowl
edge about the enforcement strategy is likely to be scant 
when the new law first goes into effect, compliance is likely 
to be high initially. Recent media coverage, revealing that 
employers were dismissing illegals soon after the law was 
passed, supports this conclusion.16 Once information about 
detection probabilities becomes widely available, however, 
compliance is likely to fall into a pattern. The research re
ported here thus applies better to an equilibrium achieved 
after the law has been in effect for a year or two. 

labor market adjustment. The effect of selectively en
forced sanctions on employment of illegals can be explored 
through a standard supply-demand analysis of the market 
for illegal labor. How the policy is likely to affect the wages 
of illegal workers and the location of their employment is 
shown in Figure 2. The domestic economy has two sectors. 
Sector A consists of industries subject to inspection by the 
authorities and for which sanctions effectively operate as a 
tax on illegal labor. Sector B comprises all other industries, 
with enforcement in these industries considered negligible. 
The supply of illegal workers and the demand for these 
workers from industries in Sector B are shown in the left 
panel in Figure 2. These relationships are used to derive the 
excess supply schedule shown in the right panel. The mar
ket for illegal immigrant labor is in equilibrium when the 
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Figure 2 
Effect of Employer Sanctions on the Market 
for Illegal Immigrant Labor 
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excess supply from Sector B equals the demand from in
dustries in Sector A. 

Sanctions reduce the demand for illegal labor in Sector 
A. This drives down the net immigrant wage from w to w'. 
Given the expected penalty, the cost of illegal labor is still 
higher for industries in Sector A. As a result, fA - 1/ workers 
are displaced, and I - I' of these withdraw from the national 
market. The remaining Is' - Is find employment in Sector B. 

The single-market model outlined above can be used to 
uncover the economic parameters that bear crUCially on the 
way the displaced workers are allocated between countries. 
A simple equation expresses the number of illegal workers 
leaving the national labor market as a fraction of the total 
number of workers displaced from the enforced sector: 

The value of dl/dlA is seen to depend upon three parameters: 
the elasticity of supply of illegal labor (1/), the share of illegal 
workers employed in the unenforced sector (As), and the 
elasticity of demand for illegal labor (8) . 

The direction of influence each parameter has on the so
lution is straightforward: The more responsive the supply 
of immigrant labor to a decline in wages, the greater the 
share of the displaced workers who withdraw from the U.S. 
labor market. On the other hand, if a large fraction of illegal 
workers are employed in the unenforced sector and the ca
pacity of that sector to absorb additional workers is high (as 
measured by a large elasticity of demand), then more of the 
workers who leave the enforced sector will find jobs in the 
unenforced sector. 
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Quantifying the effects of sanctions 

Simulation runs performed with a small model of the U.S 
economy are discussed in this section. In having the simu
lations portray the effects of sanctions under varying levels 
of enforcement, three alternative enforcement schemes are 
analyzed. Industries are ranked according to the number 
of illegal aliens per establishment. Enforcement is assumed 
to start with the industry having the highest value and, in 
stages, to displace all illegals from industries having eight or 
more illegals per establishment (low enforcement coverage), 
then from two or more (medium coverage), and finally from 
all the industries listed in Table 2 (high coverage). The first 
enforcement level covers hospitals and nearly all manu
facturing-industries that employ about one-third of the 
nonagricultural illegals. The second level extends coverage 
to about half of these illegals. The third level covers almost 

three-fourths of the illegals. 
Assumptions. Several simplifying assumptions were nec

essary to make the computations feasible. 1
? The economy 

is divided into two sectors-one in which compliance with 
sanctions is complete and another with sanctions ignored.18 

Production in each sector is a function of four factors: illegal 
immigrants, legal low-skilled labor, high-skilled labor (all 
presumed to be legaD, and capital. All markets are com
petitive, and production is governed by constant returns to 
scale. Assumptions about the various elasticities of substi
tution, demand, and supply are taken from the available 

empirical literature. For two key parameters, the simu

lations have been conducted over a range of values. 
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Table 4 
EFFECT OF SANCTIONS ON 
EMPLOYMENT OF ILLEGAL ALIENS 

Measure 

Number of establishments 
in enforced sector 
(in thousands) ... 

Percentage of illegal aliens 
initially employed in enforced 
sector 

Fraction of initially displaced 
illegal aliens leaving the 
United States 

Using favorable elasticities 
(11=1.0. €=1.0) 

Using intermediate elasticities 
(11=1 .0. €=1 .5) 

Using unfavorable elasticities 
(11= .5. €=1 .5) 

Percentage reduction in 
employment of 
illegal aliens 

Using favorable elasticities 
(11=1 .0. F1 .0) 

Using intermediate elasticities 
(11=1.0, €=1.5) 

Using unfavorable elasticities 
(11= .5, €=1 .5) 

One of these parameters is the elastiCity of immigrant 
supply (1'/ in the equation). Recall from Figure 2 that down
ward pressure on the wage of illegals is what motivates ille
gals to return to their native country. The supply elasticity 
reflects the magnitude of this response. The simulation runs 
used elasticities of 0.5 and 1.0. With these values, each 
1.0-percent reduction in the illegal wage reduces the illegal 
workforce by 0.5 and 1.0 percent. 

The choice of this range is based on the results reported 
in the empirical literature, which indicate that the elasticity 
falls between 0.5 and 2.0.19 The values adopted are in the 
lower portion of the range for two reasons. First, the simu
lations here attempt to capture the effect of large changes 
in wages, whereas the estimates reported in the literature 
are point estimates of responses to small changes. They will 
therefore tend to overstate the response to large wage re
ductions. Secondly, the simulations do not directly incor
porate the effect that immigration reform might have on the 
labor market in Mexico. Using low values indirectly cap-

10 

Enforcement level 

Low Medium High 

99 275 1.516 

33 49 73 

61 65 .79 

.48 .55 .71 

.33 .39 .56 

20 32 58 

16 27 52 

11 19 41 

tures the possibility that wages of illegals will decline in their 
home country as well as in the United States. 

Another parameter of importance is the sensitivity of the 
demand for illegals to their wage ( t: in the equation). This 
elasticity measures the unenforced sector's ability to absorb 
displaced illegals. The simulations assume values of 1.5 and 
1.0. The literature suggests that the demand elasticity for 
low-wage labor in general is about 1/° a value that should 
be considered a lower bound for illegals. Normally, demand 
is more elastic for an individual member of a family of goods 
than for the entire family. For example, demand for a spe
cific brand of soft drink is more sensitive to a change in its 
price (when prices of other brands are held constant) than 
is demand for all soft drinks as a group. Thus, estimating the 
effect with a higher elasticity of 1.5 is useful. 

Results. The simulation results are shown in Table 4. The 
figures in the first two rows reflect how coverage varies 
across the three enforcement regimes. The top row con
tains the number of establishments in the industries in-
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c1uded in the enforced sector. The entries in the second 
row are the percentages of illegal aliens that are employed 
in the enforced industries before sanctions are applied. 
Under the assumptions of the simulation model, these are 
also the percentages of illegals initially displaced by the in
troduction of sanctions. The third through the fifth rows 
show the extent to which iIIegals initially displaced actually 
leave the country. Leakage-the fraction of those displaced 
who become employed in the unenforced sector-can be 
computed by subtracting these values from 1. Each row 
shows the values under different supply and demand 
elasticities. The bottom three rows show the reduction in 
the employment of illegals after allowing for leakage. 

Results with different elasticities are shown to illustrate the 
range of likely effects. The elasticities used for the third and 
sixth rows, labeled "favorable," show the maximum likely 
effectiveness of sanctions for each level of coverage. The 
fifth and eighth rows, computed under "unfavorable" 
elasticities, reflect the minimal likely effectiveness. 

What the simulations reveal about differences in the 
enforcement level can be seen by looking across the rows. 
Higher enforcement levels naturally lead to larger re
ductions in employment of illegals. With intermediate sup
ply and demand elasticities, employment of iIIegals will fall 
by 16 percent when enforcement is low and 52 percent 
when enforcement is high. The obvious contributor to this 
relationship is the larger number of illegals initially displaced 
when enforcement coverage expands; initial displacement 
in the simulations rises from 33 percent to 73 percent. Also 
contributing, however, is an increase in the fraction of those 
displaced who actually leave the country. With intermedi
ate elasticities, the fraction rises from about one-half to 
about seven-tenths. This pattern reflects the smaller unen
forced sector and the greater downward pressure on wages 
of illegals when enforcement coverage is higher. 

The importance of the supply and demand elasticities can 
be seen by comparing the appropriate rows. With medium 
coverage, the reduction in employment of illegals will be 32 
percent if the elasticities are favorable and 19 percent if they 
are unfavorable. This difference is entirely attributable to 
greater leakage when demand for immigrant labor is more 
elastic and immigrant supply is less elastic. With medium 
enforcement and favorable elasticities, only 35 percent (100 
x [1 - 0.65]) of the initially displaced illegals find jobs in the 
unenforced sector. This leakage is over 60 percent (100 x [1 
- 0.39]) when the elasticities are unfavorable. 

The simulations allow the effects of sanctions to vary over 
a wide range. This range can be narrowed somewhat by 
examining the costs of enforcement. Throughout the range 
of enforcement considered in Table 4, marginal costs rise 
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with reductions in employment of illegals. Expanding from 
low to medium coverage increases the number of illegals 
removed by 60-75 percent, but the number of establish
ments monitored rises by 175 percent. Expanding to high 
coverage about doubles the removal of illegals, but it in
creases the number of establishments to be monitored by 
450 percent. Reaching the high level thus requires that 
Congress be willing to add a large amount to the enforce
ment budget for a relatively small gain in compliance. Con
sequently, enforcement at the high level is unlikely. 

If one is willing to accept that enforcement will be some
where in the low to medium range, then sanctions can be 
expected to reduce the employment of illegals by one-tenth 
to one-third. The range of possible effects can be further 
narrowed by adopting the intermediate assumptions about 
supply and demand elasticities. Then the simulations pre
dict that employment of illegals would drop by one-sixth to 
one-fourth. 

Conclusions 

The analysis presented here produces some straightforward 
conclusions: 

• That enforcement of sanctions will be selective and 
that worksites with numerous jobs that can be filled by 
illegals are the most attractive targets; 

• That effective enforcement will be limited to 30-50 
percent of the jobs performable by illegals and that the 
vast majority of these jobs will be in manufacturing, 
particularly in California; and 

• That about 50 percent of the illegals displaced by 
enforcement of sanctions will find employment in in
dustries where enforcement is negligible. 

Thus, a forecast that sanctions will reduce the employment 
of illegals by 15-25 percent is consistent with this analysis. 
This prediction applies to the environment expected to de
velop after sanctions have been enforced for a year or so. 
In the initial period of enforcement, sanctions may be more 
effective because ignorance about the pattern of enforce
ment will make employers more cautious about hiring ille
gals. 

Whether an effect of this magnitude is deemed to be sat
isfactory will depend on the beholder. Up to now, the de
bate has been confined largely to whether sanctions are 
"good" or "bad." Enforcement has tended to be discussed 
as an all-or-nothing question. In this light, a 20-percent re
duction in the employment of illegals might not seem very 
impressive. But such a reduction could represent one 
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million people, a number that is difficult to dismiss as in
consequential. 
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Estimating the Inflationary 
Consequences of Discretionary 
Central Bank Behavior 

Kenneth J. Robinson 

Economist 
Federal Reserve Bank of Dallas 

Traditional examinations of central bank behavior assume 
the Federal Reserve conducts monetary policy in an attempt 
to achieve various macroeconomic goals, such as full em
ployment and price stability. It has been hypothesized, 
however, that the central bank's objectives include not only 
macroeconomic goals and constraints but political goals 
and constraints as welL1 Viewed in this manner, policy 
outcomes are the result of a series of trade-offs emanating 
from an attempt to balance the perceived benefits and costs 
(both economic and political) accruing to the Fed. 

Unlike previously estimated models of central bank be
havior, the following analysis utilizes this benefits-costs ap
proach. A Federal Reserve reaction function is derived in 
an attempt to explain why a central bank might allow or 
even pursue an inflationary monetary policy. That is, a cer
tain mode of behavior on the part of the central bank is 
hypothesized to exist. The Fed is assumed to conduct policy 
based on the goals implied by the model of central bank 
behavior developed and the constraints under which the 
policymaker is assumed to operate. The model is built on 
the assumption that the central bank values implicit rev
enue from both money creation and the reduction in real 
federal debt outstanding. In addition, the policymaker faces 
certain constraints, particularly deviations of unemploy-
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ment from its "natural" rate and the costs associated with 

following an inflationary monetary policy. 

The empirical results indicate that seigniorage is a signif

icant factor in explaining observed inflation rates. More

over, the effect of this source of revenue on inflation varies 

with fiscal policy considerations. These findings lead to a 

certain amount of skepticism regarding central bank auton

omy. Unemployment deviations are also significant factors 

behind central bank behavior but are not affected by 

election-year considerations. Thus, the evidence regarding 

central bank independence appears mixed. 

Considerations of the policymaker 

In its conduct of monetary policy, the central bank consid

ers certain goals or objectives. The objectives assumed in 

this model are achieved through manipulation of inflation 

rates over time. That is, revenue from both money creation 

and depreciating federal debt outstanding is available 

through variations in the inflation rate. The macroeconomic 

constraints under which the Fed operates-namely, unem

ployment deviations and the costs of an inflationary 

policy-are also related to the central bank's policy out

come of inflation. 

17 



Revenue. A central bank that can create money has at its 
disposal a relatively easy means of obtaining revenue. For 
every dollar the central bank prints, it creates that many 
extra dollars for use by government to finance its spending. 
Given that the inflation rate is positively related to growth 
in the money supply, inflation amounts to a tax (implicit) on 
holdings of money. Revenue, in real terms, from the in
flation tax is composed of two parts: the base of the tax, 
which is the level of real cash balances held by the public, 
and the rate of the tax, which is the rate of depreciation in 
the real value of money. If growth in the money supply is 
constant, the rate of inflation that yields maximum revenue 
occurs when the elasticity of demand for real cash balances 
equals - 1. When allowing for economic growth, there are 
two sources of revenue available to government: the pro
ceeds of the tax on existing cash balances and further rev
enue from providing additional cash balances demanded 
by the public as income rises. 

Inflation, especially when unanticipated, favors some 
groups over others as it reduces the repayment burden of 
debtors and may encourage various types of investments. 
Since government is a large debtor, it stands to gain from 
the redistribution that favors debtors at the expense of 
creditors. The process by which this redistribution is ac
complished stems from the fact that government commits 
itself to repay a fixed number of dollars when redeeming its 
securities and paying interest on them. "Unanticipated in
flation reduces the amount of real resources embodied in 
this commitment. Hence, inflation captures, from those 
who purchased bonds, resources which otherwise either 
would not be available for Governmental use or distribution 
or would have to be financed with other taxes.,,2 

Macroeconomic goals. The assumption that the Fed 
conducts monetary policy only with the consideration of 
extracting revenue imputes a rather narrow, bureaucratic 
mode of behavior to the central bank. Ample evidence ex
ists, however, that the Federal Reserve, in its conduct of 
policy, is guided by macroeconomic goal variables. Federal 
Reserve reaction functions are estimated in an attempt to 
capture the effect on monetary policy of departures of cer
tain macroeconomic targets from their "desired" levels. Re
action functions differ in what is assumed to be the policy 
variable (or dependent variable). These functions also differ 
in the definition of the actual targets and of the levels 
deemed optimal by the central bank.3 

Regardless of the policy instrument considered, though, 
evidence is presented indicating a strong, consistent re
sponse by the monetary authorities to departures of unem
ployment from the target rate. Departures of other goal 
variables from their targets-such as inflation, balance of 
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payments surplus, and real gross national product (GNP)
exhibited a less systematic response by the Fed in the mod
els estimated. Therefore, unemployment deviations are as
sumed to be the macroeconomic goal representing the 
Federal Reserve's concern about economic performance. 

Consequences of inflation. Evidence from more tradi
tional views of central bank policymaking also indicates a 
concern on the part of the Fed about the ramifications of 
sustained inflation. An inflationary monetary policy im
poses costs upon the economy that the Fed considers in its 
conduct of policy. For instance, unanticipated inflation 
hinders effective economic planning. Inflation, even when 
antiCipated, also inflicts welfare costs on the economy re
sulting from reductions in the amount of real money bal
ances demanded. This decline in the use of money leads to 
costs in the form of loss of convenience, increasingly awk
ward barter arrangements, and so on. 

Fischer and Modigliani provide a descriptive analysis of 
the costs of anticipated and unanticipated inflation.4 In ad
dition, Fischer derives estimates of the effects of inflation on 
returns to capital and savings that amount to as much as 2 
to 3 percent of GNP. Fischer concludes, "While the evi
dence and numbers cited ... are far from definitive, they 
support the notion that the welfare costs of high inflation, 
even if the inflation is expected, are large in the current 
United States economy."s 

Given the assumed objectives, it is possible to formulate 
a model of Federal Reserve policymaking. Such a formu
lation facilitates empirical testing of whether these consid
erations provide any inSights into explaining observed 
inflation rates. 

A model of central bank behavior 

In developing the model, it is hypothesized that the Fed 
considers both the benefits it derives and the costs incurred 
when conducting monetary policy. The central bank con
trols its instruments to achieve its policy target (ostensibly, 
money growth) in an attempt to attain the goal of maximiz
ing its objective function. The objective function contains 
as arguments: seigniorage, redistribution effects (here, those 
associated with redUCing the value of government debt), 
deviations of unemployment from a preferred rate or goal, 
and regard for the costs associated with inflation . 

The Fed values, or derives certain benefits from, 
seigniorage, as it reduces the need for government to resort 
to more conventional, overt methods of taxation in the fi
nancing of public expenditures. Further, the Fed values 
certain redistribution effects associated with inflation, par
ticularly with regard to debtors versus creditors. As the 
Federal Government is a large issuer of debt, the reasoning 
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is analogous to that of the first assumption. Underlying 
these two assumptions is an element of doubt regarding the 
complete independence of the central bank. That is, the 
Fed may be motivated at times to use inflation to extract 
revenue if it perceives such action to be of value to either 
the executive or the legislative branch of government.6 

It is also argued that Federal Reserve policymakers con
sider the costs associated with their actions. With this in 
mind, it is hypothesized that the Fed is constrained by a 
performance trade-off, especially in the case of unemploy
ment. In addition, costs associated with an inflationary 
monetary policy represent a further constraint on Federal 
Reserve behavior. Thus, the central bank is allowed to pos
sess different interests (or some independence) from elected 
officials, particularly with regard to the consequences of its 
policymaking. 

Given these assumptions, a formal model of central bank 
behavior is developed fully in Appendix A to determine the 
extent to which observed inflation rates are the result of an 
attempt to balance the hypothesized benefits and costs that 
monetary policymakers face. The significance of these fac
tors in explaining inflation provides insights into the degree 
of autonomy enjoyed by the central bank. That is, a truly 
autonomous central bank, attempting to achieve traditional 
macroeconomic goals, such as full employment and price 
stability, would resist any pressures placed on it to provide 
government with revenue. The reaction function is then 
modified to allow for detection of possible outside influ
ences affecting monetary policy-namely, fiscal policy ef
fects and election-year considerations. Such a specification 
provides further evidence regarding the degree of central 
bank independence. 

Benefits. Seigniorage is defined formally as the extra dol
lars created by the central bank in any time period. In real 
terms, then, seigniorage is the change in the money supply 
divided by the current price level. The public's demand for 
real money balances plays an important role in the amount 
of revenue that can be collected. The more inflation people 
expect, the less money they are willing to hold. In effect, the 
public's holdings of money are inversely related to expected 
inflation. If the Fed prints too much money, people come 
to expect more inflation. Consequently, revenue could ac
tually decline if the public rapidly reduces its demand for 
real money balances. 

Under a fractional-reserve banking system, the central 
bank receives as seigniorage only a portion of the actual 
money supply. The Fed supplies the monetary base, and the 
actual money supply is some multiple of the base. There
fore, the amount of seigniorage the central bank collects is 
related to the money supply multiplier. If the multiplier ex-
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ceeds unity, the Fed shares a portion of the revenue with 
the banking system. If the multiplier is reduced, the portion 
of inflationary finance accruing to the central bank is in
creased.7 

The national accounts in the federal budget treat the 
Federal Reserve System as though it were a private corpo
ration. Therefore, the transfer of revenue from the Fed to 
the U.S. Treasury is classified as a tax on corporate profits.s 

The percentage of total federal taxes on corporate profits 
that these Federal Reserve payments account for is shown 
in Chart 1. Over the 1951-85 period, these transfers have 
made up an increasing proportion of the collected tax on 
corporate profits. As Chart 2 demonstrates, however, Fed
eral Reserve payments to the Treasury have remained a rel
atively small part of total Federal Government receipts. 

Redistribution effects associated with reducing the value 
of nominal federal debt outstanding also generate revenue 
for government. This revenue is obtained by depreciating 
the repayment burden borne by government and is ac
complished by increases in the current price level.9 In a 
manner analogous to that associated with seigniorage, this 
redistribution depends on the public's holdings of federal 
debt. It is reasonable to assume that the demand for gov
ernment debt depends on its expected real return, defined 
as the nominal return less the expected inflation rate. 
Therefore, if people expect more inflation, either the nomi
nal return on government debt must increase or the de
mand for this debt will decrease. In either occurrence, 
revenue collected depends ultimately on the amount of 
debt the public is willing to hold. 

According to Bach and Stephenson, households have 
consistently been substantial net creditors, while govern
ment has been the main offsetting debtor. "Thus, since 
World War II inflation has apparently caused a massive 
transfer of wealth from households, as the major net credi
tors, to the federal government, as the major net debtor."'o 

The Fed may be motivated to provide seigniorage and to 
depreciate federal debt because of the gains accruing to 
government. If the Fed is a quasi-independent agency, it 
may derive certain benefits from following such a policy. 
The benefits are assumed to rise one for one with these two 
sources of government revenue. 

Costs. The Federal Reserve is hypothesized to be con
cerned about the consequences of its actions. This concern 
stems from inflation's effect on unemployment and, also, 
any other costs inflation imposes on the economy. 

Unanticipated changes in the inflation rate are assumed 
to result in movements in the unemployment rate in the 
opposite direction." The Fed is assumed to view deviations, 
in either direction, of unemployment from the natural rate 
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Chart 1 

Federal Reserve Payments to Treasury as a Share 
of Corporate Profits Tax Accruals 
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as generating costs. Unemployment rates below the natural 
rate are possible only by continuous, unanticipated in
creases in inflation. This occurrence is considered costly to 
the extent that it results in expectations of accelerating in
flation. Monetary policymakers desire to avoid such ad
verse effects on expectations because it then becomes more 
difficult both to extract revenue and to exploit an inflation
unemployment trade-off in the future. Increases in unem
ployment above the natural rate are also assumed to 
generate costs in the form of obvious factors, such as for
gone output and human suffering. In effect, a simple qua
dratic loss function is used, which implies that these costs 
increase at an increasing rate with departures of unemploy
ment from its preferred level. 

Departures of inflation from zero are also assumed to 
generate costs of the type implied in the section on conse
quences of inflation. Further, these costs are assumed to 
increase at an increasing rate with departures of inflation 
from zero. 

Federal Reserve objective function 

If the Federal Reserve attempts to maximize net benefits as
sociated with monetary policy, then, from the results in 
Appendix A, this leads to the following objective function: 

(1) Nt = P1tRmt + P2tRgt - (P3tf2)(Ut - Ut
n)2 

- (P4tf2)(TIt)2 . 

The Fed chooses its policy target, the money growth rate, 
to achieve its ultimate goal of maximizing the expected 
value of equation 1. Since the Federal Reserve System has 
never bound itself to any monetary rule, it is assumed that 
the Fed is a discretionary policymaker. Discretion implies 
no possibilities for prior constraints or commitments that 
would restrict subsequent choices of money growth rates. 
Further, a discretionary policymaker takes expectations as 
given.12 This is due to the fact that, under discretion, the 
central bank's choice of money growth this period in no 
way constrains its choice of money growth next period. 
That is, current money growth supplies no additional 
information about the objectives or technology of the 
policymaker. 

It is reasonable to assume that expectations of future in
flation are a function of expectations of future money 
growth rates. Thus, expectations of inflation are assumed 
given to the Fed only if the choice of current money growth 
has no implications for expectations of future money 
growth rates (and therefore no implications for expectations 
of future inflation), which is the essence of discretionary 
policymaking. In particular, this concentration on the pres-
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ent does not derive from myopia on the part of the 
policymaker. With given expectations, the policymaker has 
no way at date t to influence future values of the objective 
function. 

Therefore, a discretionary policymaker chooses the 
money growth rate to maximize the current expected value 
of equation 1, given expectations. After substituting for the 
expressions found in Appendix A for Rmt, Rgt, and Uu to solve 
for the inflation rate, the assumption is made that 
E(Ut - Uf) equals (Ut - Uf). This implies that the Fed's fore
cast of the gap between unemployment and its natural rate 
equals the actual gap. Such an assumption suggests perfect 
foresight on the part of the policymaker,13 leading to the 
following reaction function: 

(2) TIt = (P1tfP4t)[(1/mt)(Mt- 1/Pt)] 
+ (P2tfP4t)(Gt- 1/Pt) 

+ Z[(P3t/P4t)(Ut - ut)] . 

Interpreting equation 2 as a reaction function employs the 
pivotal assumption that the Fed is capable of controlling the 
inflation rate. The signs attached to the coefficients of the 
reaction function reflect the assumed preferences of the 
policymaker exhibited in equation 1 and, also, the assump
tion that in the central bank's view, increases in the inflation 
rate raise revenue and reduce deviations of unemployment 
above its target. If unemployment is below its desired level, 
decreases in the inflation rate occur. 

Equation 2 represents the (equilibrium) rate of inflation 
that results when the policy maker maximizes the expected 
value of his objective function, taking as given the forma
tion of expectations. Further, equation 2 represents a ra
tional expectations equilibrium in the sense that the 
inflation rate is sufficiently high, such that the marginal 
benefits of a hypothetical unit of surprise inflation just bal
ance the marginal costs involved. In effect, systematic sur
prises do not occur in equilibrium. The presence of the 
unemployment variable may seem surprising, given that 
equation 2 implies that no systematic surprises in the in
flation rate may occur in equilibrium. Barro and Gordon 
provide an explanation: 

Some people have argued that policymakers do not face 

a "cruel choice" between inflation and unemployment in 

a natural rate environment. This argument is misleading 
in a context where monetary institutions do not allow for 

policy choice to be committed .... [Plolicymakers do 

optimize in each period subject to the appropriate givens, 

which include the formation of expectations. Given these 
expectations, the choice of TIt does influence the unem

ployment rate "right now"-that is, for date t. The social 
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trade-off between unemployment and inflation ... is 
central to the policymaker's decision.14 

Empirical results 

To assess the importance of the variables of the reaction 
function as determinants of observed inflation rates, it is 
necessary to estimate equation 2. In an effort to determine 
whether the hypothesized benefits and costs are significant 
determinants of Federal Reserve behavior, the following 
modification of the reaction function is undertaken to facil
itate empirical estimation and testing: 

(3) ANNUAL = 0:0 + 0:1*SEIGN + 0:2*RLDEBT 

+ 0:3*(UNEMP - NA TUN) + et, 

where 
ANNUAL = annual rate of inflation per quarter 

SEIGN = (1/mt)*(Mt- 1/Pt) 
RLDEBT = (GH/Pt) 
UNEMP =z*Ut 
NATUN = z*Ur 

0:0 = intercept 
0:1 = /31tl/34t 
0:2 = /32tl/34t 
0:3 = /33J /34t 
et = random disturbance. 

Since inflation influences as well as is influenced by SEIGN, 
RLDEBT, and deviations of the unemployment rate that are 
deemed acceptable by the Fed, the technique of instru
mental variables- or two-stage least squares-is employed 
to resolve the Simultaneity present in equation 3. For SEIGN 
and RLDEBT the reverse causation flows through the current 
price level, Pt. A change in Pt alters ANNUAL and will, by 
definition, alter SEIGN and RLDEBT. The Simultaneity asso
ciated with unemployment operates through a usual Phillips 
curve mechanism. Increases in the inflation rate may de
crease unemployment, and vice versa. 

The instruments generated attempt to capture the vari
ables that explain SEIGN, RLDEBT, and (UNEMP - NATUN) 
and are also exogenous with respect to the current inflation 
rate. Since SEIGN is a function of the amount of the me
dium of exchange demanded, lags of personal income ap
pear to represent a scale variable common in money 
demand functions. Lags of interest rates are included to 
capture the opportunity cost of money holdings. Finally, 
lags of the regressor itself are used. Similar considerations 
were employed in the construction of the other instru
mental variables.15 Using these instruments, consistent esti
mates of the parameters of equation 3 are then derived. 
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Table 1 
INITIAL RESULTS OF FEDERAL RESERVE 
REACTION FUNCTION CORRECTED 
FOR SERIAL CORRHA TlON 

Variable CoeffiCient 

Intercept -16.7900* 

SEIGN 30.8576* 

RLDEBT -1.4351 * * 

(UNEMP - NA TUN) .1203* 

* Signiiicant at the l·percent level 
.. Significant at the 5·percent level 
NOn- R' = 7202 

Standard 
error 

4.6890 

4.7602 

.7085 

0452 

Estimates of the extent of the response of unemployment 
to inflation surprises, z, are obtained from results found in 
Barro and Rush.16 Their study examines the effect of unan
ticipated money growth on the unemployment rate based 
on both annual and quarterly data. It is estimated that a 
1-percentage-point increase in unanticipated money 
growth reduces the unemployment rate by a proportion of 
3.5 to 5.8 percent. Assuming that unanticipated money 
growth results in unanticipated inflation, these estimates 
may be employed for the z parameter in equation 3. Finally, 
values for the money supply multiplier are derived by di
viding real money balances by the monetary base. 

Results are reported in Table 1 for z equals 4.5, approxi
mately the midpoint of the Barro-Rush range, using quar
terly data for the 1951-83 period. The estimates are 
obtained after correcting for the presence of serial corre
lation indicated by the Breusch-Godfrey test.17 In order to 
purge the data of autocorrelation, the Cochrane-Orcutt 
process is used to estimate the first-order autocorrelation 
coefficient, along with the Prais-Winsten modification to 
account for the first observation. The estimated value of 
rho, the autocorrelation coefficient, is 0.383. Using this 
value, the data are transformed to obtain weighted least 
squares estimates. 

The results indicate that seigniorage collected by the Fed 
and deviations of unemployment from the Fed's target pos
sess the hypothesized sign and are significant at the 
1-percent level. RLDEBT, however, possesses the wrong sign 
and is significant at the 5-percent level. The reaction func
tion estimated assumes that Fed behavior is stable. It is 
possible, though, that Federal Reserve policy shifts from one 
goal to another, erratically or otherwise. If so, then em-
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ploying a random coefficients specification results in mote 
efficient parameter estimates. When the parameters are 
allowed to enter as random variables, the coefficient on 
RLOEBT is still negative but not significant at the 5-percent 
level. The other coefficients retain their hypothesized, sig
nificant signs. 

Federal Reserve independence 

The degree to which policy actions undertaken by the Fed
eral Reserve System are independent of any political con
siderations has long been a source of debate.18 Results from 
Table 1 provide some evidence regarding the independent 
status of the Federal Reserve. A truly autonomous central 
bank would not respond to pressures that may exist to ex
tract revenue from money holdings. An additional test for 
central bank independence is available from certain impli
cations that follow from the reaction function. If the Fed 
perceives an increased need for revenue, then the rate of 
inflation should rise. This need might be acute in periods 
when alternative sources of revenue give rise to greater 
welfare losses at the margin or when government expendi
tures increase sharply. 

An attempt to capture these influences on Federal Reserve 
behavior is made by modifying the estimation equation (3) 

to include two additional variables: 

(4) 

and 

(5) 

First, the desire to collect seigniorage is assumed to depend 
on (T AX/PJ), personal tax and nontax payments expressed 
as a percentage of personal income. This variable attempts 
to capture the extent of the increasing burden of conven
tional taxation. Increases in this variable are hypothesized 
to result in an increase in seigniorage. In addition, 
(OEF/GNP) is the federal budget deficit as a percentage of 
GNP, accounting for periods when government spending 
increases sharply. In such circumstances, the central bank 
may be more motivated to depreciate outstanding federal 
debt.19 This modification gives insight into fiscal policy 
pressures that might confront monetary policymakers. The 
degree to which the Fed responds to these pressures pro
vides a rough test of the extent of central bank indepen
dence. 2o 

Further, if unemployment exceeds the natural rate, the 
extent of the response of inflation depends on (1(3' the costs 
of unemployment deviations relative to how costly the Fed 
perceives inflation. The rate of inflation should increase if 
the costs of the unemployment gap exceed the cost of ac-
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Table 2 
ESTIMATES OF FEDERAL RESERVE 
REACTION FUNCTION FOR FISCAL POLICY 
AND ELECTION-YEAR EFFECTS 

Intercept . 

SEIGN 

Variable 

RLDEBT . .... . 

(UNEMP - NA TUN) 

(TAX/PI)*SEIGN 

(DEF/GNP)* RLDEBT 

DUM*(UNEMP - NA TUN) 

• Significant at the 1-percent level 
NOTE R' = .6690 

Coefficient 

-16.9046* 

15.9615* 

-.5756 

.2065* 

94.9179* 

-20.2121 * 

-.0670 

Standard 
error 

3.6935 

5.8409 

.4409 

.0447 

18 .1066 

4.5719 

.0687 

tual inflation. Therefore, the response by the central bank 
to the last term in the estimation equation is assumed to 
depend on a dummy variable whose value is 1 if in a presi
dential election year and 0 otherwise. 

(6) 

This variable attempts to capture the possibility that the Fed 
may view increases in unemployment as more costly in a 
presidential election year. If so, additional evidence is pro
vided regarding the degree of central bank independence.21 

Substituting these specifications into the version of the 
reaction function used for estimation purposes gives the 
following: 

(7) ANNUAL = (1(0 + a10*SEIGN + a20*RLDEBT 

+ a30*(UNEMP - NA TUN) 

+ a11( TAX/PI)*SElGN 

+ a22*(DEF/GNP)*RLDEBT 

+ a33*OUM*(UNEMP - NA TUN) + 8t . 

Estimates of equation 7 are found in Table 2. 
The results indicate that the effect of SEIGN on observed 

inflation rates depends strongly on the variable (TAX/PI). 
That is, the higher are personal tax payments as a percent
age of income, the more the Fed attempts to extract implicit 
revenue through seigniorage. The data indicate that the 
Federal Reserve is not influenced by political considerations 
in its reaction to unemployment deviations. Finally, the ef-
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fect on observed rates of inflation from reducing the value 
of nominal federal debt is insignificant, while the interaction 
term associated with this variable indicates a negative effect 
on inflation. It appears as though the Fed tends to "tighten" 
in light of expansionary fiscal policy, possibly to prevent 
unemployment from falling below its natural rate. 

Conclusions 

Recently, models of Federal Reserve policymaking have 
been formulated to attempt to analyze hypothesized trade
offs the central bank faces. The model of central bank 
behavior developed in the analysis here utilizes this frame

work. It is argued that Fed policy is guided by trade-offs that 
manifest themselves in revenue and unemployment. Under 
this assumption, a reaction function is derived to explore 
the degree to which seigniorage, revenue from reducing the 
value of nominal federal debt outstanding, and deviations 
of unemployment from the natural rate prove to be signif
icant variables in explaining observed inflation rates. 
Seigniorage is found to be an important determinant of in
flation, leading one to question, to some extent, the degree 
of independence possessed by the Federal Reserve System. 
Further, the model exhibits a significant effect on inflation 
of deviations of unemployment from the natural rate. 

Next, the reaction function is modified to provide a further 
test for central bank autonomy. The effect of seigniorage 
on inflation depends on the proxy for the increasing burden 
of conventional taxation. Deviations of unemployment, 
however, are not significantly affected by the electoral cy
cle, making it more difficult to draw definitive conclusions 
regarding the independent status (or lack thereof) of the 
Federal Reserve. 

This model of central bank behavior only examines the 
stability of Fed policymaking with regard to fiscal policy ef
fects and presidential elections. A useful extension of the 
model would be to examine its stability as a function of the 
tenure of various chairmen of the Board of Governors of the 
Federal Reserve System. That is, are periods with different 
chairmen meaningful subperiods in which to classify this 
model of monetary policymaking? Also, the extent to which 
the model developed is applicable to other countries can 
be investigated. The role revenue considerations and un
employment play in explaining observed inflation rates pro
vides insights into the independence of foreign central 
banks. 
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Appendix A 

A Model of Central Bank Behavior 

Given the following: 

Mt = nominal money stock in period t 
Ct = nominal stock of net federal debt 
Pt = the general price level 

nt = log(Pt{Pt-1) 
Ilt = log(Mt/Mt_ 1) 

nr+1 = expected inflation from t to t + 1 
Rmt = seigniorage in period t 
Rgt = revenue obtainable from depreciating 

federal debt outstanding 
Yt = level of real income, 

where Ilt is the Fed's target variable; Cv nrH and Yt are 
exogenous variables; Mv Pt, and nt are endogenous vari
ables; and Rmt and Rgt are arguments of the Fed's objective 
function. 

Seigniorage in period t is defined as 

(Al) Rmt = (Mt - Mt-1)JPt 

= MtlPt - (Mt-1/Pt-1)(Pt-1/Pt) . 

It is assumed that the demand for real money balances 
depends inversely on expected inflation and positively on 
real income: 

(A2) 

Then, seigniorage collected by the Fed is equal to 

(A3) Rmt = (l/mt) [exp(aYt - bn~+1) 

Revenue associated with reducing the value of out
standing federal debt is expressed as 

(A4) Rgt = (Ct- 1/Pt- 1) - (Ct- 1/Pt) . 

Assuming that holdings of government debt depend on the 
difference between the nominal rate of interest on such 
debt, iv and also on expectations of inflation: 

(AS) 
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then 

The benefits the Fed derives are assumed to increase 
monotonically with these two sources of revenue: 

(A7) 

where P1t and P2t represent the Fed's benefit parameters. 
Given the following Phillips curve relationship: 

(A8) 

where Ut is the current unemployment rate and Up is the 
"natural" rate of unemployment, inflation surprises result in 
reductions in the unemployment rate. 

It is assumed the natural rate can shift over time because 
of autonomous real shocks, 6, and that these shocks gen
erate a persisting influence on the unemployment rate: 

(A9) Utn = lUr"_1 + (1 - l)U
n + 6t , 

where 0::;; l ::;; 1 and un is the long-run mean of Up.1 
Therefore, 

The costs that the Fed confronts in its conduct of policy 
are assumed to include the following: 

(All) 

The reaction function given by equation 1 in the text is 
differentiated using three conditions: (dnt/dllt) I nr,nr+1) 
= 1, which follows from equation A2; (dnr+1/dllt) = 0; and 
E(6t) = O. Solving for the rate of inflation gives equation 2 
in the text. 

1. See Robert J. Barro and David B. Gordon, "A Positive Theory of 
Monetary Policy in a Natural Rate Model," Journal of Political 
Economy 91 (August 1983): 589-610. 
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Appendix B 

Description of Data Set 

Quarterly data are available for all variables. The time pe
riod chosen for the analysis is 1951-83- the period follow
ing the U.S. Treasury-Federal Reserve accord of 1951-to 
assume a maximum amount of independence of the Fed
eral Reserve System. The criteria used here for "indepen
dence" are described by Woolley: 

At a minimal level, a central bank can be consid
ered to be independent if it can set policy instru
ments without approval from outside authorities, 
and if, for some minimal period of time, the instru
ment settings clearly differ from those preferred by 
the fiscal authority.l 

Data between the post-World War II period and 1951 
exhibit the effects of the Fed's "pegging" operations as di
rected by the Treasury. From 1914 until the middle 1930s, 
the Comptroller of the Currency and the Secretary of the 
Treasury were members of the Board of Governors of the 
Federal Reserve System, rendering this time period ques
tionable in meeting the definition of independence. Finally, 
the remaining years are excluded because of the distortions 
caused by the Great Depression and World War II. 

M, is defined as the narrow money stock, or Ml. This 
constitutes currency plus demand deposits plus other 
checkable deposits (available after 1980). The data for the 
series are not adjusted for seasonal variation as it is this 
amount from which the Fed's revenue accrues. P, is defined 
as the implicit price deflator for GNP (1972 = 100). U, is 
defined as the total unemployment rate-all civilian work
ers as a percentage of the civilian labor force, adjusted for 

seasonal variation. Data on M" P" and U, are found in U.S. 
Department of Commerce, Bureau of Economic Analysis, 
Business Statistics 1979 and Business Statistics: 1982 (supple-

ments to the Survey of Current Business) and also in various 
issues of the Federal Reserve Bulletin. 

The monetary base is defined as total reserves plus cur
rency outside the U.S. Treasury, Federal Reserve Banks, and 
vaults of nonmember banks, not seasonally adjusted. Data 
for the base are found in Board of Governors of the Federal 
Reserve System, Annual Statistical Digest, 1970-1979, and 
Annual Statistical Digest, 1982, plus various issues of the 
Federal Reserve Bulletin. G, is defined as total gross public 
debt of the u.s. Government held by the public, excluding 
that held by U.S. Government agencies and trust funds and 
that held by Federal Reserve Banks. These data are avail
able in various issues of the Federal Reserve Bulletin. Esti
mates of the natural rate of unemployment were obtained 
from Gordon.2 

The following data were used to construct instrumental 
variables: personal income, seasonally adjusted totals at 
annual rates; Federal Government outlays, calendar years; 
the yield on three-month Treasury bills; the index of indus
trial production (1967 = 100), adjusted for seasonal vari
ation; and estimated retail sales, adjusted for seasonal 
variation and trading-day differences, at all types of retail 
stores. Data for these variables are found in the 1979 and 
1982 editions of Business Statistics and various issues of the 
Survey of Current Business. Data for personal tax and non
tax payments, the federal budget deficit, and gross national 
product are found in Business Statistics: 1982 and subse
quent issues of the Survey of Current Business. 

1. John T. Woolley, "Central Banks and Inflation," in The Politics of 
Inflation and Economic Stagnation: Theoretical Approaches and 
International Case Studies, ed leon N. lindberg and Charles S. 
Maier (Washington, D.c.: Brookings Institution, 1985), 320 

2. Robert J. Gordon, Macroeconomics, 3d ed. (Boston: little, Brown 
and Company, 1984), Table B-2. 
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