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Introduction

Responsible use of most survey data depends on
a clear understanding of the relationships be-
tween the group of survey respondents and the
target population. Complicating the analysis of
this relationship is the fact that, even within
a survey, the group of respondents will differ
from item to item. Thus, response analysis and
associated weighting of the data collected in
sample surveys has a long history. This study
utilizes econometric techniques to develop an
alternative weighting methodology. These
methods are applied to the American WMedical
Association's telephone surveys on socioeconomic
characteristics of medical practice.

The AMA Physician Masterfile, which is a con-
tinuously updated enumeration of all U.S. physi-
cians, provides us with a unique opportunity to
compare nonrespondents and respondents to our
survey. Because we have access to Masterfile
records for all nonrespondents we can analyze
response patterns based on differences in key
demographic and practice characteristics that
are maintained on the file.

Most studies of nonresponse that attempt to
correct the problem via appropriate weighting of
survey data are forced to assume that nonrespon-
dents are identical to respondents within
strata. This assertion flies in the face of the
known difference in their willingness to respond
respond. Recent developments in econometrics
can be applied to this problem. Heckman (1976)
has developed regression techniques that help
correct for non-random self selection. We apply
these techniques to the self selection embodied
in survey nonresponse.

We investigate the probability of responding
to SMS surveys using multivariate probit esti-
mation. Given our extensive knowledge of the
characteristics of nonrespondents, we are able
to measure key determinants of the probability
of response. In addition to investigating sur-
vey nounresponse, we use the multivariate probit
technique to investigate the willingness to
respond to two key items on the SMS survey, in-
come and hours worked. Following Heckman we use
the estimated underlying and unobservable predi-
liction to respond in the construction of an
instrument that we use to estimate unbiased co-
efficients of the determinants of income and
hours worked. We use these coefficients to pre-
dict responses for nonrespondents and find rela—
tively small corrections occur when our esti-
mates are compared to an ordinary least squares
weighting strategy.

Previous BResearch on Nonresponse

Previous studies thave compared demographic
characteristics of respondents and nonrespon-
dents. 1In most cases, information about indi-

viduals who do not vrespond to surveys is
limited. Various strategies have been used to
estimate characteristics of nonrespondents.

Fitzgerald and PFuller (1982) report that inter-
viewers gathered information on the designated
respondent even if he refused to be inter-
viewed. 1In cases where the designated respond-
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ent terminated the initial contact before
supplying all the information, interviewer ob-
servation was used for some of the items.
Differences were found in demographic charac-
teristics of respondents and refusers re-
fusers differed from respondents in terms of
urbanization of the community, age, marital
status, and dwelling type.

Smith (1983) examined several methods to esti-
mate characteristics of nonrespondents in the
1980 General Social Survey. These methods
included interviewer estimates and extrapolation
for difficulty. According to interviewer esti-
mates, nonrespondent households had older heads
of household, fewer adults, and higher family
incomes. In extrapolating for difficulty, it
was found that labor force participation and
high social status led to more difficulty; the
young and urban were also more difficult to in-

terview. Each method examined proved to be of
limited usefulness in estimating nonrespondent
characteristics.

Berk (1985) compared early and late respon-
dents to the Physicians*® Practice Survey, a com—
ponent of the Wational Medical Care Expenditure
Survey. Adding late respondents did not sub-
stantially affect most of the estimates of key
demographic variables, leading Berk to conclude
that making many callbacks over an extended
period did not reduce nonresponse bias.

Item nonresponse has received little attention
in the literature. Perber (1966) analyzed item
nonresponse by characteristics of respondents in
a consumer mail survey and found that the pattern
of nonresponse was very similar on different
types of questions. Bell (1984) examined item
nonresponse to income questions in a telephone
survey. Logistic multiple regression showed
that females, older respondents, and respondents
with less education had a lower probability of
answering the continous-scale income question.

Lillard et al. (1986) examined income item
nonresponse in the 1980 Current Population
Survey (CPS) and the Census Bureau imputation
procedures that attempt to address the issue.
They utilized multivariate probit estimation of
the probability of responding to the income
question on the CPS. As regressors in the
probit equation they chose variables such as
education and experience categories that are
known to be determinants of the level of in-
come. They concluded that Census imputation
procedures, which ignore these issues, severely
understate income in certain occupations and
most-likely understate average income as well.

Unlike most other research on nouresponse,
this study has information on the demographic
characteristics of nonrespondents. Olson, et
al. (1986) took the initial step of analyzing
differences between SHS survey respondents and
nonrespondents in a univariate context. This
paper takes the further steps of reporting re-
sults of multivariate analyses of survey and
jtem nonresponse and estimating nonresponse bias
with regression techniques.



Deseription of the _Socioeconomic Monitoring
System (SMS) Program
The SMS program is a series of telephone

surveys of physicians begun in 1981. SMS
periodically collects information regarding med-
jcal practice characteristics Several SMS sur-
veys are conducted each year including an annual
core survey in the spring, which collects data
from approximately 4,000 physicians through a
25-minute interview.

The sample for each survey is selected from

the AMA Physician MHasterfile. The eligible
sample is limited to nonfederal patient care
physicians, excluding resident physicians. The

sanple design is a stratified random sample,
with the strata defined by specialty and geogra-
phic region. Each survey includes reinterviews
with physicians who were initially interviewed a
year earlier, as well as interviews with physi-
cians who were selected for the first time.

This study examines 4340 eligible physicians who
were sampled for the first time in the 1985 core
survey.
matica Policy Research from March through June
1985. The response rate for the initial sample
was 56.5%.

Analysis

We wish to examine the determinants of survey
response and item response, and to test whether
these determinants are different in the two sit-
uations. 1In contrast to previous studies, this
analysis will be conducted in a multivariate
context. We specify a ‘'responsiveness™ index
B1Xq; + €13, where B is a (row) vector
of coefficients, X;; is a (column) vector of
characteristics of individual i, and ¢q; is
a normally distributed random error. It is de-—
fined such that the individual responds if the
value of this index 1is above some critical
value.?2 We consider survey response in con-
junction with one item response at a time, and
for exposition purposes we choose income item
response. The survey and hours item response
analysis will be exactly analagous.

Three sets of nested, successively less re-
stricted hypotheses will be considered and tested
against each other. These cases are: (1) the
random multinomial, or sequential binomial model,
(2) the single index, ordered response model,
and (3) the double index, sequential response
model.

The first, most restricted, case allows no
individual characteristics to affect response
probability, effectively restricting all slopes
to be zero but allowing separate constant prob-
abilities. It can be viewed as a multinomial
model with three cases - no response at all,
survey response but no income response, and in-
come as well as survey response. This model
could be a result of a structure in which all

B;=0, and the three types of response occur
when (i.) E;Li < C1, (ii) Cl < €13 <
ey, and (iii) ¢3 < €735, vwhere ¢q and
¢y are constants.

f =y, ¥y and «¥ are the resulting
probabiliities of these three outcomes,
respectively, and ®;, N, and N 3 are the

number of sample individuals falling in each
category, the log likelihood of the sample is
(¥ylogwy + Wylogw, + Wylogwy).

The survey was conducted by MWathe-
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This case can also be viewed as a sequential
binomial model, with survey response preceding
income item response, the log likelihood of
survey response is (R logwy + (Ny+3)
log(wytw3)) and the log likelihood of
item response, conditional on survey response,
is (Mylog(wy/(wytw3)) + Wilog(wy/(wy+v3))). When
combined, the 1log likelihoods reduce to the
multinomial model. This log likelihood may be
estimated using sample proportions.

The single index, ordered response model con-
siders responsiveness to be a one-dimensional
attribute, with the three categories represent-
ing low, moderate and high levels of responsive-
ness. The index parameters are scaled such that
a person does not respond at all when ByXy;
+ €15 < ©¢3, the individual responds to the
survey but not to the income item when ¢y <
Bi1X15 +  eyjs and responds to income as
well when cy < ByXqy5 + €1i- This
model thus allows the probability of a category
to be determined by individual characteristics
as well as a constant, but restricts the charac-
teristics to affect survey and item response in
the same way. The parameters By and ¢,
(cq7 is normalized to zero) can be estimated
via an ordered probit maximum likelihood tech-
nique, and the resulting maximized log likeli-
hood can be used to test the validity of this
model versus the random multinomial model.

The double-index model corresponds structurally

to the sequential binomial model. The index
ByXy; +  ey3 is relevant only for survey
response: a person responds to the survey if and
only if ByX3; + €95 > €7, and does not
respond when BiXy; + €13 < eq. A new
index ByKy; + €p3 represents responsive-
ness to the income question for those who

respond to the survey. Thus, given ByX;; +
€13y > ¢1, a person responds to the income
item if and only if ByXy; + €35 > ¢3-

This structure allows slope coefficients to
differ between the two types of response cate-
gories and essentially makes responsiveness a
two-dimensional characteristie. it can be
compared directly to the random sequential bi-
nomial model, but is also a less restricted
version of the single-index model and can be
compared to it as well.3 This latter compari—
son proves interesting when deciding whether
nonrespondents to the income item should be
grouped together or separately by survey re-
sponse or nonresponse. The survey and income
item response parameter vectors can be estimated
via a binomial probit on survey response for the
entire sample, and a separate binomial probit
for income item response using only survey re-
spondents." The sum of their maximized log
likelihoods is then comparable to the log like-
1ihoods of the other two models, and a likeli-
hood ratio test may be performed.

The second phase of this analysis examines how
item outcomes, namely income and hours, vary for
nonrespondents vs. respondents. The fact that
income, e.g., is known only for those who choose
to respond to the survey and the income
question, suggests these income responses may be
subject to sample selection bias as described by
Lillard et al. (1986). The problem arises
because the fact that they choose to respond may
be correlated with their incomes in a way not



represented by observable characteristies. For
example, "busy"” doctors may have higher incomes
and be less likely to take the time necessary to
participate in the survey. To the extent that
observable characteristics, or the random error
in earnings, are correlated with the response
probability, inconsistent estimates of the pa-
rameters in an income regression will be the re-
sult of ovdinary least squares analysis, and
simple weighting schemes for predicting nonre-
spondent income may not be appropriate. Esti-
mates of the determinants of income can be
derived with corrections for this bias following
Heckman (1976).

The usual approach to this problem is to es-
timate a response probit or probits, as we have
proposed, to <construct a variable A which
represents the expected value of the respouse
error given the response decision (the inverse
Mills' ratio), and include it in the income re-
gression as a regressor.s Hence we construct
Ay, based on the survey response results,
and A; based on the income item response
results and include both as regressors.6 This
procedure, by accounting for bias introduced by
the response decisions, should result in con-
sistent estimates of the parameters of the earn-
ings function. Using these parameter estimates,
we can predict income for nonrespondents.

Although it 1is tempting to construct 1Aq
and A, for nonrespondents to represent a
responsiveness factor, and to use them to pre-
dict income, such a scheme is not feasible here,
for two reasouns. First, %Ay 1is not defined
for survey nonrespondents, since they are not

included in the item response probit. Secondly,
among those with income present, Ay and
Ay are strictly positive by construction,

resulting in coefficient estimates based solely

on A's in that range. However, )*1 must be
negative for survey nonrespondents, and Ay
must be negative for income nonrespondents.

This presents a severe out-of-sample prediction

problem.
Therefore,

regression:

Y = aXi + dl)‘l + 62)‘2 + ¥y

while we estimate the following

we predict income using only oX;, which are
the true earnings parameters purged of selection
bias. We then compare mean predicted incomes
for the three categories of sample individuals.
However, the exclusion of two regression vari-
ables (with non-zero means) from the prediction
causes mean predicted income not to replicate
mean actual income, so we compare using differ-
ences in predicted means only. A further com-
parison can be made using predicted incomes
based on earnings parameters estimated without
the selection bias corrections.

Estimation Results

The demographic and practice characteristies
examined are: specialty, census division, loca-
tion, years since completion of undergraduate
medical education, sex, board certification, AMA
membership, country of medical school, and major
professional activity. 1In addition, two direct
measures of survey effort and responsiveness are
included as explanatory variables in the pro-
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bits, but are excluded from the income and hours
regressions to provide structural identification
of the \ terms. First, the total number of
calls made is used. Second, a response index is
constructed for each item based on the number of
other questions that the particular respondent
answered.

Of the 4340 physicians selected for the 1985
SMS core survey, 1889, or 43.5%, chose not
torespond at all. Among the 2451 respondents,
629 did not respond to the income question and

107 did not answer the hours question. The
sample log-likelihoods under the random
multinomial or sequential binomial model are
thus -4367.6 in the income case and -3411.5 in
the hours case.

The results of the single-index ordered
response probits are shown in Table 1. The

first column of results are for the survey and
income item response combination, while the
second column represents the survey and hours
item response combination. The constructed
response index is not used here because it is
not applicable for survey non-respondents.

The two sets of results are very similar,
partly because they both include the survey
response decision. Pediatricians, psychiatrists
and anesthesiologists are the most likely to
respond, while internists and surgeons are least
likely. Rural and hospital-based physicians,
FMGs, and AMA members are also more responsive.
Physicians in western regions are more likely to
respond than those in New England. The total
number of calls made to the physician is nega-
tively related to responsiveness. Although in
some cases the physician gave a flat refusal on
the first call, and no more calls were attempt-
ed, it apparently was much more common to make a
number of calls before getting a refusal or giv-
ing up. Finally, responsiveness is a non-linear
function of years since completion of undergrad-
uate medical education, and declines until it
bottoms out at about 28 years since M.D., after
which responsiveness increases. The estimated
critical level ¢ is positive and very signifi-
cant in both cases indicating in at least one
dimension survey and item response are ordered

manifestations of a general responsiveness
attribute.
The xz statistices reported represent like-

lihood ratio tests of the ordered probit models
vs. the random multinomial models, and in each
case significantly reject the null hypothesis of
zero slope coefficients.

Table 2 reports results of the binomial probit
analyses on survey and item response. Pediatri-
cians, radiologists, psychiatrists, and anesthe-
siologists are the most likely to respond to the
survey while internists are the least likely.
Rural physicians and physicians in the West
South Central and Pacific divisions are more
likely to respond. 1In addition, physicians with
a large number of years since M.D., AMA members,
FMGs, and hospital-based physicians are more
likely to respond. The greater the number of
calls made, the less likely is the physician to
respond.

Among the survey respondents, the characteris-
tics significantly related to the probability of
responding to the annual income question are:
specialty, census division, sex, country of med-



ical school, total calls and, when used, the
constructed response index variable. The vari-
ables related to response to the hours item are
specialty, number of calls, and the constructed
response index variable.

Specialty, census division, country of medical
school, and number of calls made are related to
both the probability of survey response and the
probability of responding to the income question.
However, although FPMGs are more likely to respond
to the survey, they are less likely to respond
to the income item. Physicians in the West
South Central division are more likely to re-
spond to the survey and less likely to respond
to the income question than physicians in New
England. Response to the hours question cannot
be predicted very accurately based on the char-
acteristics studied here.

To test the single-index model versus the
double-index model, we add the log-likelihoods
of the survey and item response probits to pro-
vide a total log likelihood for the double-index
model, and perform the likelihood ratio test.
For the income case, this sum is -4133.2, against

the ordered probit log-likelihood of -4177.6,
resulting in a xz statistic of 88.9 with 27
degrees of freedom. Since the .01 critical value

is 47.0, we can reject the single-index null
hypothesis at that level. PFor the hours case,
this sum is -3210.3, compared to the ordered
probit log-likelihood of -3248.4. The x2
statistic here is 76.3, again allowing rejection
of the single-index hypothesis. Evidently the
factors governing survey responsiveness are of a
sufficiently different nature from those govern-
ing item respousiveness that they cannot be re-
presented by a single index.

Table 3 presents the results of log net income
and log total hours regressions including N
and Ay, the expected values of the responsiveness
index errors, as regressors. The coefficient
estimates of the observable characteristics are
not of particular interest here, in that they
present no surprises. The coefficient of A
is essentially an estimated covariance of the
earnings equation error with the survey responsé
index error, while that of L\, is the covari-
ance of the earnings equation error with the
item response index error. The coefficient for
Ay is statistically significant in both the
income and the hours regressions. The result
for income is similar to the results reported by
Lillard et al. (1986). This would say that an
income respondent who had a low income respouse
index, and hence a more positive response error,
would have  Thigher income than otherwise
predicted. This result is reasonable in that
busy doctors may be less likely to respond, but
if they do they reveal higher incomes.

The results for Ay in the hours regression
indicate that physicians with high survey re-
sponse index errors - those who seem unlikely to
respond but do - work longer hours. This makes
sense in that the more hours they work, the more
likely they are to be eventually caught by the
interviewer.

The regression coefficients from Table 3 can
be used to predict income and hours for all sam
ple individuals. Although use of the selectiv-
ity correction coefficients for individual pre-
diction presents difficulties described earlier,
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under the assumption of zero means for response
errors across the entire sample, correct pre-
dicted means for this sample can be constructed
using the other variable coefficients and means,
with the A means equal to zero. Table & lists
these results and compares them to the actual
means for item respondents, and to the predicted
means using the uncorrected regressions.

Using the sample standard error as a yardstick
(the correct standard errors of the predicted
means in the selectivity corrected regressions
are quite complex to compute here), we find that
use of selectivity corrections does not signifi-
cantly affect predicted sample means. While the
predicted sample means for income are more than
one standard error above the item respondent
mean, the two sample mean predictions are about
one-half the standard error different. 1In the
hours case, all three means are less than
one-half the standard error apart. A priori one
might expect the wuncorrected regression to
understate the earnings (or hours) effect of
observable characteristics if respondents have
downwardly biased earnings or hours, resulting
in a lower predicted sample mean based on the
uncorrected regression coefficients. Just the
opposite is true of both variables, however,

‘although the differences are small, allowing for

no strong interpretation of these results.

Conclusion

This study analyzed the determinants of survey
and item non-response and the effects of nonre-
sponse bias on net income and total hours prac-
ticed for a sample of physicians. Our tests
indicate that for both variables the determinants
of survey non-response are significantly differ-
ent from the determinants of item non-response,
and that the survey response decision is better
explained by the independent variables than are
the item response decisions. However, the cor-
rections for response selection bias in income
and hours regressions are of marginal signifi-
cance, and do not result in significantly
different predictions of population means.
Hence the value of these corrections for this
purpose, at least in the case where considerable
information on non-respondents is available,
appears quite limited.

*The authors gratefully acknowledge the comments
and suggestions made by John Czajka of Mathe-
matica Policy Research.
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Footnotes
The Periodic Survey of Physicians (PSP), the

‘AMA's precursor to SMS, was an annual mail

survey of physicians which collected similar
data. In an effort to shorten the field
period as well as the time lag between the
completion of the field period and the
availability of results, the SMS telephone
survey replaced PSP.

The deterministic part of this
analagous to the discriminant
classical discriminant analysis.

index is
vector of
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The other restriction that can be loosened
is that the random factor
€13 determining survey and item response
is a single factor in the single-index model,
hence perfectly correlated with itself. 1In
the double-index model £1i and €23
can be allowed any degree of correlation by

including in the item response probit an
estimate of €1y counstructed from the
results of the survey response probit. The
expected value of €13 given that
Bixiji + £15 20 can Dbe constructed
using the inverse Mills' ratio. However,
when this was done, the coefficient esti-
mates were unot significant at standard
levels.

The eritical values ey and €2 are

normalized to zero in these procedures.

For the survey respondents, L51 =
E(Eli/leli'h:].i?—o) = f(_leli))/(l_F(_leli))’
where f(.) and F(.) are the standard normal
density and distribution functions, respec-
tively. For income respondents,
7&2 = E(CZilﬁzxzi-*ézi_)_o) = f(—ﬂzXzi)/ (1-F
(-ByXy3)).

The case of multiple independent selection
criteria has been analyzed by Catsiapis and
Robinson (1982).

The response index for the hours item
indicates how many of five other unrelated
items were answered, while the response
index for income is based on two unrelated
items.

There is evidently a thigh correlation
between 151 and kN in the income
case. Although neither is significant in

the regression shown in Table 4, an F-test
for their joint significance results in p =
.06. When either %; or 1A; but not
both are included in an income regression,

they are positive and significant with
p=.02. This 1is somewhat puzzling, since
Ay was not significant in the income

item response probit.



Table 1

Ocdered Probit Estimation Results

Coefficient
Estimates

Variables Income Hours
Constant 1.48%% 1.36%%
Internal Hedicine - 24%% — . 25%%
Surgery -.114 -.09
Pediatrics L 25%% . 28%%
Obsetetrics/Gynecology .02 .02
Radiology .12 .16
psychiatry L26X%% 17+
Anesthesiology L21% L26%
Pathology .19 .20
Other .11 .11
Metropolitan (<1 million) -.05 -.02
Nonmetropolitan L20%* L24%%
Female -.05 -.01
Board Certification .01 .02
AMA Membership L12%% .15%
Foreign Medical Graduate L12% JLTRX
Hospital-based .15% .18%
Middle Atlantic .04 .08
East North Central .09 .10
West North Central .10 .10
South Atlantic .12 11
East South Central .05 .02
West South Central .18% .23%
¥ountain L23% .17
Pacific 17% .18%
Total calls - .043%% — JO43XX
Years since W.D. .019%* L019%%
Ln (Years since ¥.D.) —.546%% - .526%%
€y .388%* L066%%
Log-likelihood -4177.6 ~3248.4
x2(27 a.£.) 380.0%%  347.9%%
Note: The reference categories are general

family practitioners in New England

metropolitan (>1 million) areas. The

coding for categorica
no, 1 = yes.
+p<.10, *p<.05, **p<.01

Table 3

1 variables is 0

Income and Hours Regression Results

(log)Ret {log)Total

Variable Income Hours
Constant B.144%% 3.832%%
Internal Medicine L172% ~. 041+
Surgery L313%x ~ .07 &%%
Pediatries ~.061 .033
Obstetrics/Gynecology .300%% .036
Radiology .287 .102
Psychiatry .256+ ~-.039
Anesthesiology L597*% L121%
Pathology .225 ~.046
Other .338%x% —.071*%
Metropolitan (< 1 million) .015 .023
Nonmetropolitan - . 066%% . 055+
Female ~ . A496%% - . 089%*
Board Certification .293%% -.026+
AMA Hembership L191xx L063%%
Foreign Medical Graduate -.158 .082%x
Hospital-based .020 ~.037
Widdle Atlantic .008 .045
East Worth Central .157 .024
West North Central .156 .053
South Atlantic 122 . 060+
East South Central .295% .108*
West South Central .093 L126%
Hountain .155 .037
Pacific 177 .037
Years since M.D. - .Q70** -.0070%
Ln (Years since M.D.) 1.331*x% .0584
LY -.013 L 266%%
15 . 749 ~1.057*
R L2334 .0816
Note: The veference categories are general

family practitioners in New England

metropotitan (51 million) areas. The

coding for categorical variables is 0 =

no, 1 = yes.
+p<.10, *p<.05, **p<.01

Table 2

Binomial Probit Results

Coefficient Estimates

Variables Survey Income ____ Hours
(1) 2) 1 (2)

Constant 1.40 1.77 0.75 2.36 1.40
Internal Medicine ~0.26%* -0.10 -0.09 -0.09 -0.08
Surgery -0.10 -0.11 ~0.13 0.03 0.03
Pediatrics 0.29%x 0.01 -0.01 -0.12 -0.19
Obstetrics/Gynecology 0.02 -0.06 -0.07 -0.18 -0.21
Radiology 0.23% ~0.31* ~0.23 —0.63%%  _0,65%%
Psychiatry 0.20% 0.36% 0.36* -0.31 -0.43+
Anesthesiology 0.33%*% -0.16 -0.08 ~0.40+ -0.43+
Pathology 0.21 0.01 0.07 ~0.15 -0.10
Other 0.0% 0.08 -0.08 0.03 -0.03
Middle Atlantic 0.04 -0.21 -0.26 -0.21 -0.26
East North Central 0.07 -0.12 -0.14 -0.24 -0.28
West North Central 0.05 0.03 0.01 -0.12 -0.13
South Atlantic 0.08 ~0.03 -0.04 -0.21 -0.26
East South Central -0.02 0.02 0.02 -0.28 -0.29
West South Central 0.22% -0.27+ -0.29+ -0.40 -0.43
Mountain 0.14 0.30 0.27 ~-0.32 -0.43
Pacifice 0.15+ -0.07 -0.10 -0.18 -0.26
Metropolitan -0.01 -0.10 ~0.10 -0.12 -0.14

(< 1 million)
Nonmetropolitan 0.26%% -0.04 ~-0.04 -0.14 -0.15
Years since M.D. 0.02%*% 0.00 0.00 -0.02 -0.02
Ln (Years since —0.54%% -0.25 ~0.27 0.09 0.12
u.D.)

Female 0.01 ~0.20% ~0.17+ -0.11 -0.05
Board Certification 0.02 -0.01 -0.03 0.09 0.11
AMA Membership 0.14%% -0.03 -0.06 0.12 0.12
Foreign Medical 0.20%* -0.20% -0.17*  -0.20 ~0.12
Graduate
Hospital-based 0.19* -0.03. 0.10 0.01 0.07
Total calls -0.04%x —0.03%*% -0.02%% -0.02% -0.01
Response index - - 0.57%% - 0.23%%
Log-likelihood -2792.4 -1340.7 -1311.6 -417.7 -395.8
x2(27 a.f.) 358.65%% 110.22%x 168.48%% 43 84% 87.8%%
Note: The reference categories are general family practitioners in New

England metropolitan (51

million)

categorical variables is 0 = no, 1 = yes.

+p<.10, *p<.05, **p<.01

Table 4

Actual and Predicted Sample Mean

Item
Respondents
- Actual mean
{std. error)

Full Initial Sample
~ Predicted mean,
regression with
selectivity corrections

- Predicted mean,

regression without
selectivity corrections

440

areas. The coding
Log Log
(Net (Total

Income) Hours)

11.3282 4.0016
(.0224) (.0063)

11.3548 4.0032

11.3660 4.0032

for



