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We devel op a simple, quantitative model of the U.S. economy

to demonstrate how an* inflation scare” may occur when the

Federal Reserve lacksfull credibility. In particular,we show

that the long-term nominal interest rate may undergo a sud -
den increase if an adverse movement in the inflation rate

triggers a deterioration in the public’s beliefs about the Fed -
eral Reserve's commitment to maintaining low inflation in

the future. We find that simulations from our model capture

some observed patterns of U.S. interest ratesin the 1980s.

After two decades of rising inflation during the 1960s and
1970s, the Federal Reserve under Chairman Paul Volcker
undertook adeliberate disinflationary policy that was suc-
cessful inreducingtheU.S. inflation ratefrom well over 10
percent in 1980 to around 3 percent by 1985. The cost of
this victory, howewver, was an extremely severe recession:
the civilian unemployment rate peaked at about 11 percent
in 1982—the highest level observed in the U.S. economy
since the Great Depression.

It iswidely recognized that an important factor govern-
ing the cost of disinflationary policiesisthe degree of cen-
tral bank credibility.! Credibility is important because it
influencesthe public’ sexpectationsabout futureinflation.?
These expectations, in turn, affect the current state of the
economy becausethey areincorporated into wagesviafor-
ward-looking labor contracts and into the level of long-
term nominal interest rates, which govern borrowing
behavior. When the central bank enjoys a high degree of
credibility, rational agentswill quickly lower their inflation
expectationsin response to an announced policy to reduce
the prevailing rate of inflation. This shift in expectations
helps to lower current inflation, leading to afaster and less
costly disinflation episode. In contrast, when central bank
credibility islow, agents’ expectations respond only grad-
ually asthey become convinced of the central bank’ scom-
mitment to reducing inflation. In such an environment,
nomina wages and long-term interest rates adjust slowly
to the new inflation regime, contributing to amisallocation
of resources and a more costly transition to low inflation.

The above reasoning suggests that low credibility on
the part of the Federal Reserve may help to explain the
severity of the recession induced by the Volcker disinfla-
tion. Indeed, it seems likely that the Federal Reserve's
commitment to reducing inflation was viewed with con-
siderabl e skepticismin 1980. Two previous attemptsto re-
duce inflation begun in April 1974 and August 1978 had

1. See, for example, Sargent (1982, 1983), Taylor (1982), and Fischer
(1986).

2. Thisideaisthe basis for many game theoretic models of credibility
in monetary poligy. See, for example, Barro and Gordon (1983), Backus
and Driffill (1985a,b), Barro (1986), and Cukierman and Meltzer
(1986). For an excellent survey of this literature, see Blackburn and
Christensen (1989).
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proven unsuccessful.® Contributing to this skepticism in
the early stages of the disinflation were large and erratic
fluctuations of monetary aggregates, which were fre-
guently outside their target ranges.* Moreover, U.S. fiscal
policy during the early 1980s was characterized by large
and growing federal budget deficits which, if projected
forward, might have been seento imply the need for future
monetization of the debt to maintain solvency of the gov-
ernment’ s intertemporal budget constraint.®

Inthispaper, wedevelop asimple, quantitative model of
the U.S. economy to demonstrate how imperfect credibil-
ity on the part of the Federal Reserve may give rise to an
episode known as an “inflation scare.” Following Good-
friend (1993), we define an inflation scare as a significant
increase in the long-term nominal interest rate that takes
place in the absence of any aggressive tightening by the
Fed that would serve to push up short-term rates. Hence,
during an inflation scare, the increase in the long rate is
driven primarily by an upward shift in agents expectations
about future inflation. In our model of an inflation scare,
an adverse movement in the inflation rate triggers a dete-
riorationinthe public’ sbeliefsabout the Federal Reserve's
commitment to maintaining low inflation in the future.
This leads to a sudden increase in the long-term nominal
interest rate, even while the short-term rate can actually be
falling. We find that simulations from our model capture
some observed patterns of U.S. interest ratesin the 1980s.

Theframework for our analysisisaversion of theratio-
nal expectations macroeconomic model developed by
Fuhrer and Moore (1995a,b). Thismodel is quite tractable
and has the advantage of being able to reproduce the dy-
namic correlations among U.S. inflation, short-term nom-
inal interest rates, and deviations of real output from trend.
The model consists of an aggregate demand equation, a
nominal wage contracting equation (that embedsaversion
of an expectations-augmented Phillips curve), a Fed reac-
tion function that defines monetary policy, and a term
structure equation. A simpleversion of Okun’slaw relates
the unemployment rate to the deviation of real output from
trend.

3. See Shapiro (1994) for an analysis of the relative success of Federal
Reserve attempts to reduce inflation following seven postwar dates
marking the start of an explicit disinflationary policy, as identified by
Romer and Romer (1989, 1994).

4. For details on monetary policy in the early 1980s, see Friedman
(1984), Blanchard (1984), Hetzel (1986), and Goodfriend (1993, 1997).

5. The crucial importance of the fiscal regime in determining the cred-
ibility of disinflationary policiesisemphasized by Sargent (1982, 1983,
1986). For applications of this idea, see Flood and Garber (1980) and
Ruge-Murcia (1995).

We consider an experiment where the economy is ini-
tially inaregime of high and variableinflation and the Fed
announces a program to reduce both the mean and vari-
ance of theinflation rate. The announced program (which
isimmediately implemented) involves a change to the pa-
rametersof thereaction function. Specifically, theinflation
target islowered and moreweight is placed on minimizing
the variance of inflation versus stabilizing output. We for-
malize the notion of credibility as the public’s subjective
probabilistic belief that the reaction function parameters
have in fact been changed. The true parameters are as-
sumed to be unobservable due to the presence of exoge-
nous stochastic shocks that enter the reaction function.
These policy shocks, together with stochastic disturbances
to other parts of the economy, give rise to a distribution of
observed inflation rates around any given inflation target.

Under full credibility, the economy is assumed to be pop-
ulated by agents who, upon hearing the Fed’ s announce-
ment, assign a probability of one to the event that the
reaction function has changed. These agents continue to as-
sign a probability of one regardless of the time path of in-
flation that is subsequently observed. In contrast, partial
credibility implies that agents update their prior assessment
of thetrue reaction function in a (quas) Bayesian way on the
basis of the Fed' s success or failurein reducing inflation over
time. Our setup is similar to one used by Meyer and Web-
ster (1982) in which agents' expectations are constructed as
a probability weighted average of the expectations that
would prevail under an “old” and “new” policy rule®

The behavior of the long-term nominal interest rate in
the model is governed by the pure expectationshypothesis,
that is, the long-term rate is aweighted average of current
and expected future short-term rates. If the short rate rises
as aresult of tighter monetary policy, the implications for
thelong rate aretheoretically ambiguous. In particular, up-
ward pressure stemming from the increase in the current
short rate may be offset by downward pressurefromthean-
ticipation of lower short rates in the future, due to lower
expected inflation. Thus, by affecting the level of expected
inflation, the degree of Fed credibility can exert a strong
influence on the long-term nominal interest rate.

Using reaction function parameters estimated over the
two sampl e periods 1965:1 to 1979:4 and 1980:1 t0 1996:4
we trace out the economy’ sdynamic transition path for the

6. Other research that applies Bayesian learning to models of monetary
policy includes Taylor (1975), Flood and Garber (1980), Backus and
Driffill (1985a,b), Barro (1986), Lewis(1989), Baxter (1989), Bertocchi
and Spagat (1993), Gagnon (1997), and Andolfatto and Gomme (1997).
For related models with least squares learning, see Friedman (1979),
Fuhrer and Hooker (1993), and Sargent (1998).
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two specifications of credibility described above. The
speed at which agents adjust their inflation expectationsin
response to the change in monetary policy depends cru-
cially onthe Fed' s credibility: expectations adjust quickly
with full credibility and slowly with partia credibility.

Under both specifications of credibility, wefind that the
inflation rate exhibits damped oscillations as the economy
transitions to the new stationary equilibrium. Following
the change in Fed policy, the inflation rate undergoes an
initial drop, but ends up overshooting the new target level.
The inflation rate then starts to increase as it approaches
the new target from below. When the Fed does not have
full credibility, agents interpret this interval of rising in-
flation as evidence that monetary policy has not in fact
changed and therefore will continue to tolerate an envi-
ronment of high and variable inflation. Consequently,
agents' expectationsof futureinflation arerevised upward,
and the long-term nominal interest rate experiences asud-
den increase. In this way, our model generates an endoge-
nous inflation scare.

Numerical simulations of our model produce a 2 per-
centage point jump in the long-term nominal interest rate
that begins about 24 gquarters after the change in Fed pol -
icy. A similar pattern can beobservedintheU.S. dataabout
29 quarters after the start of the Volcker disinflation.’
Specifically, from 1986:4 to 1987:4, theyield on a 10-year
Treasury bond increased sharply, despite only asmall in-
creaseinthe 3-month Treasury bill rate. Over thissame pe-
riod, the inflation rate (based on the GDP deflator) was
rising. This pattern suggests that the increase in the U.S
long rate was driven by an upward shift in the public’s ex-
pectations about futureinflation, thus conforming with our
definition of an inflation scare. Given thisinterpretation of
the data, the 1987 scare episode illustrates the long mem-
ory of the public in recalling the high and variable infla-
tion of the 1970s, and serves as an important reminder of
the fragility of Federal Reserve credibility.

Although Goodfriend (1993) identifies three other in-
flation scare episodes in U.S. data that occurred much
closer to the start of the Volcker disinflation,® we choose

7. Wetake the starting date of the VVolcker disinflation to be October 6,
1979, which coincideswith Fed’ sannouncement of anew operating pro-
cedure for targeting nonborrowed reserves. This starting dateis consis-
tent with the findings of Romer and Romer (1989), who use evidence
from the minutes of Federal Open Market Committee meetingsto iden-
tify October 1979 as a date when the Federal Reserve decided to un-
dertake an explicit disinflationary policy.

8. The approximate dates of these episodes are: (1) December 1979 to

February 1980, (2) December 1980 to October 1981, and (3) May 1983
to June 1984.

to emphasize the 1987 scare for two reasons. First, the
magnitude and timing of the 1987 episode is reasonably
closeto theinflation scare that we are able to generate us-
ing the model, and second, the episode stands out readily
inaplot of quarterly U.S. data. Interestingly, the 1987 scare
occurred shortly after U.S. inflation “bottomed out” and
again started to rise. Thisfeature of the dataresemblesthe
dynamic overshooting behavior of inflation in our model.
The point of the exercise, however, is simply to illustrate
the mechanics by which an inflation scare may occur—not
to identify any one episode as being more significant than
the others.

Theremainder of the paper isorganized asfollows. Sec-
tion | describesthe model and our specification of Federal
Reserve credibility. Section Il presents our parameter esti-
mates and examines their sengitivity to different sample
periods. Section Il presents our simulation results. Sec-
tion 1V concludes.

|. THE MODEL

The model is a version of the one developed by Fuhrer
and Moore (1995a,b). This framework has the advan-
tage of being able to reproduce the pattern of dynamic
correlations exhibited by an unconstrained vector au-
toregression system involving U.S. inflation, short-term
nominal interest rates, and deviations of rea output
from trend. In the model, agents’ expectations are ra-
tional and take into account the nature of the monetary
policy regime, as summarized by the parameters of the
Fed reaction function. However, since the other parts of
the economy are specified as reduced-form equations,
the model is susceptible to Lucas's (1976) econometric
policy critique. Our estimation procedure attempts to
gauge the guantitative importance of the Lucas critique
for our results by examining the stability of the model’s
reduced form parameters across different sample
periods. The equations that describe the model are as
follows:

Aggregate Demand / I-S Curve

1) Ve=aYii+aY +a (r_,—T)+e,

where ¥, isthe so-called “output gap” defined as the devi-
ation of log per-capita real output fromtrend andr,_, is
the lagged value of the ex antelong-term real interest rate.
Theerror term g, ~ N (0,s3,) capturesrandom fluctuations
in aggregate demand. We assume that the steady-state
value of ; is zero, which impliesthat r isthe steady-state
real interest rate.
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Wage Contracting Specification / Short-Run
Phillips Curve

2 Pe=% (P + Epen) + 3 (h+ %o) + €

where p, is the inflation rate defined as the log-difference
of thepricelevel, E; isthe expectation operator conditional
oninformation available at timet, and e, ~ N (0, s%)) isan
error term. Fuhrer and M oore (1995a) show that (2) can be
derived from a two-period model of staggered nominal
wage contracts, where the real value of the contract price
negotiated at timet is a simple average of the real contract
price negotiated at t — 1 and the real contract price that
agents expect to negotiate at t + 1, adjusted for the level of
aggregate demand. The forward-looking nature of wage
contracts creates an environment where current inflation
depends on expected inflation. The error term represents a
stochastic disturbance that affects|abor supply decisions.®
Equation (2) can also be interpreted as a version of an
expectations-augmented Phillips curve.'® Evidence of a
short-term Phillips curvetrade-off can befoundinthe pos-
itive correlation between inflation and the real output gap
in postwar U.S. data, and the corresponding negative cor-
relation between inflation and the unemployment rate.!*
The steady-state version of (2) implies that there is no
long-run trade-off between inflation and real output.

Federal Reserve Reaction Function

) =rea+a, (p—p) +ay+ ey,

wherer, is the short-term nominal interest ratep isthein-
flation target, and e, ~ N (0, s %) is an exogenous stochas-
tic shock that is not directly observed by the public. The
policy rule implies that the Fed strives to smooth short-
term interest rates, but responds to deviations of inflation
from target and to deviations of output from trend. The
strength of the interest rate response to these deviationsis
gowerned by the parametersa, and a,.'? We interpret e, as

9. Wedo not explicitly link the supply shock ey to the real price of oil.
Fuhrer and Moore (19953, footnote 15) report that oil prices are uncor-
related with the residuals of their contracting equation, suggesting that
their omission does not affect the model’ s performance. See Bernanke,
Gertler, and Watson (1997) for an empirical study of the potential links
between oil prices and monetary policy.

10. See Roberts (1997).

11. King and Watson (1994) document the robust negative correlation
between inflation and unemployment at business cycle frequencies.

12. The policy ruleis similar to one proposed by Taylor (1993), which
takestheform: r, = (r + p)+ a, (P, —p) + a,§;, wherer isthe steady-
state real interest rate. The Taylor rule usesr = 0.02,a, =a, = 0.5, and
p = 0.02. See Taylor (1998) and Judd and Rudebusch (1998) for histor-
ical analyses of how policy rules of thisform fit U.S. interest rate data.

capturing random, nonsystematic factors that arise from
the political process or the interaction of policymakers
with different preferences, different target rates of infla-
tion, etc. Alternatively, we could interpret e, as reflecting
operational or institutional features that preclude perfect
control of r.*® The presence of the unobservable shock
term is crucial for our credibility analysis because it pre-
vents agents from being able to quickly learn the true val-
uesof p, a,, and a, from asequence of four observations
onr, p, and ¥;. Equation (3) implies that the steady-state
inflation rate isp.

Real Term Sructure
4 re—=D (B re—r9 =r.—E P

where D is the duration of area consol that is used here
to approximate afinite maturity long-term bond. Equation
(4) isan arbitrage condition that equates the expected real
holding-period return on a long-term bond (interest plus
capital gains) with the expected real yield on a short-term
Treasury security. In steady-state, (4) impliesthe Fisher re-
lationship:r =r + p. By repeatedly iterating (4) forward
and solving the resulting series of equationsfor r ;, we ob-
tain the following expression:

(5) I =r1o Eté_- (%)i(rtﬂ - H+1+i)1

which shows that the ex ante long-term real rate is a
weighted average of current and expected future short-
term real rates!4

Nominal Term Sructure

(6) R-D(ER«s—-R)=r1,
™ R =rsE A (&) i
i=0

where R, isthe nominal yield on the long-term bond. The
above equations are the nominal counterparts of (4) and
(5). In steady-state, equation (6) impliesR=r.

Okun’s Law

(8) w=(1-b)u+byu_,+b,¥+b¥_;+b¥_,+ey

13. Cukierman and Meltzer (1986) develop a model in which the cen-
tral bank intentionally adopts an imprecise monetary control processin
order to obscure its preferences, and thereby exploit a more favorable
output-inflation trade-off.

14. In going from (4) to (5) we have applied the law of iterated mathe-
matical expectations.
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where u; is the unemployment rate, u is the corresponding
steady-state, and e, ~ N (0, s3)) isan error term.»®

Credibility

In modeling the role of credibility during the VVolcker dis-
inflation, we abstract from the Fed' s adoption of anew op-
erating procedurefor targeting nonborrowed reserves from
October 1979to October 1982. Studiesby Cook (1989) and
Goodfriend (1993) indicate that the mgjority of federal
funds rate movements during this period were the result of
deliberate, judgmental policy actions by the Fed, and not
automati c responsesto deviationsof the money stock from
its short-run target.'® Moreover, it has been suggested that
the Fed’ semphasis on monetary aggregates during thispe-
riod was simply a device that allowed it to disclaim re-
sponsibility for pushing up short-term nominal interest
rates to levels that would otherwise have been politically
infeasible. Based on the above reasoning, we interpret the
Fed' s statement on October 6, 1979, as an announcement
of achange in the parameters of the reaction function.”
We consider an experiment where the economy is ini-
tialy inaregime of high and variableinflation and the Fed
announces a program to reduce both the mean and vari-
ance of theinflation rate. The announced program (which
isimmediately implemented) involves a change to the pa-
rameters of the reaction function (3). Specifically, thein-
flation target p islowered, the parameter a,, isincreased,
and the parameter a, is decreased. This congtitutes a
regime shift that is consistent with the empirical evidence
of astatistical break in U.S. inflation occurring around Oc-
tober 1979.18 Theincreasein a,, relativeto a, impliesade-
cision on the part of the Fed to place more emphasis on
minimizing the variance of inflation and less emphasis on
stabilizing output.’® It is important to recognize that we
have simply posited the Fed' sdecision to change monetary
policy, since our model abstracts from any economic ben-

15. Sinceu is independent of p,, it can be interpreted as the “Natural
Rate of Unemployment.”

16. It is straightforward to append a money demand equation that de-
termines how much money the Fed must supply in order to achieve the
value of r, given by (3). This would have no effect on the model’s dy-
namics.

17. Evidence that the public perceived the statement in thisway can be
found in published newspaper reports of the time. See, for example,
“Fed Takes Strong Stepsto Restrain Inflation, ShiftsMonetary Tactic,”
The Wall Sreet Journal, October 8, 1979, p. 1.

18. See, for example, Walsh (1988).

19. See Svensson (1997) and Ball (1997) for analyses of “ efficient” morn+
etary policy rulesthat minimize adiscounted weighted-sum of the vari-
ances of inflation and output.

efits of low and stable inflation. Moreover, we do not at-
tempt to explain how the Fed allowed inflation to become
too high and variable in the first place?°

We define credibility as the public’s subjective proba-
bilistic belief that the announced policy change hasin fact
occurred. Toformalizethisidea, we endow agentswith the
knowledge of two possible reaction functions and the cor-
responding equilibrium distributions of p; that arise under
each. The two reaction functions are defined by the para
meter combinations {pH, af, at} and {pt, ak, al}, where
pt<pH, ak>al, anda} <all. Inastationary equilibrium,
the linearity of the model, together with the assumptions
that ey, &), and &, arei.i.d. norma implies

(9) p.~N @, s),

where the mean of the inflation distribution is the steady-
state and the variance s 3 depends on the variances of the
stochastic shocks.

We assume that the economy isinitially in a stationary
equilibrium with the reaction function parameters
{pH, al}, al} . These parameters give rise to the distribution
P~ N (", s34). Att = t* the Fed adopts the new reaction
function parameters{pt, ak, al} and announcesthisaction
to the public. The unobservable error term e, in (3) pre-
vents the public from being able to verify the Fed's an-
nouncement from a sequence of four observationsof r, p;,
and ;.. Hence, the public’s beliefs regarding the reaction
function parameters are used to form expectations while
the true parameter values are used in (3) to compute the
period-by-period values of r. Learning takes place (as de-
scribed below), and the economy eventually converges to
anew stationary equilibrium with p, ~ N (pt, s3,), where
SjL < SZu. In other words, the change in Fed policy ulti-
mately brings about an inflation distribution with alower
mean and a lower variance.

We consider two specifications of credibility, labeled
“full” and “partial.” Full credibility impliesthat agents as-
sign the probability p, = 1 to the parameter combination {pt,
ak, al} fordlt® t*. Under partial credibility, agents assign
a*“prior” probability to the parameter combination {pt, ak,
aj} at thetime of the Fed’s announcement. Thisprior isa
free parameter that is influenced by the Fed’ s past track
record in maintaining control over inflation. Agents com-
pute a sequence of posterior probabilities{ p} £.. by updat-
ing their prior in a (quasi) Bayesian way on the basis of
observed redlizations of theinflation rate and knowledge of
the two (long-run) distributions of inflation centered atp™
andpt. The degree of Fed credibility isindexed by p.

20. See Sargent (1998) for amodel that seeksto endogenizetheriseand
fall of U.S. inflation.
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We make the simplifying assumption that agents do not
take into account the evolving nature of the inflation distri-
bution during the transition to the new stationary equilib-
rium. Furthermore, we follow Meyer and Webster (1982),
Baxter (1989), and Fuhrer and Hooker (1993), in assuming
that the Fed' s policy action is a once-and-for-all change.
Thus, agents do not consider the possibility of any future
regime shifts when forming their expectations.?

Under partial credibility, the public’s beliefs regarding
the reaction function parameters for t 3 t* evolve accord-
ing to aversion of Bayes' rule:

(10)
=L L L
i} R.Pr(p. £p.4[P.2;.8))
P Pr(p E£p,I0".2,.8)) +(1- P )PP £p,lP" 2,.a))

P

with p. _; given. The posterior probability p, © Pr(pt, ak,
ay [pEp, -1) iscomputed by combining the prior probabil-
ity p_,° Pr (pt, aj, a}) with in-sample information.
Soecifically, the prior is weighted by Pr (p£p,_ 4| pt, ak,
ay), which represents the probability that inflation in pe-
riod t will be lower than inflation observed in periodt — 1,
conditional on the parameter combination {p-, a}, al}.
The relevant probability weightsin (10) are given by

(1) Pr(p. £ p.ulP"a,.8,)=Q, | (Ddz,

12 Pr(p,£p.,IP".afal) =g, h(D)dz

where | (2) andh (2) arethe normal density functionsthat
describe the stationary inflation distributions centered at
pt andp™, respectively.

Three features of the above specification warrant com-
ment. First, theintegralsin (11) and (12) are computed us-
ing the observation of p;_,, not p,. Thisisdoneto preserve
themodel’ slinearity in p,. In particular, since p, is used to
construct the expectation E;p,,, (as described below), the
specification p, = p(p,) would imply that (2) isnonlinear in
the current period inflation rate. Maintaining linearity in p;
is desirable because it greatly simplifies the model solu-
tion procedure.?

Second, (11) and (12) imply that probability inferences
are made using observations of asingle economic variable
(inflation), and that the relevant data sample includes only
the most recent inflation rate, not the whole history of in-

21. See Gagnon (1997) for aunivariate model of inflation that relaxes
both of the foregoing assumptions.

22. Our solution procedure is described in Section 1.

flationrates{p,_}!z}" observed sincethe announcement.?
While our setup maintains tractability, it introduces some
non-rationality into agents' forecaststo the extent that they
ignore the potentially valuable information contained in
the history of joint observationson inflation, interest rates,
and the real output gap.*

Third, equation (10) differs from the standard classifi-
cation formula for computing the conditional probability
that a given observation comes from one of two popula-
tions with known densities.?> In our model, the standard
formulawould take the form

_ Pl (Pr-y)
R-ll (pt—l) + (1' pt—l)h(pt— 1) ’

which saysthat p, dependson therel ativeheights of thetwo
density functions evaluated at p;_;. In contrast, equation
(10) says that p, depends on the relative areas of the two
density functions to the left of p,_;. In quantitative simu-
lations, we find that (10) quickens the pace of learning in
comparisonto (10°) and thusleadsto morearealistic tran-
sition time between steady states. Thisoccurs because (10)
introduces an implicit bias into agents inferences such
that p; is higher than that implied by (107) for any given
value of p,_;. For the parameter values we consider, both
specifications exhibit the desirable property that the cred-
ibility index p, declines monotonically as inflation rises,
for any givenp,_,.%

After computing the posterior probability, agents’ ex-
pectations are formed as a weighted average of the ratio-
nal forecasts that would prevail under each of the two
possible reaction functions:

(13) E(pt+1: nE[[lelr)L’alp_)!a;]
+(1' pt)E[[pt+l|§H!a;|1a;|]:

(109 P

(4 Er.=RE[r.lptapa)]
+(1- pt)E([rHllﬁH ’ag’ayH]’

23. The history of inflation doesinfluencecredibility, howewver, because
it isincorporated into agents' prior beliefs, which are summarized by

pi—1in (10).
24. See Ruge-Murcia (1995) for a model where credibility is inferred
using joint observations on fiscal and monetary variables.

25. See Anderson (1958), Chapter 6.
26. This property will obtain when the ratios

(&8, 12)/ (&, he)az) and (1 o) 00e)

are monotonically decreasing in p.
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(15  ER.,=pE[R.IP".a;.a)]
+(1- p)E[R.IP"a}.a)],

where p; is given by (10). Sincep, is afunction of past in-
flation, the model with rational expectations and partial
credibility will now exhibit some of the backward looking
characteristics of amodel with adaptive expectations.?’

[l. EsTiMATIONAND CALIBRATION

For the purpose of estimating parameters, we adopt abase-
line model specification that incorporates full credibility.
The resulting parameter set is then used for both credibil-
ity specificationsin order to maintain comparability inthe
simulations. The data used in the estimation procedure are
summarized in Table 1.

The model’ s reduced-form parameters are assumed to
be “structural” in the sense that they are invariant to
changes in the monetary policy reaction function (3). We
attempt to gauge the reasonabl eness of this assumption by
examining the sensitivity of the parameter estimatesto dif-
ferent sampl e periods. Following Fuhrer (1996), we do not
estimate the duration parameter but instead calibrate it to
the value D = 28. This coincides with the sample average
duration (in quarters) of a10-year constant maturity Treas-
ury bond. Equations (1) through (4) form a simultaneous
system that we estimate using full-information maximum
likelihood.?® The estimation results are summarized in
Table 2.

Despitesmall differencesin our model specificationand
data, estimatesfrom thefull sample (1965:1to0 1996:4) are
very muchinlinewith those obtained by Fuhrer and Moore
(1995b). With the exception of a, and g, the parameter es-
timatesareall statistically significant. In contrast, the esti-
mates from the first subsample (1965:1 to 1979:4) are
highly imprecise, most likely due to the strong upward
trendsin U.S. inflation and nominal interest rates over this
period. Estimates from the second subsample (1980:1 to

27. A similar effect obtains in the models of Fisher (1986), Ireland
(1995), King (1996), Bomfim and Rudebusch (1997), and Bomfim, et
al. (1997). In these models, credibility is determined by a backward-
looking, linear updating rule. In contrast, Ball (1995) models credibil-
ity using a purely time-dependent probability measure.

28. We use the Matlab programs developed by Fuhrer and Moore
(1995h), as modified to reflect the differences in our model specifica
tion and data.

TABLE 1
QUARTERLY DATA, 1965:1 10 1996:4

VARIABLE DEFINITION

Vi Deviation of log per capitareal GDP from itslinear trend.
o Log-difference of GDP implicit price deflator.

ry Yield on 3-month Treasury bill.

R Yield on 10-year constant-maturity Treasury bond.

U, Nonfarm civilian unemployment rate.

1996:4) are much closer to the full-sample results. Evi-
dence of subsample instability seems to be concentrated
mostly in the I-S curve parameters a;, a,, and a,. Notice,
however, that all subsample point estimates lie within one
standard error of each other. We interpret these results to
be reasonably supportive of the hypothesis that the re-
duced-formparametersa,, a,, a,, r and gdo not vary across
monetary policy regimes.

A comparison of the subsample point estimates of a,
and a, suggeststhat the Fed has placed more emphasis on
targeting inflation and less emphasis on stabilizing output
in the period after 1980. For the simulations, we choose
alf=al=0.07 for the high inflation regime and a}; = 0.10
and ay = 0.05for thelow inflation regime. To completethe
specification of the reaction function, we require values
for pH and pt . We choosepH = 0.06 to coincide with the
sample mean from 1965:1 to 1979:4. Thus, we assumethat
the U.S. inflation rate prior to October 1979 can be char-
acterized by astationary distribution centered at 6 percent.
While this assumption is undoubtedly false, it servesto il-
lustrate the effects of partial credibility on the disinflation
episode. Sincept isintended to represent the new steady-
state after the disinflation has been compl eted, we choose
pt = 0.03 to coincide with the sample mean from 1985:1 to
1996:4. In computing this average, we omit the period of
rapidly fallinginflation from 1980:1 to 1984:4 becausethis
can be interpreted as the transition to the new steady
state.?® For the other model parameters, we adopt the full-
sample estimatesin Table 2.

Our disinflation simulations abstract from stochastic
shocks because these have the potential to obscure differ-
ences between the dynamic propagation mechanisms of

29. The values p* = 0.06 and p- = 0.03 are very close to those used by
Fuhrer (1996, figure 11b) to help reconcile the pure expectations theory
of the term structure with U.S. nominal interest rate data.
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TABLE 2

MaxiMuM LIKELIHOOD PARAMETER ESTIMATES

1965:1 10 1996:4 1965:1 710 1979:4 1980:1 10 1996:4
PARAMETER EsTiMATE STANDARD ERROR EsTiIMATE STANDARD ERROR EstiMATE STANDARD ERROR
=Y 123 0.09 0.94 4.97 124 0.10
a -0.26 0.08 0.10 4.62 -0.31 0.09
a -0.20 0.12 -0.57 2.17 -0.05 0.05
r 0.02 0.01 0.02 0.36 0.00 0.04
g 0.01 0.01 0.04 0.47 0.01 0.01
ap 0.06 0.03 0.07 1.04 0.10 0.05
ay 0.08 0.03 0.07 1.05 0.05 0.06
p 0.05 0.01 0.04 0.45 0.05 0.01

the two credibility specifications.®® We assume, howeer,
that agents make decisions as if stochastic shocks were
present. This assumption is necessary for a meaningful
analysis of credibility because without stochastic shocks,
agents can always learn the true values of p, a,, and a,
within four periods. To compute the integralsin (11) and
(12), wesimply calibratethe standard deviations of thetwo
long-run inflation distributions centered at pt and p*. For
the high inflation regime, we choose s ,,; = 0.023 to coin-
cide with the sample standard deviation from 1965:1 to
1979:4. For the low inflation regime, we choose s, =
0.011 to coincide with the sampl e standard deviation from
1985:1 to 1996:4. In computing this statistic, we once
again exclude the transition period from 1980:1 to 1984:4.

For the steady-state unemployment rate, we choose
u = 0.06 to coincide with the average over the full sample.
Givenu, we estimate the parameters of Okun’slaw (8) us-
ing ordinary least squares to obtain b; = 0.96, b, =-0.30,
b; =0.10, and b, = 0.18, which are all statistically signifi-
cant.

Our solution procedure can be briefly summarized asfol-
lows. Given a set of parameters, we solve the full-informa-
tion version of the model for each of thetwo reaction
functions described by {p™, af, al} and {p", a}, aj}.In
each case, the solution consists of aset of time-invariant lin-
ear decision rulesfor p;, r;, and R, defined in terms of the
“state” vector s = {¥i_1, Yi_2, Pi—1, Fi_1, Fi—1}. The deci-
sion rulesfor ¥, and r, are simply given by (1) and (3), re-
spectively. For each reaction function, we use the decision

30. For studies that explore disinflation dynamicsin models subject to
stochastic shocks, see Meyer and Webster (1982), Orphanides, et al.
(2997), and Bomfim and Rudebusch (1997).

rulesto construct linear expressions for the conditional ex-
peCtationS Et [pt+1| a! a;i)! a)i/]! Et [r t+1| av a:ﬁ a}i/]v and
E[R.1lp" a}, a}],i =L, H. Next, we form the unconditional
expectationsE; p.., Eif 1+, ahdER.,; using the current value
of p, (which does not depend on p,) and (13) through (15).
Finally, the unconditional expectations are substituted into
(2), (4), and (6) which, together with (1) and (3), form asys-
tem of five linear equations in the five unknownsy,, p,, f ;,
r, and R.

Under full credibility, it is straightforward to show that
the model possesses a unique, stable equilibrium for the
parameter values we employ.® Under partial credibility,
agents use observations of an endogenous variable (infla-
tion) to form expectations that are crucial for determining
the period-by-period values of that same variable. The
presence of this dynamic feedback effect between the tra-
jectory of inflation and the inputs to the learning process
may create an environment where learning goes astray. In
particular, thereisno way to guarantee that the model will
converge to a new steady state withp =p* .32 However, for
the parameter values we empl oy, we find that convergence
is achieved in the quantitative simulations.®

31 The steady states associated with the two reaction functionsboth ex-
hibit the well-known saddle point property.

32. In contrast, Taylor (1975), Meyer and Webster (1982), Baxter (1989),
and Andolfatto and Gomme (1997), among others, consider Bayesian
learning models in which agents’ expectations do not affect the evolu-
tion of the variables they form expectations about. Hence, convergence
follows from standard results on the asymptotic properties of estimators.

33. Marcet and Sargent (1989) develop an analytical framework for
proving the corvergence of “self-referential” modelsin which the evo-
lution of an endogenous variable is governed by an adaptive learning
process.
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[11. QUANTITATIVE RESULTS
Deterministic Disinflation Smulations

In our experiments with the model, we find that avery low
prior py_ is needed for the model to generate an endoge-
nous inflation scare. Therefore, in our specification with
partial credibility, we set theinitial prior to 0.001 percent.
This choice aso reflects our view (noted earlier) that the
Federal Reserve had very little credibility at the start of the
Volcker disinflation.*

The evolution of credibility isshownin Figure 1A. With
full credibility, p; jumpsimmediately to 100 percent on the
strength of the Fed’ s announcement at t* = 0. With partial
credibility, p; increasesslowly over time as agents observe
that p, isfalling (see Figure 1B). This feature of the model
isconsistent with the findings of Hardouvelisand Barnhart
(1989) who show that an empirical proxy for Fed credibil-
ity increased only gradually in the period following Octo-
ber 1979. Moreover, they find that credibility isstatistically
linked to the rate of inflation.®®

Credibility approaches the value p; = 100 percent ap-
proximately 16 quarters after the change in Fed policy.
Once full credibility is reached, Bayes' rule (10) implies
that p, = 100 percent will be sustained forever. However, as
long asp; < 100 percent by even asingle decimal point, the
economy will be susceptible to an inflation scare. In the
simulation, credibility peaks at a value of 99.97742 per-
cent and then begins to deteriorate rapidly. This loss of
credibility istriggered by the period of rising inflation (ob-
served in Figure 1B) that results from the dynamic over-
shooting characteristics of the model .3

Figure 1B showsthat disinflation proceeds more slowly
under partia credibility. The intuition for this result fol-
lows directly from equation (2). With partial credibility,
the sluggish behavior of E;p,,, delays the response of cur-
rent inflation p, to the policy change. This, in turn, delays
the accumulation of credibility, which feeds back to infla-
tion expectations.®’

34. A similar view is put forth by Mankiw (1994), who showsthat fore-
casts made by the Council of Economic Advisersin January 1981 pre-
dicted a gradual and moderate decline in the inflation rate, in contrast
to the rapid and pronounced disinflation that actually occurred under
Fed Chairman Volcker.

35. The Hardouvelis-Barnhart measure of credibility is inversely pro-
portional to the response of commodity prices (such as gold and silver)
to unanticipated changes in the M1 money stock.

36. For the parameter val ues we empl oy, the model’ sdynamical system

exhibits complex elgenval ueswhich give rise to damped oscillatory be-
havior.

37. Inthewords of Fed Chairman Volcker: “Inflation feedsin part on it-
self, so part of thejob of returning to a more stable and more productive

Figure 2A shows that both credibility specificationsim-
ply aninitial monetary contraction, as evidenced by anin-
crease in the short-term nominal interest rate r..* With
partia credibility, the Fed undertakes a greater degree of
monetary tightening, as measured by the peak level of r..
This is due to the form of the reaction function (3) that
makes r, an increasing function of the distance p, — p.
Since p, fals more sowly under partial credibility, the
level of r.implied by (3) ishigher. Moreover, the sluggish
adjustment of E;p,,; meansthat a higher level of inflation
is built into expectations of future short rates. These two
effects combine to raise the level of the current long rate
R, in comparison to the model with full credibility. Figure
2B shows that, under partia credibility, the inertia built
into agents' inflation forecasts is sufficient to cause R, to
increase dightly in response to the tighter monetary pol-
icy. In contrast, full credibility generates an immediate fall
in R, as agents quickly lower their inflation expectations.
Empirical studies generally indicate that tighter monetary
policy leads to an increase in long-term nominal interest
rates.®®

The key feature of Figure 2B is the inflation scare that
occurs about 24 quarters after the change in Fed policy.
The scare produces a 2 percentage point jump in the long-
term rate R, that coincides with the interval of deteriorat-
ing credibility and rising infl ation described above. Notice
that the jJump in R, takes place in the absence of any ag-
gressive tightening by the Fed. In fact, Figure 2A shows
that the short-term rate r, is actually falling during the in-
flation scare. Equation (13) implies that a decrease in p;
will cause expectations of futureinflation to be revised up-
ward. This forecast of higher inflation implies higher fu-
turevaluesof r, which, in turn, areincorporated into R, via
theterm structure equation (7). In thisway, the model gen-
erates an endogenous inflation scare.

Figures 3 and 4 show that the Fed's tighter monetary
policy leadsto a prolonged recession: real output declines
relative to trend, and the unemployment rate goes up. No-
tice that the recession is considerably more severe in the
caseof partia credibility. Thisresult hel psto provide some
insight into the high unemployment rates observed during
the Volcker disinflation which, as we argued earlier, was
initiated when the Fed' s credibility was very low.

economy must be to break the grip of inflationary expectations.” See
Volcker (1979), pp. 888-889.

38. Since r, rises and ¥; falls, a traditional Keynesian money demand
equation with a predetermined price level would imply acontraction of
the nominal money stock.

39. See Akhtar (1995) for asurvey of the enormous empirical literature
on this subject.
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FIGURE 6

FIGURE 5

MODEL SIMULATIONS
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The time paths of the model variablesin Figures 3 and
4 illustrate a potentially important stabilization property
of full credibility. In particular, stabilization of the model
is aided by the elimination of the backward-looking dy-
namics associated with the learning process. Thisresult is
consistent with the findings of Fuhrer (1997), who shows
that a stronger forward-looking component in the con-
tracting equation (2) helps to stabilize the model .4

Comparison with Volcker Disinflation

Figures 5 and 6 compare the evolution of U.S. macroeco-
nomic variables during the Volcker disinflation with the
corresponding variablesin our model. The vertical linein
the U.S. figures marks the start of the Volcker disinflation
in October 1979. The model captures many of the qualita-
tivefeaturesof theV ol cker disinflation. Noticethat theU.S.
variables appear to exhibit some low frequency, damped
oscillations that resembl e the dynamic overshooting char-
acteristics of themodel variables. It should be noted, how-
ever, that the 16-year period following October 1979 may
include some additional monetary policy actions that are
not present inthemodel. For example, Taylor (1993) shows
that the time path of the federal funds rate since 1987 is
well-described by a policy rule with an inflation target of
2 percent (seefootnote 12). In addition, Romer and Romer
(1994) find evidence that the Federal Reserve made a de-
liberate decision to reduce inflation in December 1988.

In Figures 5A—-C, we highlight the classic pattern of an
inflation scare that can be observed in U.S. data about 29
quarters after the start of the \VVolcker disinflation. Specifi-
cally, from 1986:4 to 1987:4, theyield on a 10-year Treas
ury bond increased sharply from 7.3 percent to 9.1 percent
(Figure 5C), despite only asmall increase in the 3-month
Treasury bill ratefrom 5.3t0 6.0 percent (Figure5B). Over
this same period, the inflation rate increased from 2.9 to
3.9 percent (Figure 5A). This pattern fits our definition of
an inflation scare, suggesting that the increase in the U.S.
long rate was driven by an upward shift in the public’s ex-
pectations of future inflation. Notice that the 1987 scare
episode occurred shortly after U.S. inflation “bottomed
out” and again started to rise. Interestingy, this feature of
the data resembl es the dynamic overshooting behavior of
inflation in themodel (Figure 6A). Given our intepretation
of the data, the 1987 scare episode illustrates the long
memory of the publicin recalling the high and variablein-

40. For arelated discussion, see Taylor (1980, section 1V).

flation of the 1970s, and serves as an important reminder
of the fragility of Federal Reserve credibility.*

Asnoted earlier in the introduction, Goodfriend (1993)
identifies three other inflation scare episodesin U.S. data
that occur much closer to the start of the Volcker disinfla-
tion. Our model does not capture these episodes because
the dynamic overshooting behavior of the inflation rate
(which triggers the inflation scare) takes a long time to
ewlve. We note, howewer, that our simulations abstract
from stochastic shocks which may have played a role in
triggering these earlier episodes.

Another feature of the U.S. data that we do not capture
is the dramatic increase in the long-term nominal interest
rate in the period following October 1979 (Figure 5C). In
Huh and Lansing (1998), we show that a version of this
model that combines adaptive expectations with partial
credibility can exhibit more sluggish adjustment in infla-
tion expectations. As aresult, we find that R, can rise sig-
nificantly in response to atightening of monetary policy.

IV. ConcLUSION

This paper developed a simple, quantitative model of the
U.S. economy to show how an inflation scare may occur
when the Federal Reservelacksfull credibility. Our simu-
lation exercise was reasonably successful in capturing the
magnitude and timing of the 1987 U.S. inflation scare
episode that produced a sharp increase in the 10-year
Treasury bond yield. Our model also captures many of the
gualitative features of the VVolcker disinflation of the early
1980s.

The potentia for an inflation scare will continue to ex-
ist solong asthe public believesthat the U.S. economy may
someday return to an environment of high and variablein-
flation. Oneway of addressing thisproblemisthrough leg-
islation designed to enhance credibility by requiring the
Fed to pursue some notion of “price stability” as its pri-
mary or sole objective. An arrangement such as this was
put in placefor the central bank of New Zealand in 1989.42

41. See Gagnon (1996) for some cross-country evidence that inflation
expectations exhibit a“long memory” of past inflation.

42. See Romer and Romer (1997) for a discussion regarding the merits
of legidlated rules and other institutional arrangements for the conduct
of monetary policy.
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This paper compar es the economic well-being of men with

disabilities in the United States and Germary. The results
indicate that while the prevalence of disability is similar,

the social institutions developed in the two countries re -
sult in quite different patterns of employment, transfer re -
ceipt,and economic well-being among the popul ation with

disabilities. However, while work is more important

among German men with disabilities, it alsoisa very im -
portant component of the economic well-being of Ameri -
can men with disabilities. Furthermore, at least initially,

asignificant fraction of men areableto adjust to their dis -
ability and maintain their work status and income.

and Work: The Experiences of American

Modern industrial societies attempt to ameliorate the con-
sequences of work-related healthimpairmentsontheearn-
ing capacity and economic well-being of their citizens
through amix of government programs. Transfer programs
are used to replace lost earnings or to provide a means-
tested income floor. Employment-centered programs are
used to offset the effects of an impairment or to encourage
employersto hire people with disabilities.

Historically, disability policy in the United States has
been dominated by transfer programsand, toamuch lesser
extent, rehabilitation. There has been very little direct in-
tervention in the job market on behalf of people with dis-
abilities. European countries, in general, have been much
more willing to make continued employment a major pol-
icy goal of their disability programs. Many have been will-
ing tointervenedirectly in thelabor market through quotas
or direct job creation in order to achieve this god.

In 1990 the United States moved closer to this two-
pronged European approach of transfers and employment
protection by enacting the Americanswith DisabilitiesAct
(ADA). The ADA requires private sector employers to
make reasonabl e efforts, through accommodation, to em-
ploy persons with disabilities. One of the hopes underly-
ingthe ADA isthat accommodation at the onset of ahealth
impairment will delay job exit and subsequent movement
onto the disability rolls. Y et, before the ADA was enacted
and even now, in 1998, little is known about the labor
force experiences of Americans with disabilities and how
these experiences compare to people with disabilities in
other, more interventionist, countries.

A common misperception about people with disabilities
isthat very few of them work in the market place. One rea-
son for this misperception is that most research on people
with disabilities focuses on the “official” disability transfer
population and thus restricts the analysis to individual s who
are either receiving transfers or working less than full-time.
While thisis a reasonable approach for some questions, it
severely limits our ability to examine the role that employ-
ment can and does play in the economic lives of people with
disabilities. A broader picture of the population with dis-
abilities would include those who, despite their health con-
dition, continue to work full-time. This broader view is
particularly important when considering the effectiveness
of policiesthat extend and support employment for people
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with disabilities and when comparing the economic well-
being of Americans with disabilitiesto people with dis-
abilitiesin other countries, where full-time employment is
amajor goal of disability policy.

Another common misperception about people with dis-
abilities is that they are a homogeneous group. However,
the popul ation with disabilitiesisquite diversewith respect
toage, health condition, work, andincome (Bennefield and
McNeil, 1989; Burkhauser and Daly, 19964). In addition,
the great majority of people with disabilities were able-
bodied for most of their work life (Burkhauser and Daly,
1996b). Thus, to capture fully the experiences of this pop-
ulation it is necessary to take a more dynamic perspective
toward disability. Cross-sectional datalimit theanalysesto
those personswith and without disabilities at agiven time.
Yearly comparisons of cross-sectional data allow one to
track gross movementsin the work and economic well-be-
ing of these populations. But such analyses cannot distin-
guish between changes in the population with disabilities
and changesin theindividual circumstances of population
members. Sincethevast majority of thosewith disabilities
were not born with them, the transition into disability and
subsequent changesin economic well-being and work take
on added meaning. Multiperiod dataallow individual tran-
sitions into disability to be evaluated.

In this paper we expand the scope of the investigation of
the economic well-being of the population with disabili-
ties: we include people with disabilities who work full-
time; we look at this broader population both in the
cross-section and over the critical transition years before
and after the onset of the disability; and we compare the
outcomes of Americans with disabilities to their counter-
parts in Germany. Because Germany combines transfers
with employment support to mitigate the risk of economic
loss following a disabling health impairment, our compar-
ison providesafirst glimpse of what such amixed program
might offer to Americans with disabilities.

The results indicate that while the prevalence of dis-
ability is similar in the United States and Germany, the
social institutions developed in the two countries result
in quite different patterns of employment, transfer re-
ceipt, and economic well-being among the population
with disabilities. However, while work is more important
among German men with disabilities, it alsoisavery im-
portant component of the economic well-being of the
American men with disabilities. Furthermore, cross-sec-
tional data overstate the drop in labor earnings and eco-
nomic well-being associated with a disability, implying
that, at least initially, a significant fraction of men are
able to adjust to their disability and maintain their work
status and income.

|. BRIEF SyNoPsis oF DisaBiLITY PoLICIES
IN THE UNITED STATESAND GERMANY

United Sates. In the United States, rehabilitation and
job programs are secondary to transfer payments as a
means of helping people with disabilities. The primary
public disability transfer programs are: Social Security
Disability Insurance (SSDI), Supplemental Security In-
come (SSl), Veterans' Disability Benefits, and Workers
Compensation. SSDI and SSI are limited to those who are
unable to perform any substantial gainful activity; the
other two programs require the disability to have been
work-related.

In the 1990s, anti-discrimination lavs—such as the
ADA—supported by cultural pressuresto incorporate and
accommodate diversity have emerged as major tools to
keep people with disabilities in the work force. Title | of
the ADA requires employers to make reasonable accom-
modations to workers with disabilities unless this would
cause undue hardship on the operation of business. On July
26, 1992, al employers of 25 or more workers were sub-
jecttoitsrules. On July 26, 1994, the standards of antidis-
crimination were extended to all employers of 15 or more
workers. Workers who feel they have been discriminated
against due to a disahility have the right to sue their em-
ployer. (For a more complete discussion of the ADA and
its provisions, see West 1996.)

Theprimary goal of Titlel of the ADA isto ensureequal
access to employment for people with disabilities. Under-
lying thisgoal is a belief that the removal of disability-re-
lated barriersto employment will allow greater numbers of
individualswith disabilitiesto choose work over disability
benefit receipt, which will, inturn, increasetheir economic
well-being.

Germany. The goal of the German system is to provide
early detection, rehabilitation, job retraining, and employ-
ment whenever possible and to award transfers only when
other mechanisms fail. When disability benefits are
awarded they can come from the statutory pension system,
the unemployment insurance system, the workers acci-
dent insurance fund, or the universal health care system.
None of these benefits are conditioned on complete with-
drawal from the labor market.

1. Burkhauser and Hirvonen (1989), for instance, show that, in 1985, 25
peoplewerein supported work or vocational rehabilitation programsfor
every 100 persons receiving disability transfer benefits in the United
States. In contrast, Germany, where medical and vocational rehabilita-
tion as well as a mandated job quota system are the main policy tools
for assisting those with disabilities, had aratio of 45 per 100 in 1995.
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Toward the aim of prolonging employment, the govern-
ment requires employersto seek permission from thelocal
unemployment office to discharge aworker with disabili-
ties. In addition, the government has a quota system man-
dating al public and private enterprises to employ a
handicapped worker for every 16 empl oyees or about 6 per-
cent of their workforce. A fine of 200 DM per month per
unfilled quota position is charged to empl oyerswho do not
comply. Thisis arather small fine (approximately $125),
and only 19 percent of employers fulfilled their quotas in
1990. The average proportion of handicapped workersin
that year was only 4.5 percent. Although they did not ful-
fill their quota, 44 percent of the employers employed
some officially recognized peoplewith disabilities. There-
maining 37 percent employed no personswith disabilities.?

[I. DATA SOURCES
AND MEASUREMENT | SSUES

The empirical results in this study come from two longi-

tudinal data sets: the 1989 Family-Individual Response-

Nonresponse File of the Panel Sudy of Income Dynamics
(PSID) for the United States; and the 1993 Syracuse Uni -
versity Public Use File of the German Socio-Economic

Panel (GSOEP) for Germany. Although these surveys are

not commonly used for studies of disability, their longitu-

dinal nature and their consistent collection of information

related to employment behavior, transfer receipt, and eco-

nomic well-being make them useful sources for studying

economic transitions associated with the onset of a dis

ability.

The PSID data span more than two decades from 1968
to 1989. Since 1968, the PSID has interviewed annually
asample of some 5,000 families, representing a dispropor-
tionate number of low-incomeindividuals. The PSID cur-
rently contains data on over 35,000 persons, approximately
20,000 of whom are current respondents. The GSOEP isa
more recent longitudinal data set developed at the Univer-
sities of Frankfurt and Mannheim in cooperation with the
Deutsches Institut fir Wirtschaftsforschung, Berlin (DIW).
The GSOEP began with a sample of 5,921 households, rep-
resenting a disproportionate number of non-German
“guest-workers.” The GSOEP currently contains data on
6,699 households and 13,669 adult respondents.®

2. For a fuller discussion of the German disability system, see
Burkhauser and Hirvonen (1989), Jacobs, Kohli, and Rein (1991), Frick
(1991), and Sadowski and Frick (1992).

3. For afuller discussion of the PSID data, see Hill (1992). For afuller
discussion of the GSOEP data, see Wagner, Burkhauser, and Behringer
(1993).

Defining the Sample. The investigation focuses on the
experiences of men aged 25 to 59. Thislimited age range
awvoids confusing reductionsin work or economic well-be-
ing associated with disability with reductions or declines
associated with retirement at older ages or initia transi-
tionsinto and out of thelabor forcerelated to job shopping
at young ages. Thisis particularly important for the cross-
national comparisons. In Germany individuals may be el-
igible for retirement as early as age 60. In addition, since
the experiences of men and women with disabilities are
quite different, and treating them both is beyond the scope
of this article, the analysis here is limited to men.?

Defining Disability. Disability is not a static classifica-
tion but a dynamic process. It varies with both the health
of the individual and the socio-economic environment in
which the person functions, confounding attempts to
measure it objectively and consistently. Nagi (1969) cre-
ated the most widely accepted research definition of dis-
ability. Nagi’ s definition distinguishes among three states
of diminished health, ranging from a purely medical clas-
sification of individual sto one that recognizes theinterac-
tion of personal characteristics, the social environment,
and health in creating disability:

1. pathology - the presence of aphysical or mental mal-

function and/or theinterruption of normal processes,

2. impairment - physiological, anatomical, or mental

losses or abnormalities that limit a person’s capaci-
tiesand level of functioning;

3. disability - inability or limitationsin performing roles

and tasks that are socialy expected.

In Nagi’s definition, being disabled—as defined by a
work reduction or disability benefit receipt—is not only a
function of health, but of personal drive, education, age,
and family structure, as well as the incentives to continue
working or to apply for disability benefitsthat spring from
theinteraction of market forcesand public policy inagiven
country. Until the passage of the ADA, this definition of
disability was consistent with most United States public
policies targeted at those with disabilities.

The ADA definition of disability significantly broad-
ened the concept of disability proposed by Nagi. Under the

4. In both the United States and Germany, men are the primary earners
in a household. Thus the economic well-being of women with disabil-
itiesis not as dependent on women’s employment and earnings and, in
fact, changes very little follonving the onset of an impairment. In labor
market effort, howewver, men and women are similar and, with caution,
thefindings for men can be generalized to women with disabilities. For
adiscussion of women with disabilities in the United States and Ger-
many, see Burkhauser and Daly (1994).
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ADA, a person is classified as disabled if he/she has a
physical or mental impairment that substantially limitsone
or more major life activities, a record of such an impair-
ment, or being regarded as having such an impairment.
Under the ADA, the popul ation with disabilitiesisnot lim-
ited to those whose impairments prevent work, but in-
cludes al individuals with pathologies or impairments,
regardless of their work-related functional abilities.

Measuring Disability. In most surveys of income and
employment the data available on health come from a
small set of questions that ask respondents to assess
whether their health limitsthe kind or amount of work that
they can perform. Other surveys ask respondents to rate
their health relative to others in their age group. Re-
searchers have been suspicious of these measures for a
number of reasons. First, self-evaluated health is a subjec-
tive measure that may not be comparable across respon-
dents. Second, these measures may not be independent of
the observed variables one wants to explain—such as eco-
nomic well-being, employment status, or family structure
(Chirikos and Nestel 1984). Third, since social pressures
make it undesirable to retire before certain ages, reason-
ably hedlthy individuals who wish to exit the labor force
prematurely may use health astheir excuse (Parsons 1980,
1982 and Bazzoli 1985). Finally, in the United States, fed-
eral disability transfer benefits are available only to those
judged unable to perform any substantial gainful activity,
so individuals with some health problems may have a fi-
nancia incentive to identify themselves as incapable of
work because of their health. Misclassification based on
self-reported health can underestimate the true number of
persons who suffer from a particular condition and over-
estimate the negative effects of health on economic well-
being. These problems are exacerbated when these
measures are used to track changes in the population with
disabilities over time.

Although the problems inherent in disability measures
based on self-evaluated health have led some researchers
(Myers 1982, 1983) to concludethat no useful information
can be gained from self-evaluated health data, objective
measures of health, which are much less available, also
suffer from inherent biases (Bound 1991). Moreover, as
Bound and Waidmann (1992) show, even when a clear re-
lationship between changes in public policy and changes
in disability prevalence rates is demonstrated, it does not
imply that those who come under the disability classifica
tion are erroneously classified.

Although the information available in most micro-data
sources does not alow one to determine the extent to which
changes in pathology have contributed to changesin the

prevalence of disability, it is possible to inform the policy
debate about the relationship among health, employment,
and public policy by consistently applying a definition of
disability and being cautious when interpreting the results.
To approximate the ADA definition of disability and to en-
sure that the measures are both longitudinally consistent and
comparable across countries, this article relies on self-re-
ported data collected in both the PSID and GSOEP surveys.

In the PSID, the population with disabilities is defined
using a survey question that asks respondents, “Do you
have any physical or nervous condition that [imitsthe type
or theamount of work that you cando?’ To eliminatefrom
the analysisindividua swhose health limitations are short-
term, only thoseindividual swho report alimitation for two
consecutive years are included in the sample. In this way
the analysis is restricted to the population whose disabili-
ties are long-term.

Unlike surveysinthe United States, the GSOEP does not
consistently ask respondents if their health limits their
ability to work.® Instead respondents are asked to report
both their overall health satisfaction and whether they have
any chronic conditions or persistent disabilities. In addi-
tion, respondents are asked whether they have received an
official disability certificate. Those with official certifi-
cates are asked to report their official assigned disability
percentage, which can range from 10 to 100 percent. From
these questions we construct a measure of disability that
captures a German population with disabilities compara
ble to the population selected in the United States. Wein-
clude in our German population with disabilities those
men who report they are dissatisfied with their health,
those whose official disability certificate ranks them as
greater than 50 percent disabled, and those who self-report
a chronic impairment or persistent disability. As in the
United States the population is limited to those who are
classified as disabled (by our definition) for two consecu-
tive periods.

Measuring Economic WElI-Being. This analysis makes
cross-national comparisons of economic well-being. To

5. For thefirst four years (1984—1987) the GSOEP asked the work lim-
its question: “Disregarding short periods of illness, does your health
constitute an impediment in carrying out day-to-day activities, e.g., job
or training?’ However, since we want to create alongitudinally con-
sistent measure of disability through 1989 we must rely on the health
satisfaction question asked in each year of the panel. The health satis-
faction question asks: “How satisfied are you with your health?’ to
which respondents reply on a 0-10 scale. Correlation tests suggest that
the first four points (0-3) are highly correlated with the work limits
question.
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account for differences in income levels between the two
countries and to eliminate biases that may be introduced
by calculating exchange rates and living standards, all
comparisons are based on the rel ative position of men with
disabilitiesin each country. Economic well-being ismeas
ured in both the presence and absence of government taxes
and transfers. Before-government income is the sum of all
private sources of income available to the family. After-
government income combines private and public income
flows and deducts taxes.® To account for differences in
family size, an equivalence scale weighting factor is ap-
plied to each individual household income. There is no
universally accepted equival ence scal e, so the scale used to
set poverty thresholds in the United States is chosen and
applied in both countries.” (See the Appendix for a de-
scription of these weights).

Measuring Wage Earnings and Labor Force Activity.
The analysis focuses on the role that employment and la-
bor earnings play in the economic well-being of men
with disabilities. The measure of labor force activity
used throughout the analysis distinguishes among men
who work full-time, part-time, or not at all. Men who re-
port that they work more than 1,820 hours per year (more
than 35 hours per week) are considered full-time work-
ers.® Men who report positive work hours or positive
wages but whose annual work hours are less than 1,820
are considered part-time workers. Men with no labor
earnings and zero work hours are considered detached
from the labor market.® Wage earnings account for all
income from labor market sources including primary
and secondary jobs, professional practices, and bonus

6. The tax burden for those families in the GSOEP was computed us-
ing tax calculation routines first developed by the Special Collabora-
tive Group 3 - project C-8 in Frankfurt Mannheim, FRG. A detailed
discussion of the simulationsis found in van Essen, Kassella, and Lan-
dau (1986). We used updated and modified tax calculation routines de-
veloped by Berntsen and described in Berntsen (1992). For the United
Sates we used the tax routine devel oped by Greg Duncan for PSID
families.

7. See Buhmann, Rainwater, Schmaus, and Smeeding (1988) for adis-
cussion of the sensitivity of different equivalence scales in cross-na-
tional comparative research.

8. The PSID and GSOEP annual hours variablesinclude paid vacation
time. Therefore, 1,820 hoursper year or 35 hoursper week and 52 weeks
per year constitute the correct break point between full-time and part-
time workers.

9. This category includes men who are out of the labor force and men
who are long-term unemployed (i.e., did not work during the measure
ment year).

income, including the labor portion of self-employment
income. 10

Measuring Government Transfer Receipt. An important
component of income for many individuals with disabili-
ties is government-provided transfers. Throughout this
study transfers are classified in two ways: individualy
based and disability related (disability benefits) and fam-
ily based and of any type or form (public transfers). In the
United States, disability transfers include income from
workers compensation, the Social Security Disability
Program, veterans benefits, and Supplemental Security
Income. In Germany, all benefits based on being classified
as disabled are included as disability transfers. Public
transfersinclude al cash and near cash benefits not specif-
ically received based on hedlth.

1. REsuLTs

Prevalence of Disability. Table 1 provides estimates of
the prevalence of disability in 1988 in the United States
and Germany for the male working-age population, aged
25 to 59. Our estimates are consistent with those from
other studies.'! Overall, the prevalence of disability in the
United States and Germany is similar—9.0 and 10.2, re-
spectively. In both countries the risk of disability increases
with age, although the rate of increase varies. In the
United States the percentage of younger men with adis-
ability is much higher and the percentage of older men
with a disability much lower than is the case in Germany.
Thus, the risk of disability is steeper across the age dis-
tribution in Germany than in the United States. Thisis

10. For the United States we use the annual hours worked and annual
labor market income variables provided in the PSID. There are no
equivalent variables in the GSOEP so we construct ameasure of annual
hoursworked and annual labor market income using thefollowing pro-
cedures. Annual |abor market incomeisfound by multiplying the aver-
age monthly earnings from primary and secondary jobs by the number
of monthsthe respondent reportsworking at that job. Thissumisadded
to wage income from specia bonuses including 13th and 14th month
pay, Christmas pay, and profit sharing. Unlike the income variables
which are asked retrospectively about the previous income year, the
hours worked questions refer only to the circumstances at the time of
the interview. For all waves but the first we are able to reorganize the
data and match the income year with the hours worked year and com-
pute an annual hours variable equal to the average hours worked multi-
plied by the number of months employed on that job. For the first wave
of the data we simply assume that the hours worked in the present are
agood proxy for the hours worked in the previous year.

11. See Burkhauser and Daly (1994, 19964) for a comparison of dis-
ability prevalence rates across different data sources.
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consistent with the German policy of targeting rehabilita-
tion and full-time reemployment at younger workers who
develop work limitations and targeting disability transfer
benefits at older unemployed workers with health limita-
tions (see Aarts, Burkhauser, and de Jong, 1992).

A Cross-Sectional View. Table 2 compares the work and
transfer circumstances of U.S and German working age
males with and without disabilitiesin 1988. The percent
employed of men with disabilitiesin the United Statesis
71.8 percent. The percent employed of German men with
disabilitiesis 67.8 percent. When these employment rates
are compared with those of men without disabilities, the
resulting employment ratios in the two countries are
nearly the same—0.73 in the United States versus 0.72 in
Germany. Hence, the relative employment experience of
men with disabilities compared to men without disabili-
tiesin the United Sates is approximately the same as that

TABLE1

PERcENT oF WORKING AGE MALES IN THE
UNITED STATESAND GERMANY WITH DISABILITIES

UNITED STATES GERMANY
Aged 25t0 59 9.0 10.2
Aged 250 34 6.5 3.7
Aged 35t0 49 85 8.0
Aged 50 to 59 15.0 222

Source: 1989 Response-Nonresponse File of the Panel Study on Income
Dynamics and the Syracuse University Public Use File of the German
Socio-Economic Panel.

TABLE 2

of men with disabilities in Germany. In both countries,
work is acommon activity for the majority of men with
disabilities.

However, while U.S. and German men with disabilities
have similar employment rates, German men are much
more likely to work full-time. Nearly 85 percent of Ger-
man men with disabilities who work do so full-time, com-
pared to just 64 percent of working American men with
disabilitieswho work full-time. Thisdifferenceinthelevel
of attachment to the labor force is mirrored by the returns
fromwork earned by menwith disabilitiesin thetwo coun-
tries. Men with disabilitiesin the United States on average
received only 49 percent of thelabor earnings of men with-
out disabilities. In Germany men with disabilities on aver-
age received 65 percent of the labor earnings of men
without disabilities.

Table 2 aso shows the proportion of men who livein
families in which government transfers are received. Re-
ceipt of transfer income in the United States and in Ger-
many is high for men with disabilities. However, because
of the broad German social welfare system, receipt of
transfers also is high among those without disabilities. In
the United States the likelihood that the families of those
without disabilities will receive a government transfer is
much smaller. Therefore, transfer receipt by menwith dis-
abilities relative to men without disabilitiesis substantially
higher in the United States than in Germany—3.2 com-
pared to 1.1, respectively. Y et as subsequent tables show, a
greater likelihood of receiving transfer income does not
overcome the substantial gap in labor earnings between
those with and without disabilities.

In Table 3wefocus on the relative economic well-being
of men with disabilitiesin the United States and Germany

EMPLOYMENT, EARNINGS, AND TRANSFER RECEIPT AMONG WORKING AGE MEN WITH AND WITHOUT DISABILITIES

IN THE UNITED STATES AND GERMANY

UNITED STATES

GERMANY

PerceNnT EMPLOYED

MEeaN LABOR RECEIVING

PeErceNT EMPLOYED

MEAN LABOR RECEIVING

TotaL  FuLL-TiIME ParRTTIME ~ EARNINGS ~ TRANSFERS ToraL  FuLL-TIME PaRTTIME  EARNINGS TRANSFERS
MeN
with disabilities 71.8 45.9 259 19,369 48.7 67.8 58.2 9.6 34,252 65.6
without disabilities 97.8 84.2 13.6 39,819 15.2 95.0 814 13.6 53,226 60.4
RaTiO 0.73 0.55 19 0.49 32 0.72 0.72 0.71 0.65 11

All amounts are reported in 1991 dollars and 1991 DM for the United States and Germany, respectively.

Source: 1989 Response-Nonresponse File of the Panel Study on Income Dynamics and the Syracuse University Public Use File of the German Socio-

Economic Panel.
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using asingleyear of data. Wereport mean before- and af-
ter-government household income adjusted for family size
for persons with and without disabilities. We find that, in
the absence of government, household income of the aver-
age man with adisability in the United States is less than
two-thirdsthat of hiscounterpart without disabilities. This
gap approximates the differencein privately generated in-
come that government tax and transfer policies must fill to
offset losses from disability. In Germany there is a sub-
stantialy smaller gap in the privately generated income of
those with and without a disability. Thus, direct tax and
transfer policies need to do much lessin Germany than in
the United Statesin order to offset the effect of disability
on economic well-being.

Government tax and transfer policies clearly reduce the
gap in before-government income between those with and
without disabilitiesin the United States. The after-govern-
ment mean income of men with disabilitiesrises, whilethe
mean income of those without disabilities falls. Despite
this equilibrating change, the gap between those with and
without disabilities remains. The mean man with a dis-
ability lives in a household with income equal to only 73
percent of that of the average man without adisability. The
smaller gap in before-government income in Germany is
consistent with a disability policy designed to minimize
the economic | osses surrounding disability by maintaining
aworker’s connection to the labor market. Hence, in Ger-
many when tax and transfers are included, mean income
falls for both men with and without disabilities—tax pay-
ments exceed transfers for both. Still, the gap in income
between men with and without disabilitiesis substantially
reduced. In Germany tax and transfer policies virtually
equalize household income between those with and with-
out disabilities.

TABLE 3

These findings suggest that on average the economic
well-being of working age males with disabilities in the
United Statesisimproved by government tax and transfer
policiesin general and by disability transfer policy in par-
ticular, but that the large difference in labor earnings be-
tween those with and without disabilitiesis not fully offset
by such policies. In contrast, because the labor earnings
difference is much smaller in Germany, tax and transfer
policies virtualy bridge the gap for the average working
age male with disabilitiesin Germany.

AMulti-Period View. Tables 2 and 3 show that Germans
with disabilitiesare morereliant on labor earningsand less
reliant on transfersto generate household income than are
American men with disabilities. However, this kind of
yearly data cannot reveal why this difference exists. A
number of alternatives are possible including (1) the dif-
ferences are adirect result of the disability, (2) the differ-
ences predate the disability, and (3) the differences are a
statistical artifact arising from the fact that cross-sectional
data oversample “long-stayers’ (Cox, 1972; Bane and Ell-
wood, 1983).1? To examine which of these explanationsis
correct we use longitudinal datato follow men who expe-
rience a disability during the survey period and to track
changes in their labor earnings and household income as
they transition into disability.

12. That is, the cross-section of men with disabilitiesin 1988 will have
a greater percentage of men whose disability occurred long ago than
would arandom sample of completed spells of men who experiencethe
onset of awork-limiting health condition. If work and economic well-
being deteriorate as one’ s spell of disability lengthens, then cross-sec-
tional comparisons may exaggerate the typical experience of aworker
following the onset of a health-related work limitation.

Economic WELL-BeEING oF WORKING AGE MEN WITH AND WITHOUT DISABILITIES

IN THE UNITED STATESAND GERMANY

UNITED STATES
(MeaN 1991 DoLLARS)

GERMANY
(MEean 1991 DM)

BEFORE-GOVERNMENT
INCOME

AFTER-GOVERNMENT
INCOME

AFTER-GOVERNMENT
INCOME

BEFORE-GOVERNMENT
INCOME

MEen
with disabilities 25,419
without disabilities 38,851
RaTiO 0.65

23,968
32,434

40,562 34,382
51,789 39,186
0.78 0.88

Source: 1989 Response-Nonresponse File of the Panel Study on Income Dynamics and the Syracuse University Public Use File of the German Socio-

Economic Panel.
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Thelongitudinal sampleisconstructed from the 1983 to
1989 waves of the PSID and GSOEP and contains men
who report two consecutive periods of non-disability fol -
lowed by two consecutive periods of disability. The analy-
sisisrestricted to men who experience the onset of their
disability after their 25th but before their 60th birthday.

Changes in Absolute Economic Well-Being. Table 4
shows the short-run conseguences of disability by tracing
the path of changes in work and the absolute economic
well-being of men with disabilities surrounding the onset
of adisability. Thefirst row of Table4 showsthat twoyears
prior to the onset of their health-related work limitation,
about 96 percent of both American and German males
worked. Subsequent rows show that after the onset of the
disability, work declinesin both countries, but moresoin
the United States. But as was true in Table 2, it isin the
United States that labor earnings are most seriously af-
fected. Mean labor earnings fall from about $29,000 the
year before onset to about $25,000 the year folloving on-
set and to about $23,000 two years after onset, declines of
15.8 and 18.8 percent, respectively. In Germany thereisa
similar decline one year after onset, but by two years after
onset mean labor earnings return to their pre-onset level.

Two points are worth noting from this comparison.
First, American men experience larger declines in labor
earnings than their German counterparts. This difference
is related, in part, to the larger percentage of American
men compared to German men who stop working follow-
ing the onset of their disability. Second, although the
decline in labor earnings among American men with dis-

TABLE 4

abilitiesissubstantially larger than the declineamong their
German counterparts, it is much smaller than might bein-
ferred from the cross-sectional differencesin labor earn-
ings reported in Table 2.

This same surprising pattern is found with respect to
economic well-being. Mean real household size-adjusted
income remainsvirtually unchanged in both countriesim-
mediately following the onset of a disability. Thisis true
for both before-government income as well as for after-
government income. In the United States, before-govern-
ment income dropped from $28,147 one year before to
$28,073 one year after onset. In Germany, before-govern-
ment income actually increased from DM 43,735 oneyear
before onset to DM 43,911 one year after onset. Changes
in after-government income are even more surprising. In
both countries, mean after-government income rises from
one year before to one year after onset. Looking at the
mean percentage change over the one-year period, before-
government income falls by less than 1 percent in the
United States and actually increases in Germany. After-
government income increases in both countries. The mean
changeinthe United Stateswas an increase of 4.0 percent.
In Germany it was 3.8 percent. These findings suggest that
the drop in economic well-being implied by cross-sec-
tional comparisons may exaggerate the importance of dis-
ability asits cause.

Differences in Initial Conditions. One explanation for
the large discrepancy between the cross-sectional and lon-
gitudinal characterizationsof disability isthat the earnings
and income differences observed in the cross-section pre-

SHORT-RUN Economic CoNSEQUENCES OF A DisaBILITY AMONG WORKING AGE MEN

IN THE UNITED STATESAND GERMANY

UNITED STATES

EquivaLENT MEAN 1991 DoLLARS

GERMANY

EquivALENT MEAN 1991 DM

BEFORE- AFTER- BEFORE- AFTER-
PerceNT MEAN LABOR GoOVERNMENT GOVERNMENT PerceNT MEAN LABOR GOVERNMENT (GOVERNMENT

DisaBiLITY EVENT EmpLoYED  EARNINGS INCOME INCOME EmpPLOYED  EARNINGS INCOME INCOME
Two Y ears Prior 95.6 28,428 26,128 22,196 96.3 52,765 45,862 34,733
One Year Prior 96.7 29,300 28,147 24,066 96.3 47553 43,735 33,739
Y ear of Disability Event 89.5 27,636 27,853 24,191 95.4 47,644 45,861 34,867
OneYear After 80.1 24,663 28,073 25,028 89.9 39,794 43,911 35,014
Two Years After 78.0 23,777 27,916 25,273 83.3 47,680 49,727 39,464

Source: 1989 Response-Nonresponse File of the Panel Study on Income Dynamics and the Syracuse University Public Use File of the German Socio-

Economic Panel.
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datethedisability. In other words, menwithlow economic
status in the United States are more likely to become dis-
abled. To test whether this explanation istrue we compare
the pre-disability earnings and income distributions (peri-
odst-2 and t-1) of men with disabilitiesto the earningsand
income distributionsamong all men ages25t0 59. The sta-
tistical significance of any differencesisexamined using a
Chi-Squared Goodness of Fit test.!®

Table 5 shows that in the United States where the dif-
ferenceswerelarge in the cross-section, thereis no signif-
icant difference between the distribution of labor earnings
for men with and without disabilities in either periods t-2
or t-1 In Germany where the differencesin the cross-sec-
tion were small, the labor earnings distribution for men
with disabilities prior to onset were significantly lower
than for men without disabilities prior to onset. In the two
years preceding the onset of awork-limiting health condi-
tion, more than 50 percent of German men fell into the
lowest two labor earnings quintiles. Less than 40 percent
of German men without disabilities had labor earningsin
these two quintiles. Thus, while American men with dis-
abilities are surprisingy similar to American men without
disabilities, someof thesmall cross-sectional differencein
labor earnings between men with and without disabilities
in Germany can be explained by differencesin their initial
positionsin the labor earnings distribution.

In contrast to thelabor earningsresults, thedistributions
of before- and after-government income of German men
with disabilities are not significantly different from those
without disabilitiesin the year prior to onset. Moreover, in
the United States, only the before-government income of
those who subsequently have a disability is significantly
lower in the year prior to onset compared to the rest of the
population. Taken together, these results suggest that the
discrepancies observed between the cross-section and

13. The specifictest used wasatest of association that relieson the com-
putation of a Pearson chi-square statistic. The null hypothesis is that
there is no association between income and the onset of disability. The
aternative hypothesis is that some general association is present. Es-
sentially thistest comparesthe expected to the observed frequenciesfor
those with and without disabilities and rejects the null if at least one of
thedistributionsdiffersfrom the expected or mean distribution. Theex-
act computation of the test statisticis:

Q=SS (n—m)?/m; (r—1)(c—1) degreesof freedom
where

m; =nn;/n

n.=S§n (row total)

n;=Sn; (column total).
See Fienberg (1977).

multi-period analysis cannot be explained by differences
ininitial conditions.

Changes in Relati ve Economic Well-Being. The analy-
sisthus far suggests that the onset of a disability does not
dramatically alter the absolute economic well-being of
American or German men. However, for many of these
men, staying near or at the same absolute income level,
over time, may translate into a significant decline in their
relativeincome position. In Tables6-8weexplorewhether
U.S. and German men with disabilities maintain or lose
their relative standing in the income distribution after the
onset of their disability. The relative position of men with
disabilitiesis measured by assigning each sample member
to alabor earnings, before-government, and after-govern-
ment income quintile in each year surrounding the transi-
tioninto disability. The quintile cutoffs are computed over
the entire popul ation of men 25 to 59 with and without dis-
abilities between 1983 and 1989.

Table 6 reports the results for the labor earnings distri-
bution. In the United States the labor earnings distribution
of men with disabilities shifts down following onset. One
year prior to onset just over 45 percent of these men were
in the lowest two quintiles of the labor earnings distribu-
tion. Oneyear after onset almost 54 percent had labor earn-
ings in the lowest two quintiles of the distribution. This
finding is consistent with the falling mean labor income
reported in Table 2.

In Germany, the mean change in labor earnings among
men with disabilitiesjust after onset wassmall, but therel-
ative position of these men declined over the period from
just before to just after onset. One year prior to onset 43
percent of German men with disabilities were in the two
lowest quintiles, with less than 15 percent falling into the
bottom quintile. One year after onset over 50 percent were
in the lowest two quintiles and more than 30 percent had
fallen into the bottom quintile. Thus, although the mean
changein labor earnings among men with disabilities over
this period was zero, real growth in labor earnings among
men without disabilities left men with disabilities rela
tively worse off.

Asshownin Tables 7 and 8, the experiences of American
and German men are very similar with respect to before- and
after-government income. Although before-government rel-
ative economic well-being for men with disabilities declines
following the onset of awork-limiting health condition, it
does not fall by as much asthe labor earnings distribution.
Moreover, much of the relative decline in before-govern-
ment income is eliminated by the tax and transfer system. In
the United Sates 48.4 percent of men with disabilities fell
into the bottom two quintiles of before-government income
one year after onset but only 44.4 percent did with respect
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TABLES

Pre-ONseT ComPARISON GROUP FOR MEN WITH DisaBILITIES IN THE UNITED STATESAND GERMANY

UNITED STATES

LABOR EARNINGS

BeFORE-GOVERNMENT INCOME

AFTER-GOVERNMENT INCOME

MENWITH MENwITHOUT MEN WITH MENWITHOUT MENWITH MENwITHOUT
DisaBILITIES DisaBILITIES DisaBILITIES DisaBILITIES DisaBILITIES DisaBILITIES
QUINTILE t-2 t-1 t-2 t-1 t-2 t-1* t-2 t-1* t-2 t-1 t-2 t-1
Lowest 228 222 17.9 17.7 244 26.7 18.6 18.2 250 228 18.8 18.4
Next Lowest 222 200 19.9 18.9 18.9 15.6 201 19.8 20.0 15.6 20.2 19.8
Middle 183 217 201 19.9 250 211 205 20.2 222 239 204 20.2
Next Highest 211 189 20.9 21.3 16.7 189 20.8 20.9 17.2 194 20.6 209
Highest 156 17.2 212 222 15.0 17.8 201 20.8 15.6 18.3 20.0 20.7
GERMANY
LABOR EARNINGS BEFORE-GOVERNMENT INCOME AFTER-GOVERNMENT INCOME
MENWITH MENWITHOUT MEN WITH MENwWITHOUT MENWITH MENWITHOUT
DisaBILITIES DisaBILITIES DisaBILITIES DisaBILITIES DisaBILITIES DisaBILITIES
QUINTILE t-2 t-1* t-2 t-1* t-2 t-1 t-2 t-1 t-2 t-1 t-2 t-1
Lowest 136 155 17.5 16.9 155 17.3 19.3 18.9 164  20.0 194 19.3
Next Lowest 291 282 20.5 20.3 20.0 20.0 20.7 20.7 236 21.8 20.3 20.3
Middle 145 182 20.6 20.8 218 245 19.6 19.9 191 200 20.1 20.2
Next Highest 200 173 209 213 227 18.2 209 205 227 18.2 20.7 205
Highest 227 209 20.6 20.7 20.0 20.0 19.6 19.9 18.2 20.0 195 19.8

*Significant at the 5 percent level.
Source: 1989 Response-Nonresponse File of the Panel Study on Income Dynamics and the 1993 Syracuse University Public Use File of the German
Socio-Economic Panel.

TABLE 6

LABOR EARNINGS BY QUINTILE FOR WORKING AGE MEN WITH DISABILITIES
IN THE UNITED STATESAND GERMANY

UNITED STATES GERMANY
QUINTILE t-2 t-1 t t+1 t+2 t-2 t-1 t t+1 t+2
Lowest 22.8 22.2 294 35.6 325 13.6 155 19.1 31.8 271
Next Lowest 22.2 20.0 17.2 17.8 239 291 28.2 273 20.0 16.5
Middle 18.3 21.7 17.8 18.9 16.2 14.5 18.2 14.5 12.7 15.3
Next Highest 21.1 18.9 19.4 17.2 154 20.0 17.3 17.3 17.3 235
Highest 15.6 17.2 16.1 10.6 12.0 227 209 218 18.2 17.6
Mean 28,428 29,300 27,636 24,663 23,777 52,765 47,553 47,644 39,794 47,680

Source: 1989 Response-Nonresponse File of the Panel Study on Income Dynamics and the 1993 Syracuse University Public Use File of the German
Socio-Economic Panel.
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TABLE 7

27

BeFORE-GOVERNMENT EQUIVALENT FamiLY INCOME BY QUINTILE FOR WORKING AGE MEN WITH DISABILITIES

IN THE UNITED STATESAND GERMANY

UNITED STATES GERMANY
QUINTILE t-2 t-1 t t+1 t+2 t-2 t-1 t t+1 t+2
Lowest 244 26.7 26.1 30.6 274 155 17.3 20.0 21.8 20.0
Next Lowest 18.9 15.6 18.9 17.8 18.8 20.0 20.0 17.3 24.5 17.6
Middle 25.0 211 17.8 20.0 20.5 21.8 24.5 26.4 21.8 27.1
Next Highest 16.7 18.9 19.4 10.6 145 227 18.2 155 17.3 21.2
Highest 15.0 17.8 17.8 211 18.8 20.0 20.0 209 145 14.1
Mean 26,128 28,147 27,853 28,073 27916 52,765 47,553 47,644 39,794 47,680

Source: 1989 Response-Nonresponse File of the Panel Study on Income Dynamics and the 1993 Syracuse University Public Use File of the German

Socio-Economic Panel.

TABLE 8

AFTER-GOVERNMENT EQUIVALENT FAMILY INCOME BY QUINTILE FOR WORKING AGE MEN wWiTH DISABILITIES

IN THE UNITED STATESAND GERMANY

UNITED STATES GERMANY
QUINTILE t-2 t-1 t t+1 t+2 t-2 t-1 t t+1 t+2
Lowest 250 22.8 239 233 19.7 16.4 20.0 18.2 18.2 16.5
Next Lowest 20.0 15.6 19.4 211 214 236 21.8 17.3 23.6 16.5
Middle 222 239 18.3 194 24.8 19.1 20.0 28.2 27.3 28.2
Next Highest 17.2 194 17.8 13.9 14.5 22.7 18.2 155 13.6 17.6
Highest 15.6 18.3 20.6 222 19.7 18.2 20.0 209 17.3 21.2
Mean 22,196 24,066 24,191 25,028 25,273 34,733 33,739 34,867 35,014 39,464

Source: 1989 Response-Nonresponse File of the Panel Study on Income Dynamics and the 1993 Syracuse University Public Use File of the German

Socio-Economic Panel.

to after-government income. In Germany the relevant num-
bers are 46.3 percent and 41.8 percent.

V. DiscussioN

All modern industrial societies maintain social programs
to protect and assist workers who develop health impair-
mentsthat reducetheir earning capacity. In addition, many
nations have implemented employment support programs
to keep such workersin the labor market. In this paper we
examined the economic well-being of men with disabili-
ties in the United States and compared them with their
counterparts in Germany. We find, using cross-sectional

data, that the mean German with a disability lives in a
household whose income is virtually the same as that of
the mean German without adisability. Thisis not the case
in the United States, where the income gap between those
with and without disabilitiesisapproximately one-quarter.
An even more important finding from a policy perspective
isthat in Germany the pre-tax and transfer income (com-
posed largely of own wage earnings) of men with disabil-
itiesisnearly 80 percent of that of menwithout disabilities.
Inthe United Statesthe pre-tax and transfer incomegap for
men is almost 35 percent.

However, based on our longitudinal data, we suggest
that the large difference in wage earnings and household
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income found in the cross-section may exaggerate the in-
fluence that disability has on incomein the United States.
While the mean household income of men with disabili-
tiesinthe United Statesfell somewhat following a disabil-
ity, this fall was more modest than the income gap found
between those with and without disabilities in the cross-
section.

What we learn from both our longitudinal and cross-
sectional findingsis that the labor earnings of those with
disabilities are a primary determinant of their economic
well-being. Our resultsindicate that, while Americans and
Germans with disabilities are employed at about the same
ratio with respect to those without disabilities, the labor
earnings of Germans with disabilities are much closer to
those of Germans without disabilities than is the case in
the United States. This difference, in large part, explains
the disparity in economic well-being between people with
disabilitiesin the United States and Germany.

These pieces of information suggest that Germany’s
commitment to employment for people with disabilities
contributes to the relatively solid record of labor earnings
by men in Germany. Hence, if the Americans with Dis-
abilities Act and other government initiatives to encourage
accommodation of people with disabilities in the labor
market are successful in increasing the labor earnings of
people with disabilities, thiswill then reduce some of the
income gap between those with and without disabilities.
However, our longitudinal results suggest that there are
limitsto what policy can do. While German menwith dis-
abilities did not experience dramatic absolute declinesin
their economic well-being, they did lose their relative po-
sition in the income distribution. This suggests that guar-
anteeing Americans with disabilities more than their
absolute pre-disability standard of living may be beyond
the scope of current policy.

APPENDIX

UNITED StATES EQUIVALENCE WEIGHTS
FOR ADJUSTING HouseHOLD INCOME

HouseHoLD Size WEIGHT
Single person 1
Couple 1.29
Couple plus child 155
Couple plus 2 children 1.95
Couple plus 3 children 2.29
Couple plus 4 children 2.57
Couple plus 5 children 2.88
Couple plus 6 children 3.16
Couple plus 7 children 3.87

Notes: The equivalence weights for the United States are derived from
the Census poverty thresholds. U.S. Department of Commerce, 1991.

Equivalence weights for alternative family compositions are not shovn
here but were included in the calculations of equivalent income.
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In this paper, we investigate whether elimination of the
savingsassociation charter might reducelendingto® non -
traditional” (e.g., low-income) mortgage borrowers. We
present a theoretical model of lender portfolio choice, in
which nontraditional lenders have some market power
and traditional lenders are price-takers in the mortgage
market. The comparative statics indicate differences be -
tween nontraditional and traditional lenders in terms of
their asset all ocation responsesto changesin borrower in -
come and house prices. Empirical tests indicate the ab -
sence of such differences between savings associations
and commercial banks, suggesting that elimination of the
savings association charter would not impair lending to
nontraditional mortgage borrowers.

During the past several years, Congress has debated elim-
inating the federal savings and loan (S&L) industry by
merging thefederal S& L charter into the commercial bank
charter.! As the number of savings associations has de-
clined sharply over the past decade (from 2,961 savings
banks and savings and loans with either national or state
chartersin 1986 to 1,997 at the end of 1997), the elimina-
tion of the federal S&L charter might seem to be simply
one more step in financial consolidation.

Some critics of the plan, however, point out that theini-
tial policy goal of chartering a separate set of depository
institutions was to create institutions with a special com-
mitment to a particular type of lending, and, in the case of
savings associations, the goal was to have a set of institu-
tionswith aspecia commitment to the housing market. In
spiteof therapid growth of mortgage securitization and the
prevalence of commercial and mortgage banks in mort-
gage lending, they argue that a depository institution with
aspecial commitment to mortgage lending still is needed.

According to these critics, commercial and mortgage
banks are “cream-skimmers’ who make easy real estate
loans, but who do not develop the relationships with un-
usual or nontraditional borrowers, that arerequired to lend
successfully to these borrowers or institutions. A corollary
to this view is that commercial banks provide only con-
forming mortgages that can be sold in the secondary mort-
gage market, while savings associations make “hard’
mortgages that often must be held in the ingtitution’ s port-
folio. Asiillustrated later, these types of institutions may
behave differently in their asset allocation in response to
changes in borrower income or house prices. Such differ-
ences may provide tests of whether or not specia borrow-
ers are served by these ingtitutions.?

1. Under some of these proposals, the regulator of most savings asso-
ciations (the Office of Thrift Supervision, or OTS) would be consoli-
dated with commercial bank regulators (the Federal Deposit I nsurance
Corporation, the Office of the Comptroller of the Currency, and the Fed-
eral Reserve). The savings association industry has argued that charter
elimination, if any, should beof the“charter-up” variety, givingall thrift
powers to banks rather than limiting thrift powers to those of banks.

2. Brenwith a*“ special commitment” by savings associations, the ques-
tion persists asto why a special charter is needed to promote this com-
mitment, since most mortgage-related activities, with the exception of
somereal estate devel opment |oans, can be undertaken by aninstitution
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In this paper, we present a theoretical model of lender
portfolio choice between home mortgages and an aterna
tive investment in a government security. We distinguish
between traditional lenders, who are price-takers in the
mortgage market, and nontraditional lenders, whoinvest in
informationin order to obtain some market power in anon-
traditional mortgage market. We then use redlistic para-
meter values to simulate the comparative statics of the
model. These simulations inform the structure of our esti-
mated equations, where we find no evidence that savings
associations are more oriented to nontraditional mortgage
borrowers than commercial banks. Thus, the savings as-
sociation charter does not appear to make savings associ-
ations behave more like nontraditional lenders.

|. THE GOVERNMENT' S COMMITMENT
To A SPeciaL DEPOSITORY
FOR THE HOUSING SECTOR

Savings associations had existed for about 100 years prior
to the Great Depression as cooperatives that pooled the
savings of members and then made |oans to members for
housing. But during the 1930s, the federal government
transformed the industry into a tool of public policy and
madeit asymbol of the government’ scommitment to hous-
ing (National Commission 1993).

This tool worked well until the mid-1960s, when the
S& L industry encountered the first of many crises. Be-
cause the industry funds longer-term mortgages with
shorter-term deposits, each market or regulatory devel op-
ment that made it easier for depositorsto place their funds
elsewhere and receive higher yields placed pressure onin-
dustry profitability. By 1970, the need for the S&L indus-
try to adopt new strategies for funding mortgages was
evident to many observers, but, as the National Commis-
sion (1993) points out, “Congress’ insistence that S&Ls
continue to function amost totally as vehicles for achiev-
ing national housing goals prevented needed adjustments
from occurring” (p. 23).

By 1988, the S& L industry was in the midst of afull-
blown crisis, but even then the industry and Congress were
able to block changes because of afear that national hous-
ing policy would be damaged if the special nature of the

with either acommercia bank or savings association charter. One an-
swer isthat it istheregulator of the industry—in this case the Office of
Thrift Supervision—that creates the special commitment because it is
focused on the industry and understands it better, and therefore allows
more “relationship lending.” Beyond this argument, it isdifficult to un-
derstand why changing the charter of savings associations would
change the activities of the savings associations.

S& L werealtered.® As stated by Danny Wall (1988), Chair-
man of the Federal Home Loan Bank Board (then regulator
of the S& L industry) at the height of the thrift crisis (p. 237):

...it seemsclear to methat the Congressisabsol utely com-

mitted to thisindustry, because of the predominance of its

responsibility isfocused on housing finance....

It is clear to me that the Congress, as the policy maker,

wants an industry like thisto exist, with a charter in com-

munity after community, unlike the mortgage bankers....

Mortgage bankers expand and contract with the market,

and that kind of ahility is necessary and desirable. On the

other hand, in the down times, the savings institution in-
dustry has still financed housing.

Now, ten years later, the debate about “modernizing”
bank charters still evokes concern that smaller deposito-
ries, particularly thrifts, are needed to accomplish impor-
tant policy goalsin housing and community development.
For example, Nicolas Retsinas—Assistant Secretary of
Housing and Urban Development and Federal Housing
Commissioner—states (1997):

...any proposal to modernize financial services must en-

sure that institutions are not discouraged and precluded

from continuing to concentrate in mortgage lending. Pub-
lic policy in this country has always recognized the value

of promoting home ownership.

...We should not force institutions that focus on housing

finance to abandon a business that not only is profitable

but also fulfills a very important public purpose.

[l. THE DEMAND FOR M ORTGAGESAND ASSET
ALLOCATION BY FINANCIAL INSTITUTIONS

Banksinvest in understanding their customers as part of
understanding the risks of lending. Evaluating loan appli-
cants and monitoring loan borrowers allows banksto build
up expertise, and thisinformation may then be used to ex-
tend credit to borrowerswho find it difficult to obtain el se-
where.* Savings associations, with higher proportions of
lending focused on mortgages, may build up special ex-
pertise in the mortgage market.

Thereare, in essence, two residential mortgage markets:
the traditional mortgage market, which usually provides
fixed-rate mortgages with a 20 percent down payment to
borrowers with well-known credit characteristics, and the
nontraditional market. To illustrate how these markets
might become segmented, consider a simple model with
two typesof borrowers—onetypethat haswell-known risk

3. Therewere, of course, many causesof the1980sS& L crisis, and there
are literally hundreds of publications about it. Some of the better ones
areBarth (1991), Kane(1989), National Commission (1993), and White
(1991).

4. See Blinder and Stiglitz (1983).
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characteristics and the other with nontraditional risk char-
acteristics. Both types of borrowers have housing valuesas
part of their Cobb-Douglas utility functions, as used by
Sein (1995), and both are constrained by their budgets or:

®  Uzalnv+- a)lF
-Q(fﬁMi +pF - |- 1(S- D)),

where V isthe house price, F isthe quantity demanded of
other goods (called food), r§) is the rate demanded by bor-
rowers for mortgage credit, M is the amount of mortgage
credit demanded, p isthe price of food, | isthe borrower’s
income, r; is the risk-free interest rate, which here is the
opportunity cost of the down payment, Sis the borrower’s
savings, D isthe down payment on the mortgage, a isapa-
rameter of the utility function, g the marginal utility of in-
come, and the subscript i denotes the type of borrower
(which will beindicated only when needed for clarity). By
definition, V=M+D, and we assumethat the mortgage rate
is higher than the risk-free interest rate and that the bor-
rower is certain about his or her income. Thus, the bor-
rower uses all savingsfor the down payment, or S=D. The
borrower chooses the value of the house and the quantity
of goods he or she wishes to consume, yielding the first-
order conditions:

2 u/IvV=a/V- q2=0

U/TF=(1- a/F- p=0
l=r2(V-S)+pF.

By solving for the marginal rate of substitution between
the value of the house and food, and using the income
constraint, we find the mortgage amount desired by the
borrower:

D
(3) M = a(l +DrMS) s

Y

The Traditional Mortgage Lender

We assume that financia institutions minimize the vari-
ance of a portfolio for any given level of expected return
and then integrate this standard model of asset allocation
with the supply and demand conditions in the mortgage
markets. First, consider atraditional mortgagelender, who
holds two types of assets—Treasury securities and tradi-
tional mortgages. By traditional mortgages, we mean mort-
gages that meet well-understood and standardized under-
writing criteria. Thetechnology for creating such afirm—
one that underwrites corventional, conforming mortgages
—isreadily available.

The traditional mortgage lender 's expected return on a
traditional mortgageiis:

(4) rn::[rM(l_ dc)+dc|c_ C.- rf]'

where d, is the probability of default for atraditional bor-
rower, |, isthelossrate on adefaulted traditional mortgage
(I.< 0), and c isthe cost of underwriting atraditional bor-
rower. Since the traditional mortgage lender can invest in
Treasury securitiesaswell, the expected return on the port-
folio of thistype of institution is:

() Yo = XM X Iy,

where x; and % (which here equals 1-x,) are the propor-
tions of traditional mortgages and Treasury securitiesheld
in portfolio.

Thevariancein return on atraditional mortgage (thein-
stitution holds assets until maturity, so thereisno variance
in the return on Treasury securities) is:

(6) Vc = (rM - lc)zdc(l_ dc)’
and the traditional mortgage lender solves the problem:
7) O, =Minxl, s.tu,=y,,

where myisthe firm’s target rate of return, and the tradi-
tional mortgage lender solves for x; and x;.
Solving for x., we find:

(8) .

m-r
—_p °f
X = —2—1

nl_rf.

With free entry and exit in the traditional mortgage in-
dustry, the target rate of return is driven by competition to
equal the expected risk-adjusted return on capital in the
economy. Wesolvefor the contractual traditional mortgage
rate (ry,) so that:

9 vV,
m = (m,- 1)+

where (m,,, N, ) isthe accepted risk-return trade-off in the
economy (similar to a long-run or equilibrium return to

capital).®

5. Equation (9) is similar to the equation for a capital market line, but
instead of suggesting that an exogenous covariance exists between the
market portfolio and the default risk of a mortgage (which we be-
lieveis difficult, if not impossible, to define and estimate), we argue that
the entry and exit of firmsin the market brings about an adjustment in
mortgage rates that equates the firms' willingness to take risk with the
willingness of investors generally.
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Using equation (9), we find ry,* from equation (4), and
then solve equation (8) for xy* , the equilibrium proportion
of mortgagesheld by atraditional mortgagelender. Theso-
lution is complicated, but can be calculated without diffi-
culty using Mathematica.®

The Nontraditional Mortgage Lender

Making nontraditional mortgages requires an “up-front”
fixed cost investment by the lender, so that the lender
“knowsthe market.” Thisinitial investment makesthelen-
der’'s market idiosyncratic, partly protecting the nontradi-
tional lender from competitors. Having paid to be a
monopolist, the nontraditional lender chooses the nontra-
ditional mortgage rate to maximize total revenues or:

(10) Maxrg M.,

wherer) isthemortgagerate offered by thelender toanon-
traditional mortgage borrower, and M,, is the demand for
mortgages in the lender’ s nontraditional market.

Like the traditional lender, the nontraditional lender
minimizes the variance of its portfolio subject to its target
rate of return. However, the nontraditional lender can in-
vest in Treasury securities and traditional mortgages, as
well as nontraditional mortgages, or:

= nga: 2 2 _
(11) O,=Minxyv, +xv, s.tu =y,

where y, is xm+x,m+ (1 — X, — X )r¢, and m, is the ex-
pected return on a nontraditional mortgage (defined in a
manner similar to that for the traditional mortgage).

The nontraditional mortgage lender solves for the pro-
portion of traditional and nontraditional mortgages to
hold, subject to the contract mortgage rate in the nontra-
ditiona market (determined by equation (10)) and the con-
tract rateinthetraditional market (determined by equation
(9)). Again, the solution is complicated but easily derived
using Mathematica.

[11. SmMuLATION OF COMPARATIVE STATICS

To illustrate the effect of interest rate and income shocks,
we userealistic parametersfor our model and graph the ef-
fect of changes in interest rates, borrower income, and
down payment amount on the proportion of mortgage
holdingsfor eachtypeof lender. For simplicity, weassume
that the parametersin the utility functions and the income

6. Laderman and Passmore (1998) is an expanded version of this paper,
containing the Mathematica code.

and savings of traditional and nontraditional mortgage
borrowers are the same. We also assume that the covari-
ance between the expected return on traditional and non-
traditional mortgagesiszero, althoughitisstraightforward
to useagiven covariance structure. The completelist of pa-
rameter assumptionsis given in the Appendix.

The cumulative default rate for Freddie Mac mortgages
during the 1980s and early 1990s was about 2.16 percent,
with default rates ranging from 0.79 to 6.2 percent, de-
pending on the loan-to-value ratio for the mortgage. This
rangeimpliesannual default ratesfrom under 0.08 percent
to as high as 0.6 percent. For FHA loans, the cumulative
default rates range from 5 percent to 15 percent, implying
annual default rates ranging from 0.5 to 1.5 percent.” We
will assume that traditional mortgage borrowers default at
an annual rate of 0.08 percent and that nontraditional de-
fault at 0.50 percent.

For Freddie Mac, losses on a foreclosure run about 40
percent on their typical conforming mortgage of roughly
$110,000.8 L osses on FHA mortgages range from 45 to 55
percent. Thus, once amortgage defaults, there seemsto be
little variance in the losses incurred as a proportion of the
mortgage. We assume that losses on defaults are 40 per-
cent of the loan amount for both traditional and nontradi-
tional borrowers.

Another parameter of interest isthe cost of underwriting.
We assume that traditional borrowers cost 1 percent of the
mortgage amount to underwrite, and nontraditional cost 3
percent. The average cost of mortgage origination in 1989
has been estimated to range from 1 to 2 percent.® Accord-
ing to the trade press, total origination costs for the average
mortgage in 1994 appear to be somewhat above 2 percent,
but this cost involves much more than underwriting.

For the returns on investments, we base parameters on data
from 1986 to 1996. In our simulations, we use the return and
standard deviation for Treasury bonds for the market’ s ex-
pected risk-return trade-off on a portfolio of mortgages and
bills. We use the return on Treasury hills for the bank’ s cost
of fundsin those smulations where we vary parameters other
than the bank’ s cost of funds. From 1986 to 1996, Treasury

7. For Fannie Mae and Freddie Mac delinquency rates, see their 1995
annual reports. For Freddie Mac’ scumulative default rate and losseson
foreclosure, seeR. Van Order and P. Zorn (1995). For FHA default rates,
see Berkovec, et a. (1998). For an analysis which includes a compari -
son of the default and loss rates of these institutions see G. Canner, W
Passmore, and B. Surette (1996).

8. However, if mortgage payments are brought up to date through either
aloan modification or ahome sale prior to foreclosure, the losses may
fall to arange of 6 percent to 22 percent. See “Examining Secondary
Market Trends,” America’s Community Banker, April 1996.

9. See Passmore (1992).
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bonds yielded 7.5 percent, with astandard deviation of 1 per-
cent, while Treasury hillsyielded 6.01 percent.1°

We first examine the effect on the proportion of mort-
gages held by traditional and nontraditional lenders of a
changeintheir cost of funds. Theyield paid for their funds
isr;, theyield paid on the risk-free investment alternative
available to the lenders. Asthe depository’ s cost of funds
increases with interest rates, the proportion of total mort-
gagesheld in lenders’ portfolios declines because the rel-
ative attractiveness of Treasury securities rises (top panel,
Figure 1). The traditional lender contracts its share of tra
ditional mortgages (the only type of mortgages it holds)
more quickly than the nontraditional lender because the
marginal profit on a traditional mortgage, while falling
rapidly compared to a Treasury security, is not falling as
rapidly as the margina profitability of a nontraditional
mortgage. Thus, the traditional-only lender is substituting
Treasuries for traditional mortgages, while the nontradi-
tional lender is substituting Treasuries for both traditional
and nontraditional mortgages, and also is substituting tra-
ditional for nontraditional mortgages. As shown in the
middle panel of Figure 1, the proportion of nontraditional
mortgages held by the nontraditional lender fallsrapidly as
ratesrise.!!

When examining the mortgage-to-asset ratio (bottom
panel of Figure 1), which will bethevariable of interestin
the empirical work that follows, the traditional lender con-
tracts more rapidly than the nontraditional lender at lower
levels of interest rates, but the contraction by these lenders
becomes almost identical at higher levels of interest rates.
These representative simulations suggest that changes in
mortgage-to-asset ratios of lenders in response to interest
rate shocks are unlikely to differ much by type of lender.*?

10. We aso conducted simulations using return parameters based on
long-run historical data from 1926 to 1991. (See Laderman and Pass-
more 1998.) These simul ations showed responsesthat were qualitatively
similar to the simulations based on the more recent data.

11. Note that the level of the nontraditional mortgage-to-asset ratio is
usually very small relative to the level for the traditional mortgage-to-
asset ratio. Thereislittle empirical evidence about the level of nontra-
ditional mortgages. For a brief time, the OTS collected information
from savings associations on the amount of mortgages they made with
greater than 80 percent loan-to-value ratios and with no private mort-
gage insurance. This type of mortgage often is extended to nontradi-
tiona borrowers. Many of the ingtitutions had less than 5 percent of
their mortgages in this category.

12. Note that the desired amount of mortgages can be negative or can
exceed 100 percent, depending on their relative return. If theinstitution
has the ahility to “short” mortgage securities or Treasury securities, it
might pursue these strategies. Otherwise, we could assume the mort-
gage-to-asset ratio is capped at zero or 100 percent. For the discussion
of the comparative statics, this makes no difference.

FIGURE 1

THE EFFECT OF INTEREST RATE SHOCKS
ON MoRTGAGE HOLDINGS
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Similarly, changes in the expected return on a market
portfolio (Figure 2) are very similar for lenders with high
or low proportions of nontraditional mortgages in their
portfolios. In addition, these changes affect the proportion
of mortgages of all lendersin alinear and direct fashion,
with increases as the expected return on the portfolio in-
creases (holding risk—which results only from holding
mortgages—constant) resulting in larger relative holdings
of mortgages.

Income shocks have very different effects on traditional
and nontraditional lenders (Figure 3). In our model, tradi-
tional mortgagesare provided by aclassic, atomistic group
of suppliers. Changesin the level of income of traditional
mortgage borrowers result in changesin the overall size of
the traditional mortgage market, but do not result in
changes in the relative proportion of assets allocated to
mortgages by traditional lenders (top panel, Figure 3). In
contrast, nontraditional mortgagesare provided by lenders
who “know their community” and see the downward slope
of the community’s demand curve. Thus, an increase in
these borrowers' incomes raises the profitability of pro-
viding mortgages to these borrowers, causing the ratio of
nontraditional mortgages to assets to rise (middle panel,
Figure 3) and theratio of traditional mortgagesto assetsto
fall at nontraditional lenders (top panel, Figure 3).

As shown in the bottom panel, the fall in traditional
mortgages can exceed the rise in nontraditional mortgages
at nontraditional lenders, with the result that a positive in-
come shock has a negative effect on the mortgage-to-asset
ratio at nontraditiona lenders. (But a nonnegative rela-
tionship between income and the mortgage-to-asset ratio,
or onethat isonly dlightly different from that experienced
by traditional lenders, isalso possible.) Aswill be seen be-
low, the possibility of a non-zero response is a key dis-
tinction in our effort to separate lenders who provide a
commodity-like mortgage product from those who serve
markets with nontraditional borrowers.

Similarly, changesin house prices (which, in our model,
are equal to changes in down payment requirements) have
different effects on traditional and nontraditional lenders
(Figure 4). Higher home prices (or higher down pay ment
requirements) cause consumer demand for mortgages to
contract. The effects are equivalent to a negative income
shock, with the marginal profitability of nontraditional
mortgages falling as housing prices or down payment re-
guirements rise, and lenders then contracting the propor-
tion of nontraditional mortgages in their portfolios
(middle panel). However, overall mortgage-to-asset ratios
at nontraditional lendersrise, as relatively more tradi-
tional mortgages (with their small marginal profits) are
added to compensate for the decline (bottom panel). Tra-
ditiona lenders, who do not see consumer demand in their

FIGURE 2

THE EFFECT OF MARKET PORTFOLIO RETURN
ON MORTGAGE HOLDINGS
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FIGURE 3 FIGURE 4
THE EFFeCT OF INCOME SHOCKS THE EFFecT OF House Price
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obj ective functions, do not change the relative proportions
of their portfolios.

Finally, we cal culated the mortgage ratesimplied by our
model (Figure5). Traditional mortgage ratesvary with in-
terest rates and span areasonable range of values. Nontra-
ditional mortgage rates are set at the revenue-maximizing
level and are not influenced by other interest rates. Gener-
ally, the nontraditional rate derived from our simulations
is higher than the traditional rate.

IV. A REGRESSION ANALYSIS OF BANK AND
SAVINGS AssOCIATION LENDING BEHAVIOR

To test our theory and to describe the differencesin lend-
ing behavior between commercia banks and savings asso-
ciations, we devel op aregression model based on the theory
presented earlier. Our theory suggests that interest rates
have a negative and nonlinear effect on the mortgage-to-as-
set ratio at both traditional and nontraditional lenders,
while the market return has a positive and linear effect. For
nontraditional lenders, both the income of borrowers and
house prices can affect the mortgage-to-asset ratio, but for
traditional lenders, income and house prices have no effect.

Let m be the mortgage-to-asset ratio, and assume that
the depository institution desiresto move thisratio to ara-
tio of m*. We assume a partial-adjustment process:

(12) m, = m_, +k(m - m.)),

FIGURE 5
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wheret isatime subscript. The optimal mortgage-to-asset
ratio, m*, is modeled as a function of interest rates, mar-
ket returns, borrower incomes, house prices, and ddlin-
guency rates, aswell as control variablesfor the region of
the country and the size class of the institution.

The Linear Model

Despite the nonlinear nature of our theoretical model, our
first regression has a simple linear specification. This re-
gression provides uswith initial valuesfor the parameters
in the nonlinear regression estimation, as well as a check
on the robustness of other results. Thelinear model for the
optimal mortgage-to-asset ratio is:

(13) m =c+ar, +H +gV,+l m
+q,NE + g,S+ q;MW + ¢, LARGE

+q.MED + ¢, MNPDNA

In our empirical work, we usethe one-year Treasury bill
interest ratefor r;, real average hourly earningsin the state
in which theinstitution islocated for |, the weighted aver-
agereal value of median house pricesin the statein which
the ingtitution is located for V, and the 10-year Treasury
bond interest rate for m,,.1* MNPDNA is the long-run aver-
age of theratio of theinstitution’s past-due and nonaccru-
ing mortgage loans to total mortgage loans, measured in
percent.!* The interest rates are measured in percent, asis
the dependent variable in the regression. Rea average
hourly earnings are in dollars. The house price is in thou-
sands of dollars.

13. The house price variablewas constructed in several steps. First, me-
dian house prices for 1987 were obtained from the National Associa-
tion of Redltors. These data arein thousands of nominal dollarsand are
availableby Metropolitan Statistical Area(MSA). Next, M SA datawere
aggregated to the state level using population weights. Then, for each
state, a time series of house prices was generated by multiplying the
1987 house price by atime series of repeat sales house priceindicesfor
that state. The house price index is normalized to be 100 in every state
in 1987, so the resulting house price time series was divided by 100 to
yield a time series of nominal house prices, in thousands of dollars.
Nominal house prices were then converted into real house prices using
the Consumer Price Index.

14. The past due and nonaccruing ratio was taken as the sum of mort-
gage loans past due 90 days or more plus nonaccruing mortgage loans,
divided by total mortgage loans. The long-run average was taken over
the years in the sample period for which data were available:
1990.Q1-1996.Q4 for savings associations and 1991.Q1-1995.Q3 for
commercial banks.
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The control variables NE, S, and MW are dummy vari-
ables, with values of 1 indicating that the institution isin
the Census-defined Northeast, South, or Midwest, respec-
tively. (The West is the omitted category.) The variable
LARGE takesavalueof 1 if theinstitution hastotal assets
greater than or equal to $1 billion as of the third quarter of
1988, and the variable MED takes avalue of 1 if theinsti-
tution has total assets greater than or equal to $500 mil-
lion, but less than $1 billion, as of the same date.

Our data are quarterly and cover the period from the
third quarter of 1988 to the fourth quarter of 1996.%° We
screened our sample to include only ingtitutions that ex-
isted throughout the sample period and that were well-cap-
italized as of the third quarter of 1988. We aso excluded
savings associations with unusually high (3 85 percent) or
unusually low (£10 percent) mortgage-to-assets ratios in
any quarter of the sample.’® We applied the same screens
to commercia banks that we applied to savings associa-
tions. After applying these screens, we had 3,230 banks
and 693 savings associations in our sample.

Figure 6 presents the time series of the cross-sectional
means of the dependent variablefor commercial banksand
saving associations. Savings associations do much more

15. Since the regression includes the lagged dependent variable on the
right-hand side, thefirst observation for the dependent variableisin the
fourth quarter of 1988.

16. In addition, we use only savings associations whose regulator—the
OTS—is separate from the regulators of commercial banks.

FIGURE 6

MEAN oF THE MORTGAGE-TO-ASSET RATIO

residential mortgage lending than commercial banks; the
mean mortgage-to-asset ratio over our savings association
sample ranges from 48.8 percent to 54.8 percent, whereas
for banksit rangesfrom 20.4 percent to 24.2 percent. Also,
savings associations responded to the credit crunch of the
early 1990s by cutting back mortgage lending sharply,
while banks increased their mortgage lending at a steady
pace. Table 1 presents sample statistics for the regression
variables.

Model Estimation and Results

Inserting equation (12) into equation (13) and dropping the
t subscriptson rg, I, V, and m,,, we estimate the following
regression equation:

(149  m=(1- km, +kec+kar,
+kbl +kgV +kl m, +kg,NE

+kq,S + kq;MW + kq,LARGE
+kgsMED + kg, MNPDNA+ €,

where eisanormally distributed error term.

The regression results are presented in the second and
third columns of Table 2. Except for m,_,, we present only
the long-run coefficients, which affect the desired mort-
gage-to-asset ratio. The results suggest that the banks be-
have as predicted by the theoretical model: the long-run
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TABLE 1

SAMPLE STATISTICS FOR REGRESSION VARIABLES
CoMMERCIAL BANKS

VARIABLE MEeaAN MEDIAN MiNIMUM Maximum SD.
m 22.44 20.77 10 80.89 8.21
re 5.89 5.64 3.18 9.57 177
| 2.76 279 2.02 3.75 0.31
\Y, 29.15 28.05 13.83 83.98 7.04
7.26 7.2 5.36 9.36 1.05
NE 0.1 0 0 1 0.29
S 0.39 0 0 1 0.49
MW 0.47 0 0 1 05
LARGE 0.005 0 0 1 0.07
MED 0.009 0 0 1 0.09
MNPDNA 0.91 0.64 0 11.93 0.95
SAVINGS ASSOCIATIONS
VARIABLE MEAN MEDIAN MiNIMUM MAXIiMuUM SD.
m 51.79 52.63 10.37 84.81 51.41
re 5.89 5.64 3.18 9.57 177
| 2.82 2.83 2.02 3.75 0.3
\% 31.05 285 13.83 83.98 8.96
7.26 7.2 5.36 9.36 1.05
NE 0.2 0 0 0.1 0.4
S 0.32 0 0 0.1 0.47
MW 04 0 0 0.1 0.49
LARGE 0.03 0 0 0.1 0.16
MED 0.04 0 0 0.1 0.18
MNPDNA 1.26 0.83 0 17.34 1.43

coefficient on the risk-free rate is negative and significant,
and the coefficient on the market return is positive and sig-
nificant. In contrast, for savings associations, the coefficient
on therisk-freerateis positive and significant, while the co-
efficient on the market return is negative and significant.*”

17. Both the risk-free interest rate and the 10-year Treasury bond rate
were on adeclining trend from the end of 1988 to about the end of 1993,
and then turned up for about ayear before leveling off.

Theestimation a so indicatesthat thereisno statistically
significant difference between how banks' and savingsas-
sociations' mortgage-to-asset ratios respond to changesin
income or changes in house prices. We calculated 90 per-
cent confidence intervals for the estimates of the long-run
coefficients on income and house prices for the two types
of institutions and found that they overlapped.

To check our resultsthat the responses of the mortgage-
to-asset ratio to changes in income and the home price
at banks and savings associations are not significantly
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TABLE 2

LINEAR REGRESSION RESULTS FOR MORTGAGE-TO-ASSET RaTIO: FuLL SAMPLE

EXPLANATORY CoMMERCIAL BANKS SAVINGSASSOCIATIONS
VARIABLE (98,408 OBSERVATIONS, (21,177 oBSERVATIONS, ADJUSTED R?=0.974)
ADJUSTED R?=0.96)
UNCONSTRAINED CONSTRAINED
REGRESSION REGRESSION
m_, 0.981™" 0.985™" 0.985™"
(0.001) (0.001) (0.001)
constant -0.993 438 -7.03
(4.45) (16.9) (16.2)
I -1 9.64™" 0
(0.302) (1.47) (0)
435" 117 2.14
(1.15) (4.82) (4.87)
\ 0.142"" -0.23 -0.169
(0.043) (0.161) (0.162)
My 391 -6.21"" 7.85""
(0.537) (2.14) (1.2
NE 8.87""" -8.91° -8.78
(1.63) (5.09) (5.14)
S 1.26 -1.56 -0.737
(1.49) (5.04) (5.09)
MW 1.79 -0.168 0.396
(1.45) (5.21) (5.27)
LARGE -3.78 6.68 0.617
(4.09) (7.38) (7.45)
MED -5.14" -6.93 -7.04
(3.02) (6.24) (6.31)
MNPDNA -3.0™" =242 -2.49""
(0.317) (0.887) (0.898)

Norte: Except for m, _,, reported numbers are partial derivatives of m'; standard errors are in parentheses.

* () statistically significant at the 10 (1) percent level

different, we also estimate the linear model with our theo-
retical constraintsimposed on thelong-run coefficientsfor
the risk-free rate and the market return in the savings as-
sociation regression. Specifically, we restrict the coeffi-
cient on the risk-free rate to be less than or equal to zero
and the coefficient on the market return to be greater than
or equal to zero.

Imposing the constraints on the estimation of the risk-
freerate and market return coefficientsresultsin azero co-
efficient for the risk-free rate and a positive and significant
coefficient for the market return for savings associations
(last column). These results are more consistent with the
simulations of the theoretical model than were the uncon-
strained regression results for savings associations.

Asin the unconstrained regression, the savings associa
tions' long-run income and home price coefficients are not
significantly different from those of banks. Based on these
results, one cannot say that savings associations behave
more like the theoretically modeled nontraditional lender
than do commercial banks. However, two considerations
cloud the interpretation of thisresult. First, our model sug-
geststhat the partial derivative of the mortgage-to-asset ra
tio with respect to home prices is dependent on the level s of
other variables. Second, the unconstrained savings associa-
tions' results depart from the predictions of the theoretical
model about how the mortgage-to-asset ratio is affected by
therisk-free interest rate and the market return. We can cor-
rect for thefirst problem by turning to a nonlinear model.
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The Nonlinear Model

Thebasic nonlinear model for the desired mortgage-to-as-
Setratiois:

(15) m = dréf‘l'["’vgO +bl+gV+l m+gNE
+0,S+ ;MW + ,LARGE
+MED + q,MNPDNA,

The form of equation (15) was suggested by three fea-
tures of the simulation results shown in Figures 1-4. First,
the partial derivatives of the mortgage-to-asset ratio with
respect to the risk-free interest rate, income, and the value
of the house can be nonlinear, while the partial derivative
with respect to the market return is linear for both tradi-
tional and nontraditional lenders. Second, the shapesof the
partial derivatives of nontraditional lenders’ mortgage-to-
asset ratios with respect to the risk-free rate, income, and
house price depend on the other variables. Third, the sim-
ulation results show that the partial derivatives of nontra-
ditional lenders’ mortgage-to-asset ratios with respect to
income and home price may be concave. Including the pa-
rameter and the linear income and home price terms per-
mits enough flexibility in the functional form so that the
partial derivatives of the mortgage-to-asset ratio with re-
spect to income and home price can be concave.

Inserting equation (12) into equation (15), we attempted
to estimate the following nonlinear equation?®:

(16) m, = (1- k)m,_, +kdr? 1%y
+kb,| +kg,V + Kkl m, +kg,NE
+kq,S+ kg,MW + kg,LARGE
+kg;MED + kgq;MNPDNA+ €.

The estimation of this model converged for savings as-
sociations but not for banks, so we simplified the specifi-
cation to exclude the linear terms in income and home
price. This restricts the partial derivatives with respect to
income and home price to be either positive or negative
throughout (with the slope either decreasing or increasing
throughout), constant, or zero. Note that this excludes the

18. In order to do the nonlinear estimation, we had to provide initial
values for each of the parameters. Setting d=1 and b,=g,=0, and using
sample means for the explanatory variables, we assigned initial para-
meter values so asto equate the value of each of the partial derivatives
in the nonlinear regression with the corresponding partial derivativein
the corresponding (bank or savings association) unconstrained linear
regression.

possibility of a positive and decreasing slope turning to a
negative and decreasing slope asincome or home pricein-
creases. In other words, it excludesthe possibility of acon-
cave shape for the derivative.'

19. We dso attempted to estimate the following equation:

= d(@gry, ) (bl )™ (GV)* +b, I +1 m
+0; NE+ .S+ MW + q,LARGE
+0MED + g;MNPDNA.

The estimation converged for savings associations, but not for banks.

TABLE 3

NONLINEAR REGRESSION RESULTSFOR
MOoRTGAGE-TO-ASSET RATIO: FULL SAMPLE

EXPLANATORY CoMMERCIAL BANKS SAVINGSASSOCIATIONS
VARIABLE (98,408 OBSERVATIONS, (21,177 OBSERVATIONS,
ADJUSTED R?=0.96) ADJUSTED R?=0.974)

m_; 0.981" 0.985""
(0.001) (0.001)
I -0.629™" 9.13™
(0.009) (0.0001)
0.986" -1.23
(0.055) (0.794)
% 0.038" -0.06
(0.07) (0.735)
Mh 403" -4.98"
(0.202) (2.08)
NE 9.0 717
(1.53) (5.06)
s 2.26' 0.802
(1.28) (4.95)
MW 3.62" 3.67
(1.28) (5.05)
LARGE -4.15 5.89
(4.07) (7.42)
MED -4.88 -7.53
(3.0) (6.3)
MNPDNA -2.99" 248"
(0.315) (0.898)

Note: Except for m,_4, reported numbers are partial derivatives of m*;
standard errors are in unbolded parentheses; significance levelsarein
bold parentheses.

10 statistically significant at the 10 (5) (1) percent level
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The simplified regression model thenis:

(17) m =(1- k)m_, +kdr?1°V® + K m_
+kg,NE + kg,S+ kq,MW + kq,LARGE
+kg;MED + kg, MNPDNA+ e,

The estimation of equation (17) corverged for both
banksand savingsassociations (Table 3). Again, except for
m, _4, we report only the partial derivatives of the optimal
mortgage-to-asset ratio with respect to each of the vari-
ables. For both banks and savings associations, we eval u-
ate these partia derivatives at the pooled sample (banks
and savings associations together) means for the explana
tory variables. Using the same values for the relevant ex-
planatory variablesto calculate the partial derivatives that
depend on these variables in the bank and savings associ-
ation regressions ensuresthat any differencesin these par-
tial derivatives are due to factors other than differencesin
the underlying variables.

Asinthelinear regressions, thereisno statistically sig-
nificant difference between banksand savingsassociations
inthe estimated partial derivatives of their mortgage-to-as-
set ratios with respect to income or the house price.?

20. We attempted to estimate equation (17) with constraintsimposed in
the savings associ ationsregression on the signs of the partial derivatives
of the mortgage-to-assets ratio with respect to the risk-free interest rate
and the market return, but the estimation did not converge.

TABLE 4

High Mortgage-Ratio Banks

The regression results so far suggest that there is no dif-
ference between banks and savings associations in terms
of their responses to shifts in the demand-side variables.
Yet theseresultswere derived assuming that our model ad-
equately describes the behavior of commercial banks and

FIGURE 7

MEeaN oF THE MORTGAGE-TO-ASSET RaTIO
FOR HicH MoRTGAGE RaTIO BANKS
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SAMPLE STATISTICS FOR REGRESSION VARIABLES FOR HIGH MORTGAGE RaTIO BANKS

VARIABLE MEeaN MEDIAN MiNimMuM Maximum SD.
m 4151 42.43 7.44 80.89 11.08
re 5.89 5.64 3.18 9.57 177
| 2.79 281 2.02 3.75 0.31
\% 32.87 30 13.83 67.54 8.56
7.26 7.2 5.36 9.36 1.05
NE 0.33 0 0 1 047
S 0.34 0 0 1 047
MW 0.26 0 0 1 0.44
LARGE 0 0 0 0 0
MED 0 0 0 0 0
MNPDNA 115 0.88 0.03 5.54 101
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savingsassociations. Empirically, commercial banksseem
to conform to our model, whereas savings associations do
not, suggesting that our model may not correctly capture
the behavior of depository ingtitutions that specialize in
mortgage lending.

By sdlecting agroup of banks that specialize in mortgage
lending, we can extend our comparison of mortgage-lend-
ing behavior and, in the process, determine if our model of
a depository institution is adequately capturing the re-
sponse of mortgage-oriented lenders. We create a set of
mortgage-oriented banks—those with a mortgage-to-asset
ratio of at least 40 percent as of the third quarter of 1988.
This cutoff results in only 80 banks in the sample, high-
lighting the strong differences in the degree of specializa-
tion in mortgages by banks and savings associations.
Mortgage-oriented banks show a mean mortgage-to-asset
ratio that declinesin afashion similar to the mean savings
association mortgage ratio suggesting that these commer-
cial banks undertake mortgage adjustments in a manner
similar to savings associations (Figure 7).

Totest thistheory, weestimate equation (14) for thehigh
mortgage ratio banks. Table 4 shows the sample statistics.
(Notethat all of the high mortgage ratio banks are small.)
The results are reported in Table 5. The results for high
mortgageratio banks' long-runresponsesto changesinthe
home price or changes in income are not statistically sig-
nificantly different from the unconstrained or constrained
resultsfor savings associations. This providesfurther sup-
port to the hypothesis that the savings association charter
does not give savings associations special market power in
mortgage lending, as compared with commercial banks.

Weal so estimate the nonlinear equation (17) for thehigh
mortgage ratio banks. These results again suggest that
there is no difference between high mortgage ratio banks
and savings associations in terms of their responses to
shiftsin home price or borrower income. Finally, the neg-
ative coefficients on the interest rate and the positive coef-
ficients on the market return in Table 5 suggest that our
model does capture the behavior of depository institutions
that specialize in mortgage lending.

V. CoNCLUSION

This paper presents atheoretical model of lender portfolio
choice between home mortgages and an alternative irvest-
ment in a government security. A distinction is made be-
tween traditional lenders, who are price takers in the
mortgage market, and nontraditional lenders, whoinvest in
informationin order to obtain some market power in anon-
traditional mortgage market. Traditional lendersmay allo-
cate assets between government securities and mortgages

to traditional borrowers, whereas nontraditional lenders
may allocate assets between government securities, mort-
gagesto traditional borrowers, and mortgages to nontradi-
tional borrowers (those about whom the nontraditional
lender has some special knowledge).

Using realistic parameter values, the comparative statics
of the model are simulated, providing information on the
signs and relative sizes of the partial derivatives of total
mortgages with respect to the model’ svariables. The sim-
ulation results highlight that the traditional lender’s port-

TABLES

ReEGRESsION RESULTSFOR MORTGAGE-TO-ASSETS
RaTi0: HiIcH MORTGAGE RATIO BANKS

ExPLANATORY LINEAR REGRESSION NONLINEAR REGRESSION
VARIABLE (2,478 OBSERVATIONS, (2,478 OBSERVATIONS
ADJUSTED R?=0.923) ADJUSTED R?=0.923)
m_; 0.963™" 0.963™
(0.006) (0.006)
constant -394 —
(22.9)
I -0.232 -0.232
(1.76) (0.601)
17.4 6.48
(6.75) (0.459)
\Y -0.505™ -0.147
(0.235) (0.429)
M 4.95 3.45™
(3.02) (0.78)
NE 135 13.49™
(7.12) (6.82)
S 16.5" 14.66™
(6.9) (6.28)
MW 3.69 354
(7.65) (7.13)
LARGE —_ _
MED — —
MNPDNA -4.54™ 'i'gé
(1.91) (1.92)

Norte: Except for m,_;, reported numbers are partial derivatives of m';
standard errors are in unbolded parentheses; significance levelsarein
bold parentheses.

") atistically significant at the 5 (1) percent level
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folio choice is independent of changes in demand-side
variables, whereas the nontraditional lender’ sis not.

The model is then estimated using data for commercial
banks and savings associations to determine whether sav-
ings associations are “special,” that is, whether they be-
have more like nontraditional lenders than do commercial
banks. For alarge panel of banks and savings associations,
the regression results suggest that savings associations are
no more sensitive to changes in borrower income or home
prices than are banks. However, we have concerns about
how well our model describesthe behaviors of savings as-
sociations, and therefore we also estimated the model us-
ing asample of high mortgage ratio banks. Our resultsfor
high mortgage ratio banks imply that our model isnot in-
appropriate for mortgage-oriented depository institutions,
aswell as confirming that savings associations do not be-
have more like nontraditional lenders than do banks.
Therefore, it appears that the savings association charter
could be eliminated without impairing lending to nontra-
ditional mortgage borrowers.
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APPENDIX: PARAMETER VALUES USED IN SIMULATIONS

PARAMETER

SIMULATION VALUE

Annua Default Rate on Conforming Mortgage

Annual Default Rate on Nonconforming Mortgage

Cost of Underwriting a Conforming Mortgage

Cost of Underwriting a Nonconforming Mortgage

Loss Rate on Both Conforming and Nonconforming Defaulted Mortgages
Mean Return on Market Portfolio

Variance on Market Portfolio

Return on Short-Term Treasury Bills

Income of Conforming and Nonconforming Borrowers

Price of Non-housing Goods

Down Payment Requirement on Both Conforming and Nonconforming Mortgages

Relative Preference for Housing versus Other Goods for Both Conforming and Nonconforming Borrowers

0.08 percent

0.5 percent
1  percent
3  percent

40  percent
7.5 percent
0.01 percent
6.01 percent

$100

$1

$20

0.1

REFERENCES

Barth, JamesR. 1991. The Great Savings and Loan Debacle Washing-
ton, D.C.: American Enterprise Ingtitute for Public Policy Re-
search.

Berkovec, James A., Glenn B. Canner, Stuart A. Gabriel, and Timothy
H. Hannan. 1998. “Discrimination, Competition, and Loan Per-
formance in FHA Mortgage Lending.” Review of Economics and
Satistics (forthcoming).

Blinder, Alan S., and Joseph E. Stiglitz. 1983. “Money, Credit Con-
straints, and Economic Activity.” American Economic Review Pa -
pers and Proceedings (May) pp. 287-302.

Canner, Glenn B., Wayne Passmore, and Brian J. Surette. 1996. “Dis-
tribution of Credit Risk among Providers of Mortgages to L ower-
Income and Minority Homebuyers.” Federal Reserve Bulletin
(December) pp. 1077-1102.

Kane, Edward J. 1989. The S& L Insurance Mess:How Did it Happen?
Washington, D.C.: The Urban Institute Press.

Laderman, Elizabeth S., and Wayne Passmore. 1998. “Is Mortgage
Lending by Savings Associations Special?’ Finance and Eco -
nomics Discussion Series, Federal Reserve Board of Governors
(forthcoming).

National Commission on Financial Institution Reform, Recovery, and
Enforcement. 1993. Origins and Causes of the Savings Associa -
tion Debacle: A Blueprint for Reform. Washington, D.C.: U.S.
Government Printing Office (July).

Passmore, Wayne. 1992. “Can Retail Depositories Fund Mortgages
Profitably?’ Journal of Housing Research 3(2) pp. 305-340.

,and Steven A. Sharpe. 1994. “ Optimal Bank Portfoliosand
the Credit Crunch.” Finance and Economic Discussion Series
94-19, Federal Reserve Board of Governors.

Retsinas, Nicolas. 1997. “Financial Modernization Testimony,” Hear -
ings befor e the House Subcommittee on Financial Institutionsand
Consumer Credit (February 13).

Sharpe, Steven. 1995. “Bank Capitalization, Regulation, and the Credit
Crunch: A Critical Review of the Research Findings.” Finance and
Economics Discussion Series 95-20, Federal Reserve Board of
Governors.

Sein, Jeremy C. 1995. “ Pricesand Trading VolumeintheHousing Mar-
ket: A Model with Down Payment Effects.” Quarterly Journal of
Economics (May) pp. 379-406.

Van Order, Robert, and Peter Zorn. 1995. “Income, Location and De-
fault: Some Implications for Community Lending.” Paper pre-
sented at the Conference on Housing and Economics, Ohio State
University, Columbus, July 1995.

Wall, Danny M. 1988. “ The Tasks Ahead.” The Future of theThrift In -
dustry: Proceedings of the Fourteenth Annual Conference, Federal
Home Loan Bank of San Francisco (December) pp. 231-238.

White, LawrenceJ. 1991. The S& L Debacle: Public Policy Lessons for
Bank and Thrift Regulation. New Y ork: Oxford University Press.



	1998_FRBSF_EconomicReview_No2_Pg03-16_Bad-link-FIP
	1998_FRBSF_EconomicReview_No2_Pg17-29_Bad-link-FIP
	1998_FRBSF_EconomicReview_No2_Pg30-45_Bad-link-FIP

