Dipartimento

Economia e Statistica
Cognetti de Martiis

”»

Working Paper Series

-
<

0
4=
=
-
=
[F]
)
o=
-
=
V]
o
on
o
O
wn
@]
B
wn
=
-
[4°]
=
wn
)
o
(g0}
0
=
]
o
o
@]
=
G
o
-
c
£
=
—
g}
o
[F]
A

06/19

MARGINAL COMPENSATED EFFECTS IN
DISCRETE LABOR SUPPLY MODELS

Campus Luigi Einaudi, Lungo Dora Siena 100/A, 10153 Torino (Italy)

www.est.unito.it

JOHN K. DAGSVIK, STEINAR STROM
and MARILENA LOCATELLI

UNIVERSITA
DEGLI STUDI
DI TORINO The Department of Economics and Statistics “Cognetti de Martiis” publishes research papers

authored by members and guests of the Department and of its research centers. ISSN: 2039-4004







January 22, 2019

Marginal Compensated Effects in Discrete Labor
Supply Models

by
John K. Dagsvik,! Steinar Strem,? and Marilena Locatelli®

Abstract

This paper develops analytic results for marginal compensated effects of discrete labor supply
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1. Introduction

In microeconomic theory the Slutsky equation plays a fundamental role in the calculation of marginal
compensated effects (Slutsky, 1915, Hicks, 1936, Varian, 1992). It allows one to compute the
marginal compensated (Hicksian) labor supply effect (which is unobservable) from the corresponding
Marshallian marginal labor supply effect. The compensated labor supply elasticity is one of the key
parameters in the calculation of the deadweight loss of taxation and in the devising an optimal income
tax policy: see Feldstein (1999) and Saez (2001). Another example is the calculation of the marginal
cost of public funds, where compensated labor supply responses are widely used: see Jacobs (2018).

In traditional labor supply models, where the hours of work equation is usually given by a
closed-form expression, it is straightforward to calculate the compensated marginal effects. In discrete
labor supply models, the situation is different. Here the labor supply function cannot be expressed on
closed form. Furthermore, it is stochastic and not differentiable, so one cannot compute marginal,
individual effects in the usual way. However, one can compute marginal compensated effects of the
corresponding probability distributions and expectations of labor supply functions. In other words, it
is possible to compute marginal aggregate compensated labor supply effects.*

In this paper we shall demonstrate that aggregate Slutsky-type equations exist for discrete
labor supply models and can be expressed in a convenient way. Subsequently, we propose a novel
approach to compute marginal cost of public funds in the context of discrete labor supply models.

Since the mid-1990s empirical labor supply based on the theory of discrete choice and
random utility representations has become increasingly popular. A major reason for this is that
discrete choice labor supply models are much more practical than the conventional approach based on
marginal calculus with a continuum of hours available: see Creedy and Kalb (2005) and the survey by
Dagsvik et al. (2014). With the discrete choice approach, it is easy to deal with non-linear and non-
convex economic budget constraints, and to apply rather general functional forms in utility
representations.

In the literature, basically two versions of discrete models of labor supply have been
developed. Van Soest (1995) proposed analyzing labor supply as a standard discrete choice problem.
Dagsvik (1994) proposed a version of the discrete labor supply model framework, later denoted the
job choice model, which was initially applied empirically by Dagsvik et al. (1988) and Dagsvik and
Strem (1992), with further extensions by Dagsvik and Strgm (2006) and Dagsvik and Jia (2016).°

This last paper also provides an analysis of the identification problem in this kind of model.

4 The first attempt to obtain Slutsky type of relations for discrete choice models seems to be Small and Rosen (1981). Their
analysis is however of minor relevance for our approach. In the first place, their analysis is about discrete/continuous
commodity demand. Unfortunately, their analysis is not fully correct, as we shall explain below.

5 Some applications are based on the same framework: see Aaberge et al. (1995) and Aaberge et al. (1999).
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In the job choice model, labor supply behavior is viewed as a job choice problem, where the
set of feasible jobs is individual-specific, latent, and finite. The job choice model includes the
standard discrete choice labor supply model as a special case. From a theoretical point of view, the
standard discrete labor supply model is similar to the traditional textbook model, where the agent’s
labor supply decision is based on maximization of utility with respect to consumption and hours of
work, subject to budget constraint. The only new aspect is that the set of feasible hours of work is
assumed to be discrete. The job choice model, however, differs from this setup in that the worker is
also allowed to have preferences over non-pecuniary attributes of jobs. That is, the agent is viewed as
choosing from a finite and agent-specific set of available “packages” (jobs), where each job is
characterized by job-specific hours of work and latent non-pecuniary attributes. This framework
allows us to accommodate observed peaks in the hours of work distribution, which is interpreted as
the result of more jobs with full-time and part-time hours of work being available than jobs with other
hours of work schedules.

In this paper we have focused on analytic results. Alternatively, one could carry out Monte
Carlo (MC) simulations of marginal compensated effects. However, the task of deriving analytic
results is of major interest for several reasons. First, it can reveal how marginal compensated and
uncompensated effects (such as Slutsky-type equations) are related: for example, in which cases the
marginal compensated and uncompensated wage elasticities are equal. Second, the existence of
practical analytic results may also facilitate numerical computation. Third, analytic results are usually
more precise than results based on MC simulations, because they are not plagued by simulation errors.
Fourth, analytic result can be used to distinguish directly between the impact of wage increase and
wage decrease on labor supply. The analytic results on compensated marginal effects show some
unexpected features. Specifically, the left and right marginal effects are in general different. That is,
the marginal compensated effect resulting from a wage increase differs from the marginal
compensated effect resulting from a wage decrease.

By applying the same approach as in Dagsvik and Karlstrom (2005) and Dagsvik (2019), we
have obtained marginal effects and Slutsky equations in discrete job choice labor supply models in a
way that is similar to the textbook case. Subsequently, these analytic results are applied to compute
marginal compensated effects based on the estimated empirical model of Dagsvik and Stregm (2006).
In these applications it turns out that with a wage increase the compensated and the uncompensated
wage elasticities of the mean hours of work are rather close, with the former being slightly larger than
the latter. The right and left compensated elasticities related to the intensive margin are very close,
even when the number of discrete alternatives in the choice set is low. However, at the extensive
margin there is a substantial difference between right and left compensated marginal effects.

Based on a discrete labor supply model estimated on Norwegian data for married women, we
find that the labor supply elasticities, compensated and uncompensated, at the extensive and intensive

margins vary substantially across observed covariates such as wage level, non-labor income, age, and
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number of children. The labor supply elasticities, compensated and uncompensated, are greatest for
those with the lowest wages, those with the highest non-labor incomes, and those with many children.
Thus, according to our estimates of compensated labor supply elasticities, the distortionary effect of
taxation is stronger for individuals with low wages than for those with high wages. Because of the
heterogeneity at the micro level, the aggregate labor supply elasticity is not a structural parameter.
Our concept of marginal cost of funds is based on the aggregate Compensating Variation
measure, derived from the random expenditure function, and the aggregate compensated tax revenue.
Our estimate is in the lower range of what others have found, based on quite different approaches.
The paper proceeds as follows. In Section 2 we present variants of discrete labor supply
models, ranging from the conventional discrete labor supply model (Van Soest, 1995) to the
multisectoral job choice model (Dagsvik and Strgm, 2006). In Section 3 we derive compensated
marginal effects and Slutsky equations in these labor supply models, Section 4 discusses how the
aggregate marginal cost of funds can be calculated in discrete choice models. Section 5 illustrates the
results empirically based on the multisectoral job choice model in Dagsvik and Strgm (2006). Section

6 concludes.

2. Variants of discrete labor supply models

2.1. The conventional discrete labor supply model

We first describe the conventional discrete choice labor supply model (Van Soest, 1995). Let C and h

denote consumption (disposable income) and hours of work respectively. Let
U(c,h)=u(C,h)+¢,

be the agent’s utility, where u(C, h) is a positive deterministic function that is strictly increasing in

C and strictly decreasing in h. Let w and y denote the agent’s wage rate and non-labor income and

f (x,y) the function that transforms labor and non-labor income to income after tax. Thus,
C=f(hw,y).

Hours of work h belongs to a finite set D, which includes zero hours. The terms ¢, he D, are random
variables that are supposed to account for unobserved heterogeneity in preferences across alternatives
and agents, and they are assumed to be i.i.d. with c.d.f. exp(—e™) (Gumbel c.d.f.). Note that the
random variables depend on the choice of hours. Let ¢(h) = ¢(h;w, y) denote the probability of
supplying h hours given the wage rate and non-labor income (w, y) and let

v(h) =v(h;w,y)=u(f (hw,y),h). It follows from well-known results that the Marshallian
probability is

exp(u(f (hw, y),h))
2 exp(u(f (xw, y),x))

xeD

(2.1) p(h)=



for heD.

2.2. The job choice labor supply model
As mentioned in the introduction, the job choice model, developed by Dagsvik (1994) and further
developed by Dagsvik and Strgm (2006 and Dagsvik and Jia (2016), allows us to account for latent
restrictions in the labor market. Such restrictions may explain why the distribution of hours of work
typically show peaks at full-time and part-time hours of work. Furthermore, the job choice model can
also accommaodate the fact that workers face different restrictions on the set of available (latent) jobs.
In this model the household derives utility from household consumption, leisure, and non-pecuniary
latent job attributes.

Letz =1, 2..., be an indexation of the jobs and let z = 0 represent not working. The utility
function is assumed to have the form
(2.2) U(C,h,z) =u(C,h)+ ¢ +&(2)

forh>0and ¢ =0 whenh=0. The terms {¢(z)} are sector- and job-specific random taste shifters.

The taste shifters {¢(z)} are assumed to be i.i.d. across jobs and agents, with c.d.f. exp(-e™*), for real

X. The taste shifters account for unobserved individual characteristics and unobserved job-specific

attributes. The term ¢ represents the mean preference for the mean non-pecuniary value of working.
Let B(h) be the set of jobs with hours of work h that are available to the agent. The sets B(h), he D,
are individual-specific and latent. Moreover, let 8 be the number of jobs in B(h) and g(h) the
proportion of jobs in B(h) with hours of work h. Thus, &g (h) is the number of jobs with hours of
work h in the latent set B(h). From (2.2) it follows that the highest utility the agent can attain, bearing
in mind that hours of work are equal to h, is given by
(2.3) V(h,w,y) =max, g, U (f(hw,y),h,z)

=u(f (hw, y),h) +max, o, £(2) =u( f (hw, y),h) +log(6g (h)) + 7 (h)
where 6 =0exp({) and

n(h) = max £(z) - log(¢g (h)).

It follows that 77(h) has the same c.d.f. as (1) because

P(n(h)<x) = P(ZT%)S(Z) —log(@g(h)) < x) = H P(e(z) < x+1log(@g(h)))

2B(h)

=exp{=), . ., eXP(-x~10g(dg(h))) = exp(-0g (h) exp(~x~ log(fg(h)))} = exp(-e ™).

Thus, formally, the utility maximization (with respect to hours of work) in the presence of these types

of latent constraints can be achieved from the corresponding unconstrained case by modifying the



structural part of the utility function by replacing u( f (hw, y),h) with u(f (hw,y),h)+log(€g(h))
for h >0, whereas u(f(0,y),0) remains unchanged.

Let o(h) be the Marshallian probability of choosing hours of work h (for a utility maximizing
agent). From (2.3) it follows immediately from the theory of discrete choice that

exp(u(f (hw, y), h))og(h)
exp(u(f(0,y),0))+6 > exp(u(f(xw,y),x))g(x)

xeD\{0}

(24)  p(h) =P (hw,y) = max V (xw,y)=

for h>0. For h =0, ¢(0) is obtained from (2.4) by replacing the numerator by exp(u(f(0, y), 0)).

From (2.3) and (2.4) we note that the job choice model has, formally, the same mathematical
form as the conventional discrete choice model with the systematic part of the utility function equal to
u(f (hw, y),h) +log(g(h)#). Dagsvik and Jia (2016) have discussed identification of u, 8 and g(h).
Note that the model considered in Section 2.1 follows as a special case when &dg(h) =1.

Let
25) =t

»(hw,

The uncompensated (Marshallian) marginal wage effect in this model can be readily expressed as

op(h) _ v(h) § V(X _ oh) o5 V)
(2.6) W—(ﬂ(h)( Pw XZD e ¢(X)J—¢(h)( Y 7(h) XZ;, Y 7(X)<0(X)j-

2.3. The multisectoral job choice model
This section outlines the job choice model with several sectors. An empirical two-sector version of the
job choice model was developed by Dagsvik and Strgm (2006). It was applied to conduct welfare

analysis in Dagsvik et al. (2009). Let w, denote the wage the agent receives when working in sector
k, k=1, 2,...The budget constraint when working in sector k is given by

C, = f(hw,,y)
and the utility function is assumed to have the structure

U;(C;,h,z)=u(C;,h) + ¢ +£,(2)
where u(C;, h) is a deterministic term and ¢£; is a parameter that represents the average preference
for sector j-specific tasks. For the non-working alternative, ¢, =0. Random taste shifters ¢;(z) are
I.i.d. across jobs and sectors and follow the extreme value distribution. Let ¢;(h) be the Marshallian
probability of choosing a job in sector j with hours of work h (for a utility maximizing agent). Let

0, = 67]- exp(—¢;) where 5j denotes the total number of jobs available to the worker in sector j. This



implies that 6; is a measure of the total number of jobs available to the worker in sector j weighted by
the attractiveness (exp(¢;)) of the sector. Let
v;(h;w;,y)=v;(h,y)=u(f (hw;, y),h) +1og(g; (h)))
and
v(0,y)=u(f(0,y),0).
Similarly to the previous section it now follows that
Vi(hw,,y)= maxzij(h)Uj(f (hw;, y),h,z) =v, (h;w;,y) +7;(h)
where B, (h) is the set of jobs with hours of work h that are available to the agent. With this notation

we can express the multisectoral choice probabilities in a compact way as

exp(v; (h.y))

: (h) =
0 =TT R M) WETIA )
r xeD\{0}
and
(2.8) 0,(0) = exp(v;(0,y))

exp(v(0,))+ D D exp(v.(xy))

r xeD\{0}
We realize that the models considered in Sections 2.1 and 2.2 become, formally, special cases of the
model in (2.7) and (2.8). This is convenient for our subsequent analysis because it allows a unified
treatment.

In the presentation above it is not discussed how choice sets of jobs are generated. Dagsvik
(2000), Menzel (2013) and Dagsvik and Jia (2018) have demonstrated that the job choice model can

in fact be viewed as an equilibrium matching model with non-transferable preferences.

3. Compensated effects and Slutsky equations

In the traditional textbook case, where the commodity space is a continuum, the substitution effect can
be visualized as a move along an indifference curve. To calculate the marginal compensated effects
from a change in the wage rate in the textbook case, one can apply the Slutsky equation. To review

the Slutsky equation, let h(w, y) denote the Marshallian labor supply of hours of work, as a function
of the wage rate and non-labor income (w,y), and let h" (w,u) denote the corresponding Hicksian
labor supply function, where u is the utility level. At optimum, h" (w,u) = h(w,e(w,u)), where

e(w,u) is the expenditure function needed to keep utility at the level u. Using that at optimum non-

wage income y is equal to e(w,u), and applying Shepard’s lemma the Slutsky equation follows by

differentiating through the expression above with respect to w, which yields



oh(w,y) oh" (w,u)
ow  ow

~h(w,y) DY)

This equation allows one to compute the marginal compensated Hicksian marginal labor supply effect
(which is unobservable) from the corresponding marginal Marshallian labor supply effects. In
traditional labor supply models, where the hours of work equation is usually given by a closed-form
expression, it is straightforward to calculate these compensated marginal effects. In our case the labor
supply function is stochastic and cannot be expressed on closed form. Therefore, another approach is
called for. Our approach is based on Dagsvik and Karlstrom (2005) and aims at obtaining analytic
results for the distribution and expectation of labor supply. To the best of our knowledge, Slutsky
equations for discrete labor supply models have not been obtained previously. Slutsky equations for
general discrete choice models are discussed by Dagsvik (2019). However, the results obtained in this
paper are not special cases of Dagsvik (2019).

We shall now consider marginal effects. We take a setting where there is a change in the
wage rate from the initial ex ante value w to the ex post value W. For simplicity we start with only

one sector. Let Q" (x,h) =Q" (x,h;w, y,W) be the joint compensated probability of choosing x hours

of work ex ante and h hours of work ex post, w and W the wage rate ex ante and ex post respectively,
and y the ex ante non-labor income. Thus, here the ex ante and ex post utility levels are equal. Dagsvik
and Karlstrom (2005) proved the following result:

Theorem 1
Assume a random utility model U (h) =v(h;w, y) + £(h) where {¢(h),h € D} are independent

and standard Gumbel-distributed and let y, be defined by v(h;w,y) =v(h;W, y, (W)). Then

Yy (W)
(3.1 Q" (x,h) = f

Y (W)

exp(v(x;w, y) +v(h;W, z))v(h;Ww,dz)
M (2)?

when y (W) >y, (W), Q" (x,h) =0 when y, (W) <y, (W), and

QH (h, h) — eXp(V(h;W, y)

82) M (3, (1)

where

M(z) = Zexp(max(v(x; W, y),v(X; W, 2))

xeD

Proceeding from this theorem, let P™ (h;w, W, y) be the compensated (Hicksian) probability

of choosing h hours of work ex post, given that the indirect utility is kept fixed. It follows that

(3.3) P (h;w,W,y)=>" Q" (x,h).



We wish to compute the compensated marginal effect of the choice probability of working h hours.

By this we mean

oo™ (h) _ lim PH (h;w, w+ Aw, y) — p(h;w, y)
Aw—0 AW

where Aw =W —w. However, it turns out that the above derivative does not always exist. We therefore
need to introduce the left and right derivatives, defined in the usual way as

a'p"(h) _ lim P™ (h;w,w+ Aw, y) — eo(h; w, y)

(34) ow Awbo AW
and
_ W e

ow Awto AW
In (3.4) Aw >0 and approaches zero from above, whereas in (3.5) Aw <0 and approaches zero from

below. The formula in (3.4) is the right derivative of the Hicksian probability of working h hours with
respect to the wage rate. This formula is relevant for computing the compensated marginal effect of an
increase in the wage rate. The formula in (3.5) is the corresponding left derivative, which is relevant

for computing the compensated marginal effect of a decrease in the wage rate. Recall that the
derivative d¢" (h)/ow exists only if 8" " (h)/ow=0"¢" (h)/ow.

Let Z be a real number and define Z, = max(Z,0). We then have the following result:

Theorem 2
Under the assumptions of Theorem 1 the compensated marginal effects in the conventional

discrete labor supply model are given by

20 O _ 2 ity o) - 0, —w(h)Zco(X)%(ﬂx) -7 ().

ow 3}/ xeD xeD
and
_G%TN M) _ go(h);(p(x)%(y(h) —y(9). —¢(h)%;¢(x)(7(><) —7(h).
for heD.

Theorem 2 is a special case of Theorem 3 given in Section 3.3 and proved in Appendix B.
In contrast to the traditional case, the formulas given in Theorem 2 express marginal aggregate
compensated effects. Corollary 1 below follows readily from (2.6) and Theorem 2.

At first glance it would seem possible to apply the same approach as Small and Rosen (1981)
to obtain marginal compensated effects. However, their analysis is not fully correct. Although the
formulas for aggregate marginal compensated probabilities given on page 117 in their paper appear to

be correct their relations to choice probabilities derived from stochastic utility specification, such as



eq. (5.1) in their paper, is not made clear. In fact, the marginal compensated probabilities given on
page 117 are not necessarily the same as the corresponding marginal compensated effects derived
from random utility specifications such as in (5.1). Consequently, their formulas on page 117 on the
Slutsky relations cannot be applied in our context. Further discussion on the Small and Rosen (1981)
setup is given in Dagsvik (2019).

Corollary 1
Under the assumptions of Theorem 1 the corresponding right Slutsky equation for the labor
supply probabilities is given by

do(h) avp'* ™) )ziava(yx)_%}g(x)min(y(h),y(X))

aN xeD

and the corresponding left Slutsky equation is given by

ag;gm) a¢"(h) ();[Wa(yx)_%}w(x)max(y(h),y(x)).

From Corollary 1 and (2.5) it follows immediately that the right and left Slutsky equations at
the extensive margin are

99(0) _0'¢" (0)
ow ow

and

09p(0) _ 079" (0) ov(x) _ ov(0)
o020 0 ooy 20200 g0,

The relations given in Corollary 1 share some similarities with the traditional Slutsky equation for
continuous choice, but they also differ in essential ways. As for the right Slutsky relation and for h>0,
the aggregate income effect is given by

(h)z[av(“) N }o(x) min (). 7(9),

xeD

which can be positive or negative, and even equal to zero. Disregarding for the moment the case of
backward-bending labor supply, the point is that when (say) the wage increases the compensated as
well as the uncompensated probabilities of working few hours will decrease and the respective
probabilities for working many hours will increase. Note that there exist hours of work greater than
zero where the difference between the wage derivatives of the compensated and uncompensated
choice probabilities equals zero. Moreover, we can see that at the extensive margin there is no income
effect in the right derivative case, but that there is an income effect in the left derivative case.

From Corollary 1 it also follows that

10



a\N a\N xeD ay

The expression in (3.6) shows that the sign of the difference between the right and left marginal

o™ (h o™ (h h
e oM ¢ ()=¢(h>2|y(h)—y(x)|[m—%}om.

compensating effects may be positive or negative, and also zero. From Corollary 1 it also follows that
if the deterministic part of the utility function u( f (wh, y),h) is linear in after-tax income, and wage
income and non-labor income are taxed separately, then the compensated marginal effects equal the
corresponding uncompensated effects and accordingly the income effects in the Slutsky equation
disappears.

In contrast to the standard textbook case, in the discrete labor supply setting the wage and
hence the income derivatives of the deterministic part of the utility function in all alternatives have to
be calculated. The reason is that a wage change affects all alternatives in the choice set, not only the
alternative in focus.

To gain more intuition, it might be instructive to consider the marginal compensated effects in
the following binary case where the choice set consists of two alternatives, working h hours and not
working. As above the wage rate increases from w to W, ceteris paribus. To this end, let Y be the
(random) expenditure function defined by

max, _p, (v(h;w, y) + &,) = max, _, (v(h;W,Y) + &,).

Then Q" (h,0) =0. Note that when the ex ante and compensated ex post choices are “not working”
the ex post and ex ante utilities are equal, so (3.2) implies that

Q" (0,0) = P(max(v(h; W, y),v(h;w, y)) + &, <V(0;y) + &,) = P(v(h;W, y) + &, <V(0; y) + &,).
Thus, it follows that the compensated wage effect equals

P™ (0;w, W, y) - ¢(0) =Q" (h,0) + Q" (0,0) — ¢(0)

=P(h;W, y)+ ¢, <Vv(0;y) + &) —Pv(h;w,y) + &, <v(0;y) + &,).

We realize that the last expression is the difference between two uncompensated choice probabilities,
namely the probability of not working when the wage equals W minus the probability of not working
when the wage equals w. Accordingly, the right marginal compensated wage effect must be equal to
the corresponding marginal uncompensated effect.

Consider next the case where W < w. Here

Q" (0,0) = P(max(v(h; W, y),v(h;w, y)) + &, <V(0;y) + &)

=P(v(h;w,y)) + &, <V(0;y) + &) = ¢(0).

Furthermore, in this case we realize that Y =y, >y and

Q" (h,h) =P(v(0;y) + &, <v(h;w,y) +&, =Vv(h;W,Y) + ¢, >V(0;Y) +¢&,)

=PWV(0;y)+ &, <v(h;w,y)+ &, >V(0;Y) + g, )Y{v(h;w, y) =v(h;W,Y )}

=P(v(h;w,y) + &, >max(v(0; y),v(0; y,) + &)) = P(v(h;w, y) + &, >V(0; y,) + &).
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Consequently, the compensated marginal wage effect in this case equals
P" (0;w, W, y) —(0) =Q" (h,0) +Q" (0,0) — ¢(0) = Q" (h,0) = (h) ~Q" (h, h)
=P(h;w,y)+¢&, >Vv(0;y)+ &) —Pv(h;w,y)+ &, >Vv(0;y,) + &)
=Pv(h;w,y)+&, <Vv(0;y,) +&)— Pv(h;w,y) + &, <v(0;y) + &) =1-Q" (h,h).
We note that the situation in this case is different from that in the former case because the first
expression in the difference above cannot be interpreted as an uncompensated choice probability.

Therefore, the corresponding left marginal compensated wage effect differs from the corresponding

marginal uncompensated wage effect.

Corollary 2
Let h and h’ be independent draws from the labor supply p.d.f. ¢(h). Then the right and left

Slutsky equations for aggregate hours of work are given by

cEh _o'En” Cv[ﬁ—#mm( (h), (h))j-i‘COV( avagﬁ)min(V(ﬁ),V(ﬁ’))j

oW oow
and
%h_JEh —Cov[h ) e (h>,7(h'>)j+<:ov[h 20 (h),y(h'))]
ow oy oy
Furthermore,
aEh a+EhH oEh 6 Eh"
and —< .
aw oW ow ow

The left and right Slutsky equations in Corollary 2 follow readily from Corollary 1. The proof
of the inequalities in Corollary 2 goes as follows. Note, first, that —ov(h) /oy and y(h) are

increasing functions of h and, second, that the correlation between f and —min(y(h), »(h"))ov(h) / oy

is stronger than the correlation between h’ and —av(h)/dy min(y(h), »(h")) because h and h’ are

independent. Hence, the income effect
—|:COV[H —#mm(y(ﬁ),y(ﬁ'))j+Cov(h’ —#mln(}/(ﬁ),y(ﬁ'))ﬂ <0

from which the inequalities in Corollary 2 follow. This feature is analogous to the standard textbook
case given that leisure is a normal good. We would expect the difference between the two covariances
in most cases to be small and so we would expect the income effect above to be small. The
implication is that we would expect the uncompensated and the compensated mean hours wage

elasticities to be rather similar.
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It is also of interest to note that even when the model is a continuous multinomial logit model,
as in Dagsvik (1994), the difference between the right and left marginal wage effects does not
disappear.

The Slutsky equations for the multisectoral job choice model are analogous to the
corresponding one-sector case. They are given in the next theorem.

Theorem 3
Under the assumption of the multisectoral discrete job choice model the right and left Slutsky
equations for the labor supply probabilities are given by

a(gN(jh):a+ J(h) ()XEDZ\{O}(&/ a;x) av(h)}o(x)mln 7,(0).7,)),
5§ao\jN(jh)=8 J(h) ()XEDZ\{Oiav a;(/X) av(h)}g(x)max 7,(0).7,0))
ov(0)
- (pj)(o](h)yj(h)__ o z i, (X) = 7;(M)g; (N p(0) ——= o
r=j xeD\{0}

for j >0,

o'pf (h) dp(h)  Og;(h) _ag(h) v, (x) ov;(h)
v ow | ow o, (h)xg\%@[ & }O(X)Vk(x)

for j=k, j,k>0,

0'p" (0) _ 99(0)
OW. OW.

J J

and

2p(0) _ 0 ¢"(0) o) Y [av (¥ av(0)
a\Ni 8WJ xeD\{0} 8)/ 8y

where v;(h) =u;(f (w;h,y),h)+log(d;g;(h)) and

jn (X)¢; (x)

ovy(h)/ow;  f/(w;h,y)h
ov,(n/ay  fwhy)

7(h)=

The proof of Theorem 3 is given in Appendix B. From Theorem 3 we observe that

3.7)
WAL o1 0
=00 LR 0, 0F 3 X 000007
v (x) ov.(h)
-(h ! 7 (h)—». )
0 ®F 3 0“0,
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From (3.7) we note that the sign of the difference between the right and left marginal compensating
effects might happen to be both positive and negative. We observe that in the case of right marginal
cross effect the marginal compensated and marginal uncompensated effects are equal.

Above, we have seen that the left and right marginal effects differ substantially in the sense
that the algebraic expressions are quite different. But it remains to be seen to what extent the left and
right marginal effects differ numerically. This issue will be examined in Section 5.

It is immediately clear that Theorem 3 is valid also for the conventional discrete choice model
(Van Soest, 1995), extended to the multisectoral setting. Further detailed results relating to sectorial
marginal effects are given in Appendix A. Here we show only some of the results that relate to the
right marginal effects.

Let ¢, denote the Marshallian probability of working in sector j. It follows readily from

Theorem 3 by adding the choice probabilities with respect to hours of work that the marginal effects

related to the sectoral choice probabilities are given by the next corollary.

Corollary 3
Under the assumptions of Theorem 3 we have the following right and left Slutsky equations at

the sectoral extensive margins:

a(pj 8(pJ
ow;  ow, '

op;, O
D20 S i ®Y Y 2P0 00-p0 20 S g 0,0

ow; W\ Sup 7] xcoqoy O N hovoy
oV (x)
+(1_(Pj) Z 7/j(x) : ¢j(x)’
xeDW{0}
op. 0"
8\? av(cj and
op, o) v (%) ov; (h)
— 9, 7 ()@ (X) + ——¢,(h) D, 7.(0e,(x)
aw a\N JXEDZ\{O} ay “ ‘ heDZ\{O} ay : XEDZ\{O} “ ‘

for k = j, j,k >0.

The Slutsky equation for mean hours in the case of a wage increase is

OEh; O"Eh/ -ty N
L= —Cov hj,—Tmm(yj(hj),yj(hj)) ~Cov| hj,~

i i

vty o
5y min(; (h;),7; (7)) |,

The corresponding Slutsky equation in the case of a wage decrease is given Corollary Al in Appendix

A, where it is also shown that the income effects are negative, as in the standard text book case:
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0'EN}'  0OEh,

— >0.
ow; - ow;

Remember that although the formulas above are based on a multinomial logit formulation

they can easily be extended to the mixed logit case by allowing some parameters to be random effects.

4. Marginal cost of public funds

4.1. Approaches in the literature

Pigou (1947), Harberger (1964), and Browning (1976, 1987) introduced the concept of (compensated)
marginal cost of public funds as a measure of the cost of a marginal change in public revenue, defined
as the reduction in consumers’ surplus relative to the increase in tax revenue. If revenue is
redistributed to the consumers as a lump-sum tax, income effects of the tax change are neutralized and
the marginal cost of public funds relates only to the distortionary effect of the tax change. In order to
calculate the compensated marginal cost of public funds one needs the corresponding compensated
labor supply elasticities. Stiglitz and Dasgupta (1971) and Atkinson and Stern (1974) applied the
corresponding uncompensated marginal cost of public funds, which means that the income effects of
the marginal tax change in question are not neutralized through lump-sum transfers. In this case the
marginal cost of funds is evaluated using the uncompensated labor supply elasticities.

Marginal cost of funds is widely used in cost-benefit analysis. In Norway, the Ministry of
Finance has set the compensated marginal costs of funds at 1.2, meaning that if a public investment is
financed through taxation the relevant cost to be used in the cost-benefit analysis is 1.2 times the cost
of the investment. Kleven and Kreiner (2006) report values for the marginal costs of public funds
when accounting for labor supply responses at both the extensive and the intensive margins. They
report values based on uncompensated as well as compensated labor supply elasticities at the
extensive and intensive margins for five European countries (Denmark, France, Germany, Italy, and
the UK). The range of the marginal cost of public funds estimates is 1.26-2.2.

It may be interesting to review how measures of marginal compensated cost of public funds
proposed in the literature relates to the one we propose below. To review this approach briefly, let

V (y) denote the indirect utility of the representative agent (RA) as a function of the ex ante non-
labor income y. Let OR" (u) /6t denote the marginal compensated revenue at utility level u. The

corresponding marginal compensated cost of public fund at utility level u is defined by

oV (y) ,oV(y)

41)  MCFt=__% ¥
oR (u)|

at u

=V()
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We shall now demonstrate that the measure defined in (4.1) is in fact similar to the one shown in

Jacobs (2018). Let e(u) be the expenditure function at utility level u.

Since V (e(u)) = u differentiation with respect to t, keeping utility level u fixed yields

Jove), ] _ew,
ot 6y ot u=v(y)

Furthermore, using the chain rule of differentiation, we obtain

oe(u) _ de(u) oR(u)
ot R ot

Hence, (4.2) and (4.3) imply that

NV (y) V()  de(u)
oy o o e,
oR(u) | ~ 0R(u) | - R MOV

ot ot

u=Vv (y)

(4.2)

(4.3)

(4.4) MCF =~

u=v(y)

Hakonson (1998), Ballard (1990), and Mayshar (1990) have proposed calculating the
marginal cost of public funds by dividing CV Sby the uncompensated change in revenue instead of the
compensated one. Jacobs (2018) argues that this approach seems inconsistent because the numerator
(CV) is a compensated measure, whereas the denominator (change in revenue) is an uncompensated

measure.

4.2. The case of discrete choice
To the best of our knowledge there has been no attempt to establish measures of the marginal cost of
public funds in the case of discrete labor supply models. We shall now discuss how the results
obtained in this paper can be utilized to that end.

Consider the setting of the labor supply model based on the discrete choice framework. Let

T (h, X) denote the tax function, as a function of hours of work h and the wage rate where X is a
vector of individual characteristics including non-labor income. Let ¢(h| X) the probability of
working h hours conditional on X. Suppose a policy intervention takes place, consisting of a change in
the tax system from T to T as the consequence of change in a tax parameter from t to . The
corresponding expenditure function Y (T, T, X) is determined by

max(u(hw =T (h, X) +y,h; X) +log(6(X)g () +7(h))

= rpan(u(hW(X) ~T(h,X)+Y(T,T,X),h; X) +log(8(X)g(h)) +7,(h))

6 Hicks (1956) was the first to define the compensating variation, in our context, as
CV =e(u,t)—e(u,t)=e(u,t)—y,wheref and t are ex post and ex ante tax rates.
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where we recall that B(h) is the set of jobs with hours of work h that are available to the agent and
{n(h),h e D} are independent draws from the extreme value distribution. Define the marginal

aggregate expenditure, OEY (X)/ ot, by

OEY (X) _ i E(Y(T,T,X)-y)

4.5 =
(4-9) ot -t t-t

where the expectation operator is taken with respect to both the stochastic terms and X. Note that the
compensating variation measure CV (X) =Y (T,T,X) -y.
Let R(X) denote the (random) revenue in a population with characteristics X and let

0"ER"™ (X) /ot be the left and right marginal compensated expected revenues defined by

& ER (X) _:ZaiEx (T(h,X)e(h| X))
at . heD at

T (h, X) 0" Ep" (h|X)
_Z( ( (h|X)j+E (T(h X)TB

heD

(4.6)

where E, is the expectation operator taken with respect to the distribution of X.

We propose to define the marginal compensated cost of public funds, MCF*, by

BEY (X)/ ét

4.7 MCF*=— 27—
(4.7) O ER™(X)/ ot

where MCF "~ is the left marginal compensated cost of public funds and MCF " is the right marginal
compensated cost of public funds. The marginal cost of public funds given in (4.7) is a way of
measuring the aggregate distortionary effect of the tax change within the framework of the discrete
choice case based on the random expenditure function. The concept of right and left marginal cost of
funds defined in (4.7) are directly measured in units of income, both the numerator and the
denominator.’

The following result enables us to compute the marginal expected expenditure given in (4.5).

Theorem 4
In the discrete labor supply model

OEY(X) _ oT (h, X)
- e [ T0 X gm0

The result in Theorem 4 is similar to the traditional textbook case with continuous hours

where hours h are now replaced by the probability of working h hours ¢(h). In order to compute the

marginal compensated probability &*¢" (h| X)/at we need the following result:

7 For a recent discussion of applying aggregate money metrics in welfare analysis, see Bosmans et al. (2018).
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Theorem 5
In the discrete labor supply model the marginal compensated effects of the labor supply

choice probabilities with respect to the tax parameter t is given by

Ww(m X)qu,m X)EX) £ X)),
8y xeD
—o(h X)> o(x| X)av(x;X)(éf(h,x)_g(x,x))+ — o(h| X)p(0| X)é(h,X)av(h;x)
and
ww(m X)Mz(pm X)) (0 X)),
ay xeD
av(0; X)

—p(h ] X) S p(x] X)%(ﬁ(h,m —E(x, X)), —o(h] X)p(0] X)&(h, X)

xeD

where v(h; X) =u(hw(X)-=T(h, X)+y,h; X)+log(@(X)g(h)) and &(h, X)=4T (h, X)/ét.

The result of Theorem 5 follows from Theorem 2 with y(h) =-&(h, X). From Theorem 5 we
observe that

0'p" (hX) _0° " (hIX)
ot ot

— (0] X)p(O] X)é(h,X)[aV(O;X) —av(h;x)],

oy oy
which can attain both positive and negative values.

In practice, changes in the tax system are rarely approximately infinitesimal. It is therefore of
interest to apply a measure that can be used when it is relevant to evaluate an alternative tax system,
where it is understood that the slope of several tax segments and hence their boundaries change. In
such cases the formula in (4.7) cannot be used. Instead one should apply

_ ECV(X)
~ AER" (X)

(4.8) MCF
where we recall that CV (X) captures the actual change in expected expenditure implied by the
change to the alternative tax system and AER™ (X) is the corresponding change in the compensated
expected revenue. In order to calculate AER™ (X) one can apply the results of Theorem 1. To this end
let f(x,z)=x+2-T(x2), v;(h;y, X) =u(f (hw(X),y),h, X) +log(@(X)g(h)),

v, (hy, X) =u(f(hwj,y),h, X)+1og(0(X)g(h)) and let y, be determined by

v(h;y, X)=v(h;y, (X),X)and v(0;y, X)=V(0; y,(X), X). It then follows from Theorem 1 that

_ < "Pexp(u(h;z, X))dz Y exp(v(0; 2, X))dz
(4.9) EW(X)IX)—h;;,O}O MZX) 3T M@X)
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where

M(z,X)= Zexp(max(v(x; y, X),V(x;2,X)).

xeD

Let Q" (x,h| X) be the compensated probability of choosing hours x ex ante and hours h ex post,
conditional on X. These probabilities are given in Theorem 1. Moreover, let P™ (h| X) be the ex post

compensated probability of working h hours. Evidently,

PH(h|X)=ZQH(X,h|X).

xeD

Hence, it follows that

(4.10) AER" (X) = 3" Ey (T(h, X)P" (h[ X) =T (h, X)p(h| X))

heD
The formulas given in (4.9) and (4.10) can easily be extended to the multisectoral case by using
Lemma B.1 in Appendix B.

5. Numerical results of compensated and uncompensated wage elasticities

To illustrate how the compensated and uncompensated elasticities differ across individual
characteristics, we report labor supply wage and income elasticities based on the empirical two-sector
discrete labor supply model estimated by Dagsvik and Stram (2006). The two sectors are public and
private. The model is estimated on Norwegian data from 1994 and 1995. We consider only married

women. Data, tax functions, and estimates of the deterministic part of the utility function and of &,
and g;(h) are given in Appendix C®: see Dagsvik and Strgm (2006) for more details. All values

below refer to 1994. Since then the wage level has increased substantially. The average wage per hour
for married women in 1994 was around NOK 90-110, while the average in 2018 was around NOK
230-260. Wages in the private sector were the highest ones. As of January 2019, 1 USD is equivalent
to approximately NOK 8.5.

The deterministic part of the utility function used in the estimation is given by

@0 (f (hw;,y)-C,))* -1 1—h/ 3640)* -1
(5.1) u(f(hw,,y).h,X)= J ° a, +ag( )
2] a,
Ly d=h73640)" -1
a,

where C, is the subsistence consumption level, and X is a vector of observed characteristics: number

of children 0-6 and 7-17, log age, and log age squared. The term 1—h /3460 is a normalized

expression for leisure after taking time for rest and sleep into consideration. The estimates imply that

8 Appendices C-J are given in the supplementary section.
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the utility function is quasi-concave, with a significant negative interaction term for leisure and
consumption.

We have computed wage and income elasticities for selected groups of married women who
differ with respect to given wage levels (low, medium high, and very high), non-labor income (low,
medium high, and very high), number of children (none or two), and age (30 and 40). In total we have

36 different cases. A summary of the different cases is given in Table 5.1 below.

Table 5.1. The selected households

1-3 woman aged 30, wage 70, no children, not labor income 70,000, 100,000, 200,000 respectively
4-6 woman aged 30, wage 200, no children, not labor income 70,000, 100,000, 200,000 respectively
7-9 woman aged 30, wage 300, no children, not labor income 70,000, 100,000, 200,000 respectively
10-12 woman aged 30, wage 70, two children, not labor income 70,000, 100,000, 200,000 respectively
13-15 woman aged 30, wage 200, two children, not labor income 70,000, 100,000, 200,000 respectively
16-18 woman aged 30, wage 300, two children, not labor income 70,000, 100,000, 200,000 respectively
19-21 woman aged 40, wage 70, no children, not labor income 70,000, 100,000, 200,000 respectively
22-24 woman aged 40, wage 200, no children, not labor income 70,000, 100,000, 200,000 respectively
25-27 woman aged 40, wage 300, no children, not labor income 70,000, 100,000, 200,000 respectively
28-30 woman aged 40, wage 70, two children, not labor income 70,000, 100,000, 200,000 respectively
31-33 woman aged 40, wage 200, two children, not labor income 70,000, 100,000, 200,000 respectively
34-36 woman aged 40, wage 300, two children, not labor income 70,000, 100,000, 200,000 respectively

The non-labor income is the sum of capital income after tax, child allowances, and the after-tax
income of the husband. We account for the fact that when the woman has no income or a very low
income, she is taxed together with her husband. The tax functions are given in Appendix C. The
probabilities of participation at all and in the two sectors, and expected working hours for these 36
cases are given in Appendix D.

In Section 5.1 we report the uncompensated and the compensated elasticities when the wage
rate in the public and the private sectors respectively is increased (right elasticities). Next, in Section
5.2 we compare the right and left elasticities. In Section 5.3 we show the elasticities when there is an
overall wage change (both sectors and all alternatives), again for the same 36 women, while in
Section 5.4 we report the elasticities when there is an overall wage change using the whole sample
from 1994 to 1995. In this last case, the elasticities are aggregate in the sense that they are based on
the aggregate expected hours of work where the aggregation takes place over individual
characteristics, non-labor incomes, and wage rates. The individual wage rates are represented by a
standard-type wage equation with normally distributed error terms that are assumed to be independent
of the taste shifters in the utility function. The empirical part of the paper ends in Section 5.5, where
we give an estimate of the marginal cost of public funds based on the sample from 1994. Numerical

values for all elasticities are given in Appendix E-J.
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5.1. Sector-specific wage increases and elasticities for selected women
Table 5.2 provides an example of the marginal right compensated and uncompensated wage
elasticities. The effects in all 36 cases when the public-sector wage only is increased is given in
Appendix F. In Appendix G we give the results when the private-sector wage is increased. Table 5.2
shows that the compensated and uncompensated cross elasticities are equal. Also the direct
elasticities, compensated and uncompensated, of the probability of working in a sector are equal. The
compensated direct elasticities of expected hours are always higher than the corresponding
uncompensated elasticities. The total elasticities are the net of direct and cross effects.

That the cross elasticity of conditional expected hours, conditional on working in a specific
sector, is equal to zero is seen as follows. The elasticity of the conditional expectation of hours of
work is given by

olog [MJ / a|Ong — Wi 2 X 9 (X) _ W; Z 0p, (X)

ZXEDq)k () qu)k (x) ‘xED 8Wj Z(Dk (x) ‘XED 8\Nj
W vi(x) w v (x)
B Z X, (X) ;X%(X);% (x) ow, T Z(”k(x) ;}(ok (X)XEZI;(PJ' () o =0.

In Figure 5.1 we show the elasticities of the unconditional expectation of total hours with
respect to an increase in the public wage (graph a) and the private wage (graph b) for the selected 36
women described in Table 5.1. “Total” means that net elasticity takes into account cross effects. The
compensated elasticities exceed the uncompensated elasticities, but the difference is almost negligible.

The elasticities are small, around 0.2, with the exception of women with very low wages.

Table 5.2. Right uncompensated and compensated wage elasticities. Married woman aged 30, no
children, hourly wage NOK 70

Income Probability of working Conditional hours Unconditional hours
Public Private Public Private Public Private
All (direct) (cross) Total (direct) (cross) Total (direct) (cross)

70,000 Uncompensated 0.008 1.442 -5.753 0.221 0.236 0.000 0.229 1.679 -5.753
Compensated 0.008 1.442 -5.753 0.252 0.275 0.000 0.260 1.717 -5.753
100,000 Uncompensated 0.035 1.341 -5.094 0.281 0.303 0.000 0.316 1.643 -5.094
Compensated 0.035 1.341 -5.094 0.303 0.330 0.000 0.338 1.671 -5.094
200,000 Uncompensated 0.131 1.184 -3.839 0.359 0.396 0.000 0.490 1.580 -3.839
Compensated 0.131 1.184 -3.839 0.367 0.405 0.000 0.498 1.589 -3.839
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a) Right total unconditional expected hours elasticities when
public sector wage is increased
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Figure 5.1. Total unconditional expected hours elasticities related to one sector wage increase

5.2. Sector-specific wage increases versus wage decreases and elasticities
In Appendix H (public-sector wage decrease) and Appendix | (private-sector wage decrease) we
report left wage elasticities for all 36 types of women. Figure 5.2 (a, b) give the total wage elasticities
of the probability of working (extensive margin). “Total” means that cross effects are accounted for.
Figure 5.3 (a, b) give the elasticities of the conditional mean hours (intensive margin) and, finally,
Figure 5.4 (a, b) give the elasticities of the unconditional expected hours of work.

Note that at the extensive margin the left total wage elasticities are much higher than the right
total wage elasticities. At the intensive margin the differences between left and right total wage
elasticities are almost negligible for the public-sector wage and somewhat larger, but not much, for

the private-sector wage.
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Figure 5.2. Total compensated wage elasticities of the probability of working
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Figure 5.4. Total compensated wage elasticities of unconditional expected hours
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5.3. An overall wage increase and elasticities for selected women

To simplify the exposition, we consider the case where the wage rates are the same in both sectors,
which imply that min(a,y; (h),a, 7, (x)) = min(y (h), »(x)) and
max(a;y;(h), a7, (x)) = max(y(h), 7(x)); see Corollaries A3 to A6 in Appendix A. The difference

between the compensated and the uncompensated wage elasticities can be calculated using the
formulas given in Section 3 and in Appendix A. In Table 5.3 we report the results for one case. The
other 35 cases are given in Appendix E. As shown in Section 3 and Appendix A, the uncompensated
and compensated wage elasticities of the probability of working at all are equal. The compensated
wage elasticities of unconditional hours are larger than the uncompensated ones. The wage elasticities
of participation at all are low, which is because the participation probabilities are high (close to 1).
The higher the non-labor income, the lower is the probability of participation and the higher is
the wage elasticities. Given the woman’s wage rate level, we observe that this is also the case for the
wage elasticities of mean hours of work. We observe that the elasticities at the intensive margin are
clearly higher than at the extensive margin. We also note that an overall wage increase shifts labor

from the private to the public sector.

Table 5.3. An overall wage increase: right compensated and uncompensated wage elasticities.
Married woman aged 30, no children, hourly wage NOK 70

Non- Direct Elasticity ~ Probability of working Conditional mean hours Unconditional mean
labor hours
income
All  Public Private All  Public Private All  Public Private
70,000 Uncompensated  0.010 0.047 -0.140 0.255 0.236 0.330 0.265 0.283 0.190
Compensated 0.010 0.054 -0.170 0307 0.284 0397 0.317 0.339 0.226
100,000 Uncompensated  0.044 0.090 -0.139 0.325 0.303 0.407 0.368 0.393 0.269
Compensated 0.044 0.096 -0.162 0.362 0.337 0.454 0.406 0.433 0.292
200,000 Uncompensated  0.164 0.219 -0.042 0419 039 0498 0583 0.615 0.456
Compensated 0.164 0.221 -0.050 0431 0408 0512 0595 0.629 0.462

In Figure 5.5 we show the aggregate elasticities of unconditional expected hours elasticities

for the 36 different cases of women, aggregated across sectors. The wage elasticities are relatively
small, with 12 exceptions. All 12 have low hourly wages (NOK 70, which is somewhat lower than the
average hourly wage in 1994). Among them the wage elasticities are higher if they have children

and/or if the non-wage income is high. These results clearly demonstrate that heterogeneity matters.
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The results shown in Figure 5.5 are in line with what Attanasio et al. (2018) have found. The model

they use is, however, quite different from our model.

Unconditional expected hours elasticities
1.4

1.2

1
0.8
0.6

0.4

0
12345672829

1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Uncompensated m Compensated

Figure 5.5. Right compensated and uncompensated wage elasticities of total unconditional
expected hours for an overall wage increase

5.4. Overall wage change and aggregate elasticities using sample data
In this section we report aggregate wage elasticities based on the sample used to estimate the model.
In the empirical model, the wage rates are represented by a wage equation which is integrated out.
Table 5.4 displays the right compensated and uncompensated expected elasticities of an overall
increase in the wage rates on the probability of working at all, working in the public and the private
sector respectively, on mean hours conditional on participation, and on the unconditional mean hours.

From Table 5.4 we note that the uncompensated and right compensated elasticities of working
at all are equal, whereas the right compensated elasticity of total hours of an overall wage change,
conditional on working and hence also in the unconditional case, exceeds the corresponding
uncompensated elasticity. However, the differences between the compensated and uncompensated
elasticities are not large. As mentioned in Section 3 these differences are the respective income
effects.

We note that the elasticity of mean hours is clearly larger for the private sector than for the
public sector. The reason why labor supply related to working in the private sector is more elastic than
working in the public sector is that there are fewer constraints on offered hours in the private sector

(captured by the opportunity distributions &;g;(h), j = 1,2, which represent the latent choice set). The

unconditional hours wage elasticities are also given in Figure 5.6.
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Table 5.4. Right compensated and uncompensated wage elasticities of an overall wage increase
using sample values. Married women, Norway 1994

Probability of working Conditional hours, given Unconditional hours
working
Total Public ~ Private Total Public ~ Private Total Public  Private
Uncompensated 0.3149 0.1071 05186 0.3724 0.3896 0.3489 0.6873 0.4967 0.8675

elasticity
Compensated 0.3149 0.0740 0.5510 0.4012 0.4130 0.3817 0.7161 0.4870 0.9327

elasticity

Unconditional hours elasticities

1.00
0.80
0.60
0.40
0.20

0.00
Total Public Private

Uncompensated ~ m Compensated

Figure 5.6. Elasticities of the unconditional expectation of hours with respect to an
overall wage increase

5.5. The marginal cost of funds from an increase in the minimum deduction in
the tax function

In this Section we apply the results of Section 4 to compute the marginal cost of funds that follows
from an increase in the minimum deduction in the tax system. Like many countries, Norway has a
progressive tax system with regard to the taxation of labor income, with stepwise linear parts. Let the
marginal tax rates be denoted t, where the subscript k refers to tax segment k. Let |, denote the level
of the minimum deduction. The actual structure of the tax system in 1994 is given in Appendix C.

In order to make a change in the tax rates of a stepwise linear tax structure it is necessary,
whenever a tax rate is changed, to change the tax segment boundaries too. This implies that to assess
the impact of a tax rate change one has to make a discrete change in the tax structure. This is not

required when the minimum deduction level 1, is changed. The uncompensated and compensated
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marginal effects of a change in the minimum deduction I, (below this level taxes are zero) are zero for

w, (X)h <1, and

o¢;(h] X)

o =H¢j(hlx){

ov;(h, X) v (x, X)
A (x| X)——===2 | for w,(X)h>1,.
Y war(;%co (x| X) o } i 0

In this case the right and left compensated effects are equal and the Slutsky equations are given by

a(0,-(h|><):6(p,H(h|X)
al, ol

for w; (X)h <1, and the Slutsky equation is

9;(h] X) _ o] (h| X)
ol

~to, (0 X)D. D @ (x]X)

0 alO K w (X)x>1g

[8vk(x, X) o, (h.X)J
oy oy
for w;(X)h=>1,.
To compute the marginal costs of funds we apply the model given in Dagsvik and Strem
(2006) estimated on a sample of Norwegian married women. In the Norwegian tax system the
marginal tax at the lowest tax bracket is equal to t, =0.302. Hence, for w;h> 1,
oT;(h)
ol,

=t =-0.302.

By a straight forward extension of Theorem 4 it follows that, similarly to (4.8), MCF can be

computed using the following formula:

oT;(h, X;
222 ( Yo,
MEr = 6T|Zfs1 ;<h)D o' (h X,)
ZZZ[ (h|xi)+T,-(h,xi)(”"a|‘J

where S denotes the sample of married women, ¢;(0) =0 when j >0, ¢,(h)=0 when h >0 and

©,(0) = ¢(0). This measure of the marginal cost of public funds assumes implicitly that taxes are

optimized and distributional concerns are absent. This means that we assume the government has
done its best to optimize taxes and redistribute income. We have no reasons to overturn the judgment
of the politicians (and the Ministry of Finance). Note that both the numerator and the denominator are
expressed in money terms and are summed over individuals. We also assume that lump-sum taxes are
not an alternative.

Our estimate of the marginal cost of public funds is 1.15, which is in the lower part of the
range that others have found, also in Norway, as referred to above. It should be noted that since we
include only married women in our sample, our estimate is most likely to be higher than if single

women and men (single and married) had been included. Numerous studies have demonstrated that
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married women respond more strongly to changes in economic incentives than single women and

men, married or not.

6. Conclusions

Using the results of Dagsvik and Karlstrom (2005) as a starting point, we have derived analytic
formulas for marginal compensated wage effects in discrete labor supply models. In particular, we
have established Slutsky-type relations for these kinds of models. These relations differ in important
ways from the traditional Slutsky equations. In particular, the left marginal compensated wage effects
differ in general from the corresponding right marginal compensated effects. In the selected numerical
examples we have used, it turns out that this difference is not large at the intensive margin, but rather
sizeable at the extensive margin. In the selected numerical examples, the compensated labor supply
elasticities are larger than the uncompensated ones, but the difference is small, indicating minor
income effects. The labor supply elasticities, compensated as well as uncompensated, are greatest for
those married women with the lowest wage, those with many children, and those with the highest
non-labor income. Apparently heterogeneity matters with respect to responses to wage and tax rate
changes.

Finally, we have discussed how marginal cost of funds can be calculated based on discrete
labor supply models. Our estimate of the marginal cost of public funds is 1.15, which is lower than the

one used in current cost-benefit analysis in Norway.
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Appendix A. Further detailed formulas for various marginal effects
Theorem Al

Under the assumptions of the multisectoral discrete labor supply model we have
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The proof of Theorem Al is given in Appendix B.

Corollary Al
Let ﬁj and ﬁ} be independent draws from the labor supply probability mass function ¢(h).

Then under the assumptions of Theorem Al with j >0
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The proof of Corollary Al is given in Appendix B.

Corollary A2
Under the Assumptions of Theorem 3 we have that
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The proof of Corollary A2 is given in Appendix B. In contrast to the single sector case we
have not been able to prove that in general
o"Eh'  CEN;
>

ow; - ow;

However, this inequality holds for our empirical model, cf. section 5.2.
The formulas above concern the case where only sector specific wages are altered. It is,
however, also of interest to consider the case with an overall wage increase. Specifically, assume now

that w; =a;w where w is a wage component that is common to both sectors. Then we have that

forj > 0.

Corollary A3

Under the assumptions of Theorem Al and with w; =a;w where w is a common wage

component, we have for h > 0,

g () _ o)

™ ¢;(h)—— & Zk:ngé()}@k(X)(ajy"(h)_akyk(x))*
ov;(h
2O T a0 @r 0 -a,0). +0,(0)e0a, 0
k xeD\{0}
and
(h)
() Z (x)(a;7;(h) —a.7, (x)),
k xeD\0}
_(,)J(h)J > 0,007 (0 -ay, M), +¢,(NeOay,n) 22,
oy k xeD\{0} oy
The proof of Corollary A3 is similar to the proof of Theorem 3.
Corollary A4
Under the assumptions of Corollary A3 it follows that
0"¢;(h) aer (h) _ (8vk(x) 6V,-(h)j .
;(h) ——— |min(a;y;(h).a,7,(x))
ow ZZ%} o oy R
and
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The proof of Corollary A4 is similar to the proof of Corollary 1. The next corollary gives the
compensated marginal effects of the sectorial probabilities and it follows readily from Corollary A4.

By aggregating over all sectors we obtain immediately the next result from Corollary A4.

Corollary A5

Under the assumptions of Corollary A3 we have that
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From Corollary A5 the next result is immediate.

Corollary A6
Under the assumptions of Corollary A3 we have that

dp! o i(h)  av(0)
o ow —(p(O); (h)[ YR J a;7;(n).

Appendix B.

Proofs

Consider a setting (labor market) with two levels of alternatives, sector and hours of work. Let w; be
the wage rate of sector jand y the income and let W; be the corresponding ex post attribute upper

levelr,r=1,2,.... Let
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Uj(hy)=v;(hiw;,y)+¢;(h), U(0,y)=v(0,y)+£(0)
be the ex ante utility of alternative (j,h) and
Uj (h,y) =V, (h;w;,y) +¢,(h) and U(O, y) =V(0,y) + £(0)
the corresponding ex post utilities where the error terms {&; (h)} are iid with c.d.f. exp(—exp(—x)).

Let Q" (k,x; j,h) be the compensated probability of switching from hours of work x in sector k to

hours of work h in sector j after a policy intervention given that the ex ante and ex post utility levels

are equal. The following Lemma follows from a straight forward extension of the result in Theorem 1.

Lemma B1
Under the assumptions of the multisectoral discrete labor supply model we have that

(B.1) Q" (k,x: j.h) = YI exp(v, (X; W, y) +\7,-I\(/Ihé\27\;j2,z))avj(h;wj,z)/az "

Yin

and

exp(v; (h;w;, y))
M (Y;,)

for j, k>0, x, h>0, where y, and vy, is determined by

(B.2) Q" (j,h;j,h)=

vy (wy, y) =V (W, yg0), v(0:,y) = 9,(0: y,)
and

M(z)=) . exp(max(y, (x;w,,y),7, (x;w,,z))) +exp(max(v(0;, y), v(0;,2))).

r>0 xeD\{0}

The formulas for Q" (0; j,h), Q" (k,x;0) and Q" (0;0) are similar to the relation in (B.1) and (B.2).

Proof of Theorem Al:

Let W, =w; + Aw; where Aw; is small and positive. Let
v, (h;w;,y) =u(f (hw;,y),h) +log(#,g;(h)) and v(0;y)=u(f(0,y),0).
Define y;, = y;,(W;) by
(B.3) u(f (w;h,y),h)=u(f (W;h,y, (W,),h).
Let Q(k,x; j,h) be the probability of switching from hours of work x in sector k to hours of work h in
sector j after a wage change from w; to W; in sector j, ceteris paribus. Note that in this case
Yo (W) =y for k= j and y, (W;) <y. It follows from (B.1) and the mean value theorem for

integrals that when k = j,
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where it is understood that the ex post function V; is equal to the corresponding ex ante function since
here there are no changes in taxes and other variables other than wage rates.

' . yjh(wj)_y
Yin = lim ———,
J Aw; 40 AWj

Moreover, from (B.3) it follows by implicit differentiation that

0 ov;(hwy, ;) +avj(h;wj'yjh)‘ ,
ow, oy "

]

which gives
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When (B.5) is inserted in (B.4) and we obtain that

(B.5)) Yin = -7, (h).

Mo o ov; (h)
(B.6) Q" (k,x; j,h)= ?; (e, (X)7j (h)TAWj +O(AWj)

and, similarly, we also have that

ov; (h)

(B.7) Q"(0; j,h) =¢;(N)(0)y;(h) Aw; +0(Aw; ).

Furthermore, by using the mean value theorem we get from (B.1) and (B.5) that
(B.8) Q" (J,%; J,h) = @; (h)g; (x)(@v; (h) 1 Y)Y (W;) = ¥ (W;)). +0(Aw;)
=0;(X)e;(h)(0v;(h) / oY)(Yx — Yin). AW; +0(Aw;)
= 0;(X)¢; (N)(0v; (h) 1 dy)(7;(h) - 7; (X)) Aw; +o(Aw;).
Let M(z) be the modification of M(z) that consists in replacing w; by W;. Also, the mean value
theorem and (B.2) imply that

exp(v; (hw;,y)) _exp(v;(hw;,y)) o (NM(y)- M(y;.)
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which equals the stated result.
Consider next the cross marginal compensated effect implied by a wage rate increase in sector
k, ceteris paribus.. As above let W, =w, + Aw,, where Aw, is small and positive and k = j. Then it
follows that y,, =y when r=k and y, <y which implies that Q" (r,x; j,h) =Q" (0; j,h) =0 when
(r,x) = (j,h). Furthermore, it follows from (B.2) that
exp(v; (h;w;, y))
BV, Y+ D D exp(v, (X;w,, Y)) +exp(v(0; y))

QH(J,h1i,h)=z

Hence,

exp(v; (h;w;, y)) D o [exp(v, (%W, ) —exp(v, (X; W, y))]
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By the mean value theorem the latter expression implies that

op, (h)

k

Q" (j,h; j,h) —¢;(h) = +0(AW, ).

(B.11) Q" (j.h; j,h) ¢, (h) = Aw, +0(Aw, ).

Hence, it follows from (B.10) and (B.11) that
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Similarly, we have that QH (r,x;0) =0 and

0p(0)
ow,
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Thus, in this case we conclude that
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Consider next the direct marginal effect when the wage rate in sector j decreases, that is, Aw;

is negative. In this case y, (w,) =y when r = j and y, (W;) >y for all x. As a result we obtain

from (B.1) that Q" (r,x,j,h) =0 for r = j, and Q" (0; j,h) =0. Similarly to (B.8) it follows from
(B.1) that
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and
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Furthermore, we have
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oV, () oy Aw;ov(0) oy,
;XDZ\[O}GXP(V (X)) ay o, Xp(v(0)) ——— oy ,-
- +0(Aw;)
M (y) M (y)
8V h
—-o, (0T 0,0 ”(y,(x)Aw AW, -, (Y S g, (9 ) W’ 0 Zy
r+j xeD\[0} j
0, (o) 25O Fnoaw,)

i

ov,
= Aw;; () ¢;(x) é;x) (7 () =7;00), —Aw; > > cﬂr(X) ) -7 (h) +o(Aw;)

r#j xeD\[0}
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av(0)
AW, (N)p(0
w;p; (h)p(0) ——= Y

and

(B.15) Q"(0;0)-¢(0)=0.
From (B.13), (B.14) and (B.15) we obtain that

o ¢! (h) ov;(h) ov;(X)
a\JNJ =—¢ (h)é(ﬂ,(x) & (7; 0 —7;(h)), +¢,(h)§(ﬂ,(x) & (r;(N) =7;(x),
ov, (x) aV(O)
h)y. (h h)7. ()0
+¢, ()7 ( )r;()gcor(X) Y +9;(N)7; (N)p(0) ——= Y

Consider finally the cross compensated marginal effects when Aw, <O0. In this case it follows
that y, =yfor r=k and y, (W) >y. Hence, (B.2) implies that Q" (j,h; j,h) = ¢, (h). Furthermore,
(B.1) implies that Q" (r,x; j,h)=0 for r k and (r,x) = (j,h). Hence, using (B.1) we obtain that

ZZQ (r,x; j,h)— g (h) = ZQ (k,x; j,h)

=2 (@ ()¢; (v, (h) / &y + O(AW ) (Y, (W) )
=22 (X)p; ()(@v; (h) / 3y) Vi, (W ) Aw, +0(Aw, )

=—¢;(N)(ov;(h) 1 Y)Y @ (X)7, () AW, +0(Aw, ).

When dividing the expression above by Aw, and letting Aw, tend towards zero yields

& ¢, (h
#,( ):_(pj(h)(avj(h)/ay)Zwk(X)n(X)-

k xeD

Similarly, it follows that

0 p(0) _

T —(0)(ov(0) / ay)Z P (X7, (%)-

Q.E.D.

Proof of Theorem 3:
It follows from Theorem Al that

0'g'(h) 0g;(h) v, (h)
o ow —740,(h)XGZD%(X)(h(h)—J/j(X)) (DJ(h)XEZI;,(D,(X)

—#7,(h)(ﬂ,(h)+<p,(h)2(ﬂ,(x)7,(x) ()+(p,(h)(1 401)%7,01)

xeD

v, (x)

(7/1' () - Vi (h).

:—%q)l(h)Zq)J(x)(yJ(h) 7, (N =7;(0).) +,() >0, (x) ()(yj(x) (7; () =7;(h)),)-
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Next, note that
7i() =@ (h)=7;00), =7;(X) = (7;(¥) —»;(h)), =min(y;(x), 7;(h)).

Hence, the above expression reduces to

o* H h 0 h aV aV
o (h) ¢’J( ) o, (h )Z( () _ov,(h )}0 (X)min }/J(h) )/,(X))

aWj
Similarly,
“o" H h ov.
agf”f@¢m=—%l@mgymmmm%mum—%mgyﬂm 00,007,
vy (h) ( )

(e () +9;(0) D03 (¥)7;(x)

xeD

(m+%mwmmmm§§)

+0; (N7 (h)zz cvr(X) ;(N)y; (h)z ay

r>0 xeD xeD

=0,(N)D 9, X) )7,(X) (7;(x)—7;(h (> 0;(x) ) (7;(0) =, () —7,(x).)
OV(h) v(0)

o i(Me;(h)(@; —p; () +¢;(h)y;(h Z,OZD cor(X +<0,()7,-(h)(p(0)W

oV ov;(h
=%®Z%w{gy) gf%wmwnm»wmmm{zzm“)(ﬂ

Finally, the formula for

o} () _dp,(h)
a\Nk aVvk

is straight forward to verify.
Q.E.D.

Proof of Corollary Al:
From Theorem 3 it follows that

d"he! (h) ah(pJ (h)

iZ( o ]jzzm mr7§3mm@mnmw»@u)

h j j

ov,(h
—ZEW%UWT%QMMAmMMMWAM

ov, () - 8 v (n) - N
:—E(—%hj min(yj(hj),;/j(h;))}rE[_ Ja(yJ)hj min(;xj(hj),yj(h;))]
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[

=Cov[ﬁj '_8Vja(yhj) min(yj (ﬁj)ai’j(h;))]_cov[ﬁj '_avg(yhj) min(yj (Hj)ayj(h;))\]'

The remaining marginal effects given in Corollary Al are proved in a similar way.
Q.E.D.

Proof of Corollary A2:

Recall that —ov; (h) / dy is increasing in h. The covariance

o)
Covihj,—#mm(ﬂ(hj):?ﬁ(hj))J
oy
is therefore positive and greater than the covariance
()
COV{hj,—#mln(]/j(hj),j/j(hj))]

because in the latter expression mj(ﬁ;)/ay is independent of ﬁj. Hence, the result of Corollary A2

follows from Corollary Al.

Q.E.D.
Proof of Theorem 4:
For simplicity and with no essential lack of generality we only consider the case with only one

observable type of agents and one sector. Consider a reform where the tax parameter changes from t
to . Let ¢(h) and ¢@(h,z) denote the ex ante and ex post probability of working h hours with ex

post non-labor income equal to z. Furthermore, y, is determined by

uthw-T(h)+y,,h)=u(hw-T(h)+y) where T and T represent the ex ante and ex post tax system

and y is the ex ante income. Then it follows from Dagsvik and Karlstrém (2005) that

(B.17) E(Y (T, y)|y) :qub(h,z)dz.

heD o

Since the choice probabilities add up to one, it follows from (B.17) that

heD o heD

®19) ECEENIY-y=Y [dh2d-y= Z[ [ o0, 202 | (p(h)dZ]

= Z( [ 30, 2z - [ ¢(h, )0 + [ (Gth, Z)—(p(h))dZJ

heD\ ¢

- Z[ J 30,22~ [t z)dz]+ | > @h,2)-p(y)dz - Z[ J th, 230z~ [ tn z)dz].

heD\ o heD\ ¢

Due to the mean value theorem the last equation implies that
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EYEEVIY-y=2 I ¢(h,z)dz = (y, —y)e(h)+o(f -1)

heD y heD
which implies that

EY@EEVIY) -y Nn
lim Pt —%(ﬂ(h) P

-t
From the definition of y, given above it follows by implicit differentiation that oy, / ot =T (h) / ét.

This completes the proof.
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Marginal Compensated Effects in Discrete Labor Supply Models
Supplementary Appendices C- J
by

John K. Dagsvik, Steinar Strgm and Marilena Locatelli

Appendix C. Data, tax functions, and estimates

Data

Data on the labor supply of married women in Norway used to estimate the model in Dagsvik and
Strgm (2006) consist of a merged sample of the “Survey of Income and Wealth, 1994” and the “Level
of living conditions, 1995” (Statistics Norway, 1994 and 1995 respectively). Data cover married
couples as well as cohabiting couples with common children. The ages of the spouses range from 25
to 64. None of the spouses is self-employed and none of them is on disability or other types of
benefits. A person is classified as a wage worker if their income from wage work is higher than their
income from self-employment. All taxes paid are observed and in the assessment of disposable
income, at hours not observed, all details of the tax system are accounted for. Hours of work are
calculated as the sum of hours of the main job as well as those of any subsidiary jobs. A large
majority of the women have only one job.

Wage rates above NOK 350 or below NOK 40° are not utilized when estimating the wage
equations. The wage rates are computed as the ratio of annual wage income to hours worked. When
computing annual wage income, we take into account the fact that some women have multiple jobs.
The size of the sample used in estimating the labor supply model is 810. Descriptions of variables and

summary statistics are given in Table C.1.

Table C.1. Descriptive statistics, number of observations = 810 (values in NOK, 1994)

Variable Mean Std Dev.  Min. Max.
Number of children (age 0-6) 0.54 0.77 0.00 3.00
Number of children (age 7-17) 0.66 0.85 0.00 4.00
Age in year (women) 40.07 9.04 25.00 64.00
Education in year (women) 11.61 2.15 9.00 17.00
Sector (1 = Public, 2 = Private) 1.34 0.61 0.00 2.00

Work experience (woman age —

oL 22.45 9.63 2.00 49.00
woman education in years)
Capital income (child allowances 55306 71 4237848 0,00 568403.00
included)
Child allowances 13094.37 12154.01 0.00 60084.00

9 As of March 2018, 1 USD = NOK 7.80.
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Women wage income per year 149751.97 83060.53 0.00 581693.00
Men wage income per year 274372.89 106239.67 17312.00 1184861.00
Woman hourly wage in public sector 89.36 12.09 64.88 132.34
Woman hourly wage in private sector 109.77 13.68 80.14 156.44

Tax functions
The tax function is given by:
T(x)=0 for x<1,,

T(X)=t,(x—1,) for I, <x<1,,

Tx)=t(l,—1,)+t,(x—1) for I, <x<1,,

T =t (l,—1)+t,(, - 1) +t,(x—1,) for I, <x<1,

T =t (I, = 1) +t(, = 1)+, = 1,)+t,(x=1;) for x> 1,,etc.

t <t,and I, <lI,,,.

The I-s are the amounts in NOK to the left in the tables below. For example, for a married working
woman 1,=20,954, 1,=140,500, etc.

Table C.2. Tax function in 1994 for a married non-working woman whose husband is
working, 1994

Male income, Y maie Tax T

0-41,907 0
41,907-140,500 0.302Y 1nae—12656
140,500-252,000 0.358Y 11ae—20524
252,000-263,000 0.453Y a—44464
263,000 0.495Y 1qe-55510

Table C.3. Tax function in 1994 for a married working woman or man, NOK 1994

Wage income, Y Tax T
0-20,954 0
20,954-140,500 0.302Y-6328
140,500-208,000 0.358Y-14196
208,000-236,500 0.453Y-33956
236,500 0.495Y-43889
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Estimates
Table C.4. Estimates of the model parameters (from Dagsvik and Strgm (2006))

Variables Parameters Estimates  t-values
Preferences

Consumption

Exponent o 0.64 7.6
Scale 10* o0 1.77 4.2
Subsistence level Cy in NOK per year 60 000

Leisure

Exponent o3 -0.53 -2.1
Constant ol 111.66 3.2
Log age o5 -63.61 -3.2
(log age)? O 9.2 3.3
# children 0-6 o 1.27 4.0
# children 7-17 os 0.97 41
Consumption and Leisure, interaction Olo -0.12 27
Subsistence level of leisure in hours per year 5120

The parameters 0: and 0 »; log0; = fj1 + fj2S

Constant, public sector (sector 1) f1 4.2 4.7
Constant, private sector (sector 2) f) 1.14 1.0
Education, public sector (sector 1) f1 0.22 29
Education, private sector (sector 2) f, -0.34 3.3
Opportunity density of offered hours, gk2(h), k=1,2

Full-time peak, public sector (sector 1) 10g(g12(heun) / 912(ho)) 1.58 11.8
Full-time peak, private sector (sector 2) 109(g22(heun) / 922(ho)) 1.06 7.4
Part-time peak, public Sector 109(g12(hpar) / 912(ho)) 0.68 4.4
Part-time peak, private Sector 109(g22(hpar) / 920(ho)) 0.8 5.2
# observations 824

Log likelihood -1760.9

* The notation hy refers to an arbitrary level of hours of work different from full-time and part-time
hours.

The deterministic part of the utility function, i.e. the numerator in the choice probabilities, given

participation, is quasi-concave for all individuals in the sample.
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Appendix D. Probabilities of working, conditional and unconditional mean annual

hours

Table D.1. Married woman aged 30, no children

Wage NOK 70
Income Probability of working Conditional mean hours Unconditional mean hours
All  Public Private All  Public Private All  Public Private
70,000 0.999 0.800 0.199 3692 1871 1821 1858 1496 363
100,000 0.993 0.792 0.201 3575 1821 1755 1795 1441 354
200,000  0.967 0.764  0.203 3363 1725 1637 1650 1319 332

Wage NOK 200

Income Probability of working Conditional mean hours Unconditional mean hours
All  Public Private All  Public Private All  Public Private

70,000 1.000 0.792  0.208 4391 2169 2222 2180 1719 461
100,000 1.000 0.793 0.207 4371 2160 2211 2171 1713 458
200,000 1.000 0.793 0.207 4329 2142 2187 2151 1700 452

Wage NOK 300

Income Probability of working Conditional mean hours Unconditional mean hours
All  Public Private All  Public Private All  Public Private

70,000 1.000 0.770 0.230 4776 2365 2411 2375 1821 555
100,000 1.000 0.771 0.229 4765 2359 2406 2370 1818 552
200,000 1.000 0.772 0.228 4741 2346 2395 2357 1811 545

Table D.2. Married woman aged 30, one child aged 0-6 and one child aged 7-17

Wage NOK 70
Income Probability of working Conditional mean hours Unconditional mean hours
All  Public Private All  Public Private All  Public Private
70,000 0992 0.774 0.217 3024 1568 1456 1531 1214 316
100,000 0.963 0.746 0.217 2829 1471 1358 1392 1097 295
200,000 0.864 0.661 0.203 2514 1308 1207 1109 864 245
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Wage NOK 200

Income Probability of working Conditional mean hours Unconditional mean hours
All  Public Private All  Public Private All  Public Private

70,000 1.000 0.808 0.192 3957 1980 1977 1980 1599 380
100,000 1.000 0.807 0.193 3922 1966 1956 1964 1586 378
200,000 1.000 0.804 0.196 3829 1928 1901 1923 1550 372

Wage NOK 300

Income Probability of working Conditional mean hours Unconditional mean hours
All  Public Private All  Public Private All  Public Private

70,000  1.000 0.796  0.204 4353 2150 2203 2161 1711 449
100,000 1.000 0.797 0.203 4336 2142 2193 2153 1707 446
200,000 1.000 0.798 0.202 4294 2124 2170 2133 1695 438

Table D.3. Married woman aged 40, no children

Wage NOK 70
Income Probability of working Conditional mean hours Unconditional mean hours
All  Public Private All  Public Private All  Public Private
70,000 0.998 0.797 0.201 3562 1816 1747 1798 1447 352
100,000 0.990 0.786 0.204 3427 1756 1671 1721 1380 341
200,000 0.953 0.749 0.204 3183 1643 1540 1545 1231 314

Wage NOK 200

Income Probability of working Conditional mean hours Unconditional mean hours
All  Public Private All  Public Private All  Public Private

70,000 1.000 0.797  0.203 4293 2124 2169 2133 1693 440
100,000 1.000 0.798 0.202 4272 2115 2157 2123 1686 437
200,000 1.000 0.798 0.202 4222 2094 2128 2101 1670 431

Wage NOK 300

Income Probability of working Conditional mean hours Unconditional mean hours
All  Public Private All  Public Private All  Public Private

70,000 1.000 0.775 0.225 4694 2321 2373 2332 1799 534
100,000 1.000 0.776 0.224 4681 2314 2367 2326 1795 531
200,000 1.000 0.778 0.222 4653 2299 2354 2311 1788 524
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Table D.4. Married woman aged 40, one child aged 0-6 and one child aged 7-17

Wage NOK 70
Income Probability of working Conditional mean hours Unconditional mean hours
All  Public Private All  Public Private | Public Private
70,000 0989 0.766  0.222 2877 1494 1382 1453 1145 307
100,000 0.952 0.732 0.220 2674 1390 1284 1300 1017 282
200,000 0.833 0.633 0.200 2359 1224 1135 1001 774 227

Wage NOK 200

Income Probability of working Conditional mean hours Unconditional mean hours
All  Public Private All  Public Private All  Public Private

70,000 1.000 0.808 0.192 3876 1947 1928 1944 1573 370
100,000 1.000 0.807 0.193 3834 1930 1904 1925 1557 368
200,000 1.000 0.803 0.197 3725 1885 1840 1876 1514 362

Wage NOK 300

Income Probability of working Conditional mean hours Unconditional mean hours
All  Public Private All  Public Private I Public Private

70,000 1.000 0.801 0.199 4269 2111 2157 2121 1691 430
100,000 1.000 0.801 0.199 4251 2104 2147 2112 1686 427
200,000 1.000 0.802 0.198 4206 2084 2121 2092 1672 420

Appendix E. Elasticity of an overall wage increase on the probability of working and on
the expected conditional and unconditional hours.

Table E.1. Married woman aged 30, no children

Wage NOK 70
Income  Direct Probability of working Conditional mean hours Unconditional mean
Elasticity hours
All  Public Private All  Public Private All  Public Private
70,000 Uncompensated  0.010 0.047 -0.140 0.255 0.236 0.330 0.265 0.283 0.190
Compensated 0.010 0.054 -0.170 0.307 0.284 0.397 0.317 0.339 0.226
Income -0.009 -0.021 0.037 -0.076 -0.071 -0.098 -0.086 -0.091 -0.061
100,000 Uncompensated 0.044 0.090 -0.139 0.325 0.303 0407 0368 0.393 0.269
Compensated 0.044 0.096 -0.162 0.362 0.337 0.454 0.406 0433 0.292
Income -0.023 -0.036 0.027 -0.086 -0.080 -0.107 -0.109 -0.116 -0.080
200,000 Uncompensated  0.164 0.219 -0.042 0419 039 0498 0583 0.615 0.456
Compensated 0.164 0.221 -0.050 0.431 0408 0512 0595 0.629 0.462
Income -0.052 -0.062 -0.013 -0.070 -0.067 -0.082 -0.122 -0.129 -0.095
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Wage NOK 200

Income Direct

Probability of working

Conditional mean hours

Unconditional mean

Elasticity hours
All  Public Private All  Public Private All  Public Private
70,000 Uncompensated  0.000 -0.058 0.220 0.204 0.198 0.218 0.204 0.141 0.438
Compensated 0.000 -0.064 0.243 0231 0225 0.248 0.231 0.161 0.492
Income 0.000 0.002 -0.008 -0.011 -0.011 -0.012 -0.011 -0.009 -0.020
100,000 Uncompensated  0.000 -0.055 0.212 0.208 0.202 0.226 0.208 0.147 0.438
Compensated 0.000 -0.060 0.228 0.230 0.223 0.251 0.230 0.163 0.479
Income 0.000 0.002 -0.007 -0.013 -0.012 -0.015 -0.013 -0.010 -0.022
200,000 Uncompensated  0.000 -0.049 0.189 0.218 0.210 0.245 0.218 0.161 0.433
Compensated 0.000 -0.049 0.191 0.227 0.219 0.256 0.227 0.169 0.446
Income 0.000 0.000 0.000 -0.012 -0.011 -0.015 -0.012 -0.011 -0.015

Wage NOK 300

Income Direct

Probability of working

Conditional mean hours

Unconditional mean

Elasticity hours
All  Public Private All  Public Private All  Public Private
70,000 Uncompensated  0.000 -0.072 0.242 0.197 0.204 0.168 0.197 0.132 0.410
Compensated 0.000 -0.082 0.275 0.223 0.231 0.190 0.223 0.149 0.465
Income 0.000 0.002 -0.008 -0.006 -0.006 -0.005 -0.006 -0.004 -0.013
100,000 Uncompensated 0.000 -0.073 0.247 0.202 0.209 0.173 0.202 0.135 0.420
Compensated 0.000 -0.082 0.274 0.223 0.231 0.191 0.223 0.149 0.466
Income 0.000 0.003 -0.009 -0.007 -0.008 -0.006 -0.007 -0.005 -0.015
200,000 Uncompensated  0.000 -0.075 0.253 0.210 0.217 0.184 0.210 0.142 0.437
Compensated 0.000 -0.079 0.267 0221 0.228 0.193 0.221 0.149 0.460
Income 0.000 0.003 -0.009 -0.008 -0.008 -0.007 -0.008 -0.005 -0.016

Table E.2. Married woman aged 30, one child aged 0-6 and one child aged 7-17

Wage NOK 70
Income Direct Probability of working Conditional mean hours Unconditional mean
Elasticity hours

All  Public Private All  Public Private All  Public Private
70,000 Uncompensated 0.051 0.131 -0.232 0520 0505 0557 0571 0635 0.325
Compensated 0.051 0.147 -0.289 0.620 0.602 0.663 0.671 0.748 0.374
Income -0.053 -0.078 0.034 -0.179 -0.174 -0.194 -0.232 -0.251 -0.159
100,000 Uncompensated  0.195 0.275 -0.082 0.619 0.609 0.632 0.814 0.885 0.550
Compensated 0.195 0.285 -0.114 0.684 0.674 0697 0.879 0.958 0.584
Income -0.112 -0.133 -0.037 -0.187 -0.183 -0.193 -0.298 -0.317 -0.229
200,000 Uncompensated 0.519 0586 0.301 0.685 0.688 0.655 1.204 1274 0.956
Compensated 0519 0588 0.294 0.704 0.707 0.673 1.223 1.295 0.967
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Income

Wage NOK 200

-0.185 -0.197 -0.146

-0.142 -0.142 -0.138

-0.327 -0.339 -0.284

Income Direct Probability of working Conditional mean hours Unconditional mean
Elasticity hours
All  Public Private All  Public Private All  Public Private
70,000 Uncompensated  0.000 -0.005 0.019 0.188 0.173 0.251 0.188 0.169 0.271
Compensated 0.000 -0.001 0.006 0.229 0.210 0.306 0.229 0.209 0.312
Income 0.000 -0.002 0.009 -0.019 -0.018 -0.026 -0.019 -0.020 -0.017
100,000 Uncompensated  0.000 0.001 -0.004 0.204 0.188 0.274 0.205 0.189 0.270
Compensated 0.000 0.005 -0.019 0.240 0.220 0.322 0.240 0.225 0.302
Income 0.000 -0.003 0.014 -0.025 -0.023 -0.034 -0.025 -0.026 -0.020
200,000 Uncompensated  0.002 0.016 -0.056 0.248 0.228 0.330 0.250 0.244 0.274
Compensated 0.002 0.020 -0.071 0.271 0.249 0360 0.273 0.269 0.289
Income -0.001 -0.007 0.024 -0.035 -0.032 -0.047 -0.036 -0.039 -0.023

Wage NOK 300

Income Direct Probability of working Conditional mean hours Unconditional mean
Elasticity hours
All  Public Private All  Public Private All  Public Private
70,000 Uncompensated  0.000 -0.072 0.282 0.237 0.229 0.258 0.237 0.157 0.539
Compensated 0.000 -0.082 0.321 0.272 0.264 0296 0.272 0.181 0.617
Income 0.000 0.002 -0.009 -0.009 -0.009 -0.010 -0.009 -0.007 -0.019
100,000 Uncompensated  0.000 -0.070 0.273 0.241 0.232 0.266 0.241 0.163 0.539
Compensated 0.000 -0.078 0.304 0.270 0.261 0.299 0.270 0.183 0.603
Income 0.000 0.002 -0.010 -0.011 -0.011 -0.013 -0.011 -0.008 -0.023
200,000 Uncompensated  0.000 -0.062 0.245 0.252 0.241 0.288 0.252 0.179 0.533
Compensated 0.000 -0.065 0.258 0.269 0.257 0.308 0.269 0.192 0.566
Income 0.000 0.002 -0.007 -0.014 -0.013 -0.017 -0.014 -0.012 -0.024

Table E.3. Married woman aged 40, no children

Wage NOK 70
Income Direct Probability of working Conditional mean hours Unconditional mean
Elasticity hours
All  Public Private All  Public Private All  Public Private
70,000 Uncompensated  0.014 0.063 -0.178 0.303 0.282 0.381 0.317 0.345 0.203
Compensated 0.014 0.073 -0.217 0364 0.339 0457 0378 0411 0.240
Income -0.014 -0.029 0.045 -0.094 -0.088 -0.118 -0.108 -0.116 -0.073
100,000 Uncompensated  0.063 0.121 -0.160 0.384 0.361 0.465 0.447 0.482 0.305
Compensated 0.063 0.128 -0.188 0.427 0402 0518 0491 0530 0.330
Income -0.033 -0.049 0.027 -0.105 -0.099 -0.127 -0.138 -0.148 -0.100
200,000 Uncompensated  0.223 0.287 -0.011 0486 0464 0553 0.709 0.751 0.542
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Compensated
Income

Wage NOK 200

0.223
-0.072

0.290
-0.084

-0.020
-0.029

0.500
-0.087

0.478
-0.083

0.570
-0.098

0.724
-0.159

0.768
-0.167

0.549
-0.127

Income Direct Probability of working Conditional mean hours Unconditional mean
Elasticity hours
All  Public Private All  Public Private All  Public Private
70,000 Uncompensated 0.000 -0.049 0.194 0.201 0.192 0.228 0.201 0.143 0.422
Compensated 0.000 -0.054 0.213 0.230 0.220 0.262 0.230 0.166 0.476
Income 0.000 0.001 -0.006 -0.012 -0.011 -0.014 -0.012 -0.010 -0.020
100,000 Uncompensated  0.000 -0.046 0.183 0.206 0.197 0.238 0.206 0.151 0.421
Compensated 0.000 -0.050 0.195 0.230 0.219 0.266 0.230 0.170 0.461
Income 0.000 0.001 -0.005 -0.014 -0.013 -0.017 -0.014 -0.012 -0.022
200,000 Uncompensated  0.000 -0.038 0.152 0.220 0.209 0.262 0.220 0.171 0.414
Compensated 0.000 -0.038 0.152 0.231 0.219 0.276 0.231 0.181 0.428
Income 0.000 -0.001 0.003 -0.015 -0.014 -0.019 -0.015 -0.015 -0.017

Wage NOK 300

Income Direct Probability of working Conditional mean hours Unconditional mean
Elasticity hours
All  Public Private All  Public Private All  Public Private
70,000 Uncompensated  0.000 -0.080 0.274 0.219 0.224 0.194 0.219 0.145 0.468
Compensated 0.000 -0.091 0313 0.248 0.254 0.220 0.248 0.164 0.532
Income 0.000 0.003 -0.009 -0.007 -0.007 -0.006 -0.007 -0.005 -0.015
100,000 Uncompensated  0.000 -0.080 0.278 0.223 0.228 0.200 0.223 0.148 0.478
Compensated 0.000 -0.089 0.310 0.247 0.253 0.221 0.247 0.164 0531
Income 0.000 0.003 -0.010 -0.008 -0.009 -0.008 -0.008 -0.006 -0.018
200,000 Uncompensated  0.000 -0.080 0.281 0.232 0.236 0.212 0.232 0.155 0.492
Compensated 0.000 -0.085 0.296 0.244 0.248 0.223 0.244 0.163 0.519
Income 0.000 0.003 -0.010 -0.009 -0.009 -0.008 -0.009 -0.006 -0.018

Table E.4. Married woman aged 40, one child aged 0-6 and one child aged 7-17

Wage NOK 70
Income Direct Probability of working Conditional mean hours Unconditional mean
Elasticity hours
All  Public Private All  Public Private All  Public Private
70,000 Uncompensated  0.067 0.148 -0.212 0570 0561 0583 0.637 0.709 0.371
Compensated 0.067 0.164 -0.268 0.678 0.667 0.693 0.745 0.831 0.425
Income -0.072 -0.097 0.015 -0.202 -0.198 -0.209 -0.273 -0.294 -0.194
100,000 Uncompensated  0.244 0.322 -0.015 0.663 0.661 0.648 0.907 0.983 0.633
Compensated 0.244 0.331 -0.045 0.730 0.728 0.713 0.975 1.060 0.668
Income -0.143 -0.164 -0.073 -0.205 -0.203 -0.203 -0.348 -0.368 -0.276

o1



200,000

Uncompensated
Compensated
Income

Wage NOK 200

0.600 0.660 0.411
0.600 0.662  0.405
-0.220 -0.231 -0.186

0.704  0.715 0.652
0.723 0.734 0.668
-0.151 -0.153 -0.143

1.305 1375 1.062
1323 139 1.073
-0.371 -0.383 -0.329

Income  Direct Probability of working Conditional mean hours Unconditional mean
Elasticity hours
All  Public Private All  Public Private All  Public Private
70,000 Uncompensated  0.000 0.008 -0.033 0.194 0.178 0.262 0.194 0.186 0.229
Compensated 0.000 0.014 -0.058 0.240 0.220 0.325 0.240 0.234 0.267
Income 0.000 -0.003 0.015 -0.023 -0.021 -0.031 -0.023 -0.024 -0.017
100,000 Uncompensated  0.000 0.014 -0.058 0.215 0.197 0.289 0.215 0.211 0.230
Compensated 0.000 0.020 -0.083 0.256 0.235 0.344 0.256 0.255 0.261
Income 0.000 -0.005 0.020 -0.030 -0.027 -0.041 -0.030 -0.032 -0.020
200,000 Uncompensated  0.003 0.031 -0.112 0.269 0.248 0.355 0.272 0.279 0.243
Compensated 0.003 0.036 -0.133 0.297 0.274 0391 0.300 0.310 0.258
Income -0.001 -0.009 0.032 -0.043 -0.040 -0.057 -0.044 -0.049 -0.025

Wage NOK 300

Income Direct Probability of working Conditional mean hours Unconditional mean
Elasticity hours
All  Public Private All  Public Private All  Public Private
70,000 Uncompensated  0.000 -0.061 0.247 0.227 0.217 0.262 0.227 0.156 0.509
Compensated 0.000 -0.070 0.281 0.263 0.251 0.303 0.263 0.181 0.584
Income 0.000 0.002 -0.007 -0.010 -0.009 -0.011 -0.010 -0.007 -0.018
100,000 Uncompensated  0.000 -0.058 0.235 0.232 0221 0.272 0.232 0.163 0.506
Compensated 0.000 -0.065 0.261 0.262 0.250 0.307 0.262 0.185 0.568
Income 0.000 0.002 -0.007 -0.012 -0.011 -0.015 -0.012 -0.009 -0.022
200,000 Uncompensated  0.000 -0.049 0.197 0.248 0.234 0.299 0.248 0.185 0.497
Compensated 0.000 -0.051 0.207 0.266 0.251 0.322 0.266 0.200 0.528
Income 0.000 0.001 -0.003 -0.016 -0.015 -0.020 -0.016 -0.014 -0.024
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Appendix F. Elasticities of a wage increase in public sector on the probabilities of
working and on expected conditional and unconditional hours.

Table F.1. Married woman aged 30, no children

Wage NOK 70
Income Probability of working | Conditional hours Unconditional hours
Public Private Public Private Public Private
Al (direct) (cross) Total (direct) (cross) Total (direct) (cross)

70,000 Uncompensated 0.008 1.442 -5.753 0.221 0.236 0.000 0.229 1.679 -5.753
Compensated  0.008 1.442 -5.753 0.252 0.275 0.000 0.260 1.717 -5.753
100,000 Uncompensated 0.035 1.341 -5.094 0.281 0.303 0.000 0.316 1.643 -5.094
Compensated  0.035 1.341 -5.094 0.303 0.330 0.000 0.338 1.671 -5.094
200,000 Uncompensated 0.131 1.184 -3.839 0.359 0.396 0.000 0.490 1.580 -3.839
Compensated  0.131 1.184 -3.839 0.367 0.405 0.000 0.498 1.589 -3.839

Wage NOK 200

Income Probability of working |  Conditional hours Unconditional hours
Public Private Public Private Public Private
Al (direct) (cross) Total (direct) (cross) Total (direct) (cross)

70,000 Uncompensated 0.000 2.653 -10.119 0.106 0.198 0.000 0.106 2.851 -10.119
Compensated  0.000 2.653 -10.119 0.122 0.219 0.000 0.122 2.872 -10.119
100,000 Uncompensated 0.000 2.540 -9.720 0.112 0.202 0.000 0.112 2.742 -9.720
Compensated  0.000 2.540 -9.720 0.125 0.218 0.000 0.125 2.758 -9.720
200,000 Uncompensated 0.000 2.268 -8.715 0.128 0.210 0.000 0.128 2.478 -8.715
Compensated  0.000 2.268 -8.715 0.133 0.217 0.000 0.133 2.485 -8.715

Wage NOK 300

Income Probability of working | Conditional hours Unconditional hours
Public Private Total Public Private Total Public Private
(direct) (cross) (direct) (cross) (direct) (cross)

70,000 Uncompensated 0.000 4.201 -14.065 0.093 0.204 0.000 0.093 4.405 -14.065
Compensated  0.000 4.201 -14.065 0.109 0.225 0.000 0.109 4.426 -14.065
100,000 Uncompensated 0.000 4.074 -13.696 0.097 0.209 0.000 0.097 4.283 -13.696
Compensated ~ 0.000 4.074 -13.696 0.110 0.226 0.000 0.110 4.300 -13.696
200,000 Uncompensated 0.000 3.741 -12.685 0.106 0.217 0.000 0.106 3.958 -12.685
Compensated  0.000 3.741 -12.685 0.112 0.225 0.000 0.112 3.966 -12.685
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Table F.2. Married woman aged 30, one child aged 0-6 and one child aged 7-17

Wage NOK 70

Income

Probability of working

Conditional hours

Unconditional hours

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

Wage NOK 200

All Public Private
(cross)

Public Private
(direct) (cross)

Total

Total Public Private
(direct) (cross)

(direct)
-4.867

1.417
-4.867

1.417
1.366 -4.011
-4.011

1.366
-2.565

1.315
1.315 -2.565

0.041
0.041
0.153
0.153
0.404
0.404

0.479
0.539
0.553
0.592
0.591
0.602

0.505 0.000
0.580 0.000
0.609 0.000
0.659 0.000
0.688 0.000
0.702 0.000

0.519
0.579
0.706
0.746
0.995
1.007

1.922 -4.867
1.997 -4.867
1.975 -4.011
2.025 -4.011
2.003 -2.565
2.018 -2.565

Income

Probability of working

Conditional hours

Unconditional hours

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

Wage NOK 300

Public Private

Public Private

All Total

(direct) (cross)

(direct) (cross)

Total Public Private

0.000
0.000
0.000
0.000
0.001
0.001

2.282
2.282
2.190
2.190
1.964
1.964

-9.574
-9.574
-9.141
-9.141
-8.056
-8.056

0.143
0.167
0.161
0.182
0.207
0.220

0.173 0.000
0.203 0.000
0.188 0.000
0.214 0.000
0.228 0.000
0.245 0.000

(direct) (cross)
0.143 2.455 -9.574
0.167

2.485 -9.574
0.161 2.378 -9.141
0.182 2.404 -9.141
0.208 2.192 -8.056
0.222 2.209 -8.056

Income

Probability of working

Conditional hours

Unconditional hours

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

All Public Private
(direct) (cross)

Public Private
(direct) (cross)

Total

Total Public Private
(direct) (cross)

0.000
0.000
0.000
0.000
0.000
0.000

3.429 -13.387
3.429 -13.387
3.316 -12.997
3.316 -12.997
3.022 -11.937
3.022 -11.937
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0.115
0.137
0.121
0.140
0.139
0.149

0.229 0.000
0.257 0.000
0.232 0.000
0.255 0.000
0.241 0.000
0.254 0.000

0.115
0.137
0.121
0.140
0.139
0.149

3.659 -13.387
3.686 -13.387
3.548 -12.997
3.571 -12.997
3.263 -11.937
3.276 -11.937



Table F.3. Married woman aged 40, no children

Wage NOK 70

Income

Probability of working

Conditional hours

Unconditional hours

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

Wage NOK 200

All Public Private
(cross)

Total Public Private
(direct) (cross)

Total Public Private
(direct) (cross)

(direct)
-5.608

1.431
1.431 -5.608
-4.910

1.338
-4.910

1.338
1.206 -3.598
-3.598

0.012
0.012
0.051
0.051
0.178

0.178 1.206

0.271
0.307
0.339
0.365
0.421
0.430

0.282 0.000
0.327 0.000
0.361 0.000
0.393 0.000
0.464 0.000
0.475 0.000

0.282
0.318
0.390
0.416
0.599
0.608

1.714 -5.608
1.759 -5.608
1.699 -4.910
1.732 -4.910
1.670 -3.598
1.681 -3.598

Income

Probability of working

Conditional hours

Unconditional hours

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

Wage NOK 300

All Public Private
(cross)

Total Public Private
(direct) (cross)

Total Public Private
(direct) (cross)

(direct)
-9.999

2.545
2.545 -9.999
-9.999

2.545
2.436 -9.596
-8.578

2.175
2.175 -8.578

0.000
0.000
0.000
0.000
0.000
0.000

0.110
0.127
0.110
0.132
0.137
0.144

0.192 0.000
0.214 0.000
0.192 0.000
0.215 0.000
0.209 0.000
0.217 0.000

0.110
0.127
0.110
0.132
0.137
0.144

2.737 -9.999
2.759 -9.999
2.737 -9.999
2.651 -9.596
2.384 -8.578
2.392 -8.578

Income

Probability of working

Conditional hours

Unconditional hours

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

Public Private
(direct) (cross)

Total Public Private
(direct) (cross)

Total Public Private
(direct) (cross)

0.000
0.000
0.000
0.000
0.000
0.000

4.040 -13.926
4.040 -13.926
3.914 -13.553
3.914 -13.553
3.585 -12.532
3.585 -12.532

0.102
0.120
0.107
0.121
0.116
0.124

0.224 0.000
0.248 0.000
0.228 0.000
0.248 0.000
0.236 0.000
0.245 0.000
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0.102
0.120
0.107
0.121
0.116
0.124

4.265 -13.926
4.288 -13.926
4.143 -13.553
4.162 -13.553
3.820 -12.532
3.830 -12.532



Table F.4. Married woman aged 40, one child aged 0-6 and one child aged 7-17

Wage NOK 70

Income

Probability of working

Conditional hours

Unconditional hours

70,000 Uncompensated

Compensated

100,000 Uncompensated

Compensated

200,000 Uncompensated

Compensated

Wage NOK 200

All Public Private
(cross)

Total Public Private
(direct) (cross)

Total Public Private
(direct) (cross)

(direct)
-4.638

1.413

1.413 -4.638

1.376 -3.749
-3.749

1.376
1.338 -2.307
-2.307

0.053
0.053
0.191
0.191
0.464

0.464 1.338

0.522
0.587
0.588
0.629
0.602
0.613

0.561 0.000
0.642 0.000
0.661 0.000
0.713 0.000
0.715 0.000
0.729 0.000

0.575
0.640
0.779
0.819
1.066
1.077

1.974 -4.638
2.056 -4.638
2.037 -3.749
2.088 -3.749
2.053 -2.307
2.067 -2.307

Income

Probability of working

Conditional hours

Unconditional hours

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

Wage NOK 300

All Public Private
(cross)

Total Public Private
(direct) (cross)

Total Public Private
(direct) (cross)

(direct)
-9.459

2.249
2.249 -9.459
-9.017

2.161
-9.017

2.161
-7.905

1.941
1.941 -7.905

0.000
0.000
0.000
0.000
0.002
0.002

0.162
0.189
0.183
0.208
0.238
0.255

0.178 0.000
0.212 0.000
0.197 0.000
0.227 0.000
0.248 0.000
0.269 0.000

0.162
0.189
0.184
0.208
0.240
0.257

2.427 -9.459
2.461 -9.459
2.358 -9.017
2.388 -9.017
2.189 -7.905
2.210 -7.905

Income

Probability of working

Conditional hours

Unconditional hours

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

Public Private
(direct) (cross)

Total Public Private
(direct) (cross)

Total Public Private
(direct) (cross)

0.000
0.000
0.000
0.000
0.000
0.000

3.299 -13.259
3.299 -13.259
3.190 -12.864
3.190 -12.864
2.909 -11.791
2.909 -11.791

0.116
0.137
0.124
0.142
0.145
0.156

0.217 0.000
0.244 0.000
0.221 0.000
0.244 0.000
0.234 0.000
0.247 0.000
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0.116
0.137
0.124
0.142
0.145
0.156

3.516 -13.259
3.543 -13.259
3.411 -12.864
3.434 -12.864
3.143 -11.791
3.156 -11.791



Appendix G. Elasticities of a wage increase in private sector on the probabilities of
working and on expected conditional and unconditional hours.

Table G.1. Married woman aged 30, no children
Wage NOK 70
Income Probability of working| Conditional hours Unconditional hours

Private Public
All (direct) (cross)

Private Public
Total (direct) (cross)

Private Public
Total (direct) (cross)

0.002 5.613 -1.396
0.002 5.613 -1.396
0.009 4.956 -1.251
0.009 4.956 -1.251
0.033 3.797 -0.965
0.033 3.797 -0.965

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

Wage NOK 200

0.034 0.330 0.000
0.037 0.343 0.000
0.044 0.407 0.000
0.045 0.417 0.000
0.059 0.498 0.000
0.060 0.501 0.000

0.036 5.943 -1.396
0.039 5.956 -1.396
0.052 5.363 -1.251
0.054 5.372 -1.251
0.092 4.295 -0.965
0.093 4.298 -0.965

Income Probability of working

Conditional hours

Unconditional hours

Private Public
All (direct) (cross)

Private Public
Total (direct) (cross)

Private Public
Total (direct) (cross)

70,000 Uncompensated 0.000 10.338 -2.710
Compensated 0.000 10.338 -2.710
100,000 Uncompensated 0.000 9.932 -2.595
Compensated 0.000 9.932 -2.595
200,000 Uncompensated 0.000 8.903 -2.317
Compensated 0.000 8.903 -2.317

Wage NOK 300

0.098 0.218 0.000
0.099 0.224 0.000
0.096 0.226 0.000
0.097 0.231 0.000
0.090 0.245 0.000
0.091 0.247 0.000

0.098 10.556 -2.710
0.099 10.563 -2.710
0.096 10.159 -2.595
0.097 10.164 -2.595
0.090 9.148 -2.317
0.091 9.150 -2.317

Income Probability of working

Conditional hours

Unconditional hours

Private Public
All (direct) (cross)

Private Public
Total (direct) (cross)

Private Public
Total (direct) (cross)

0.000 14.307 -4.273
0.000 14.307 -4.273
0.000 13.943 -4.148
0.000 13.943 -4.148
0.000 12.938 -3.816
0.000 12.938 -3.816

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

0.104 0.168 0.000
0.105 0.173 0.000
0.105 0.173 0.000
0.106 0.177 0.000
0.104 0.184 0.000
0.105 0.186 0.000
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0.104 14.475 -4.273
0.105 14.480 -4.273
0.105 14.116 -4.148
0.106 14.120 -4.148
0.104 13.122 -3.816
0.105 13.124 -3.816



Table G.2. Married woman aged 30, one child aged 0-6 and one child aged 7-17

Wage NOK 70

Income Probability of working

Conditional hours

Unconditional hours

Private Public
All (direct) (cross)

Private Public
Total (direct) (cross)

Private Public
Total (direct) (cross)

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

0.011 4.635 -1.287
0.011 4.635 -1.287
0.042 3.929 -1.091
0.042 3.929 -1.091
0.115 2.866 -0.729
0.115 2.866 -0.729

Wage NOK 200

0.041 0.557 0.000
0.046 0.580 0.000
0.066 0.632 0.000
0.069 0.647 0.000
0.094 0.655 0.000
0.095 0.660 0.000

0.052 5.192 -1.287
0.057 5.216 -1.287
0.107 4.561 -1.091
0.110 4.576 -1.091
0.209 3.521 -0.729
0.210 3.526 -0.729

Income Probability of working

Conditional hours

Unconditional hours

Private Public
All (direct) (cross)

Private Public
Total (direct) (cross)

Private Public
Total (direct) (cross)

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

0.000 9.593 -2.286
0.000 9.593 -2.286
0.000 9.138 -2.189
0.000 9.138 -2.189
0.000 8.000 -1.948
0.000 8.000 -1.948

Wage NOK 300

0.045 0.251 0.000
0.047 0.262 0.000
0.043 0.274 0.000
0.045 0.283 0.000
0.041 0.330 0.000
0.043 0.336 0.000

0.045 9.844 -2.286
0.047 9.855 -2.286
0.043 9.411 -2.189
0.045 9.420 -2.189
0.042 8.330 -1.948
0.043 8.336 -1.948

Income Probability of working

Conditional hours

Unconditional hours

Private Public
All (direct) (cross)

Private Public
Total (direct) (cross)

Private Public
Total (direct) (cross)

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

0.000 13.669 -3.501
0.000 13.669 -3.501
0.000 13.270 -3.385
0.000 13.270 -3.385
0.000 12.182 -3.084
0.000 12.182 -3.084

0.122 0.258 0.000
0.123 0.265 0.000
0.119 0.266 0.000
0.121 0.272 0.000
0.113 0.288 0.000
0.114 0.292 0.000
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0.122 13.926 -3.501
0.123 13.934 -3.501
0.119 13.535 -3.385
0.121 13.542 -3.385
0.113 12.470 -3.084
0.114 12.474 -3.084



Table G.3. Married woman aged 40, no children
Wage NOK 70
Income Probability of working| Conditional hours Unconditional hours

Private Public
All (direct) (cross)

Private Public
Total (direct) (cross)

Private Public
Total (direct) (cross)

0.003 5.430 -1.369
0.003 5.430 -1.369
0.013 4.749 -1.217
0.013 4.749 -1.217
0.045 3.587 -0.918
0.045 3.587 -0.918

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

Wage NOK 200

0.032 0.381 0.000
0.035 0.396 0.000
0.045 0.465 0.000
0.047 0.476 0.000
0.064 0.553 0.000
0.065 0.557 0.000

0.035 5.811 -1.369
0.038 5.826 -1.369
0.057 5.214 -1.217
0.059 5.225 -1.217
0.110 4.140 -0.918
0.110 4.144 -0.918

Income Probability of working

Conditional hours

Unconditional hours

Private Public
All (direct) (cross)

Private Public
Total (direct) (cross)

Private Public
Total (direct) (cross)

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

0.000 10.193 -2.594
0.000 10.193 -2.594
0.000 9.778 -2.483
0.000 9.778 -2.483
0.000 8.731 -2.214
0.000 8.731 -2.214

Wage NOK 300

0.091 0.228 0.000
0.092 0.235 0.000
0.088 0.238 0.000
0.090 0.244 0.000
0.083 0.262 0.000
0.083 0.265 0.000

0.091 10.421 -2.594
0.092 10.428 -2.594
0.088 10.016 -2.483
0.090 10.022 -2.483
0.083 8.993 -2.214
0.084 8.996 -2.214

Income Probability of working

Conditional hours

Unconditional hours

Private Public
All (direct) (cross)

Private Public
Total (direct) (cross)

Private Public
Total (direct) (cross)

0.000 14.201 -4.120
0.000 14.201 -4.120
0.000 13.831 -3.995
0.000 13.831 -3.995
0.000 12.813 -3.665
0.000 12.813 -3.665

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

0.116 0.194 0.000
0.118 0.200 0.000
0.117 0.200 0.000
0.118 0.204 0.000
0.115 0.212 0.000
0.116 0.214 0.000
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0.116 14.395 -4.120
0.118 14.401 -4.120
0.117 14.030 -3.995
0.118 14.035 -3.995
0.115 13.024 -3.665
0.116 13.027 -3.665



Table G.4. Married woman aged 40, one child aged 0-6 and one child aged 7-17

Wage NOK 70

Income Probability of working

Conditional hours

Unconditional hours

Private Public
All (direct) (cross)

Private Public
Total (direct) (cross)

Private Public
Total (direct) (cross)

0.014 4.426 -1.265
0.014 4.426 -1.265
0.054 3.734 -1.053
0.054 3.734 -1.053
0.136 2.717 -0.678
0.136 2.717 -0.678

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

Wage NOK 200

0.048 0.583 0.000
0.053 0.608 0.000
0.074 0.648 0.000
0.078 0.663 0.000
0.102 0.652 0.000
0.103 0.656 0.000

0.062 5.009 -1.265
0.067 5.034 -1.265
0.128 4.382 -1.053
0.131 4.397 -1.053
0.238 3.369 -0.678
0.239 3.373 -0.678

Income Probability of working

Conditional hours

Unconditional hours

Private Public
All (direct) (cross)

Private Public
Total (direct) (cross)

Private Public
Total (direct) (cross)

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

0.000 9.426 -2.241
0.000 9.426 -2.241
0.000 8.958 -2.147
0.000 8.958 -2.147
0.001 7.793 -1.910
0.001 7.793 -1.910

Wage NOK 300

0.032 0.262 0.000
0.035 0.274 0.000
0.031 0.289 0.000
0.033 0.299 0.000
0.031 0.355 0.000
0.032 0.362 0.000

0.032 9.689 -2.241
0.035 9.700 -2.241
0.031 9.247 -2.147
0.033 9.258 -2.147
0.032 8.148 -1.910
0.033 8.155 -1.910

Income Probability of working

Conditional hours

Unconditional hours

Private Public
All (direct) (cross)

Private Public
Total (direct) (cross)

Private Public
Total (direct) (cross)

0.000 13.506 -3.361
0.000 13.506 -3.361
0.000 13.099 -3.249
0.000 13.099 -3.249
0.000 11.989 -2.958
0.000 11.989 -2.958

70,000 Uncompensated
Compensated

100,000 Uncompensated
Compensated

200,000 Uncompensated
Compensated

0.111 0.262 0.000
0.113 0.270 0.000
0.109 0.272 0.000
0.110 0.279 0.000
0.102 0.299 0.000
0.103 0.304 0.000
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0.111 13.768 -3.361
0.113 13.777 -3.361
0.109 13.370 -3.249
0.110 13.377 -3.249
0.102 12.288 -2.958
0.103 12.292 -2.958



Appendix H. Elasticity for a decrease in public sector wage only

Table H.1. Married woman aged 30, no children

Wage NOK 70

Income Probability of working Conditional hours Unconditional hours

Public  Private Public Private Public Private
All Total Total

(direct)  (cross) (direct)  (cross) (direct)  (cross)
70,000 Uncompensated 0.008 1.442 -5.753 0.221 0.236 0.000 0.229 1.679 -5.753
Compensated 1.189 2951 -5.883 0.343 0.355 0.102 1.532 3.306 -5.781
100,000 Uncompensated 0.035 1.341 -5.094 0.281 0.303 0.000 0.316 1.643 -5.094
Compensated 1.172  2.792 -5.192 0.362 0.374 0.074 1.534 3.165 -5.118
200,000 Uncompensated 0.131 1.184 -3.839 0.359 0.396 0.000 0.490 1580 -3.839
Compensated 1.234 2589 -3.876 0.325 0.331 0.026 1.559 2919 -3.849

Wage NOK 200

Income Probability of working Conditional hours Unconditional hours
Public  Private Public  Private Public  Private

All (direct)  (cross) Total (direct) (cross) Total (direct)  (cross)

70,000 Uncompensated 0.000 2.653 -10.119 0.106 0.198 0.000 0.106 2.851 -10.119
Compensated 2102 5306 -10.120 0.162 0.275 0.031 2.264 5581 -10.089

100,000 Uncompensated 0.000 2540 -9.720 0.112 0.202 0.000 0.112 2742 -9.720
Compensated 2.014 5081 -9.724 0.163 0.272  0.025 2.177 5353 -9.699
200,000 Uncompensated 0.000 2.268 -8.715 0.128 0.210 0.000 0.128 2.478 -8.715
Compensated 1.800 4539 -8.723 0.167 0.266  0.013 1967 4.804 -8.710

Wage NOK 300

Income Probability of working Conditional hours Unconditional hours
Public  Private Public  Private Public  Private

Al (direct)  (cross) Total (direct)  (cross) Total (direct)  (cross)
70,000 Uncompensated 0.000 4.201 -14.065 0.093 0.204  0.000 0.093 4.405 -14.065
Compensated 3.235  8.397 -14.051 0.145 0.285 0.020 3.380 8.682 -14.030

100,000 Uncompensated 0.000  4.074 -13.696 0.097 0.209 0.000 0.097 4.283 -13.696
Compensated 3.140 8.145 -13.684 0.145 0.285 0.017 3.285 8430 -13.667
200,000 Uncompensated 0.000 3.741 -12.685 0.106 0.217 0.000 0.106 3.958 -12.685
Compensated 2.889  7.480 -12.679 0.143 0.280 0.009 3.032 7.760 -12.670
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Table H.2. Married woman aged 30, one child aged 0-6 and one child aged 7-17

Wage NOK 70

Income Probability of working Conditional hours Unconditional hours

Public  Private Public  Private Public  Private
All Total Total

(direct)  (cross) (direct) (cross) (direct)  (cross)
70,000 Uncompensated 0.041 1.417 -4.867 0.479 0.505 0.000 0.519 1.922 -4.867
Compensated 1281 3.073 -5107 0.711 0.726 0.164 1.992 3.799 -4.943
100,000 Uncompensated 0.153  1.366 -4.011 0.553 0.609 0.000 0.706 1.975 -4.011
Compensated 1.496 3.144  -4.160 0.630 0.646  0.103 2.126  3.789 -4.057
200,000 Uncompensated 0.404  1.315 -2565 0.591 0.688 0.000 0.995 2.003 -2.565
Compensated 1916 3.303 -2.606 0.397 0.394 0.029 2312 3.696 -2.577

Wage NOK 200

Income Probability of working Conditional hours Unconditional hours
Public  Private Public  Private Public  Private

All (direct)  (cross) Total (direct)  (cross) Total (direct)  (cross)

70,000 Uncompensated 0.000 2282 -9.574 0.143 0.173 0.000 0.143 2.455 -9574
Compensated 1.843 4578 -9.634 0.225 0.259 0.061 2.068 4.837 -9.573

100,000 Uncompensated 0.000 2190 -9.141 0.161 0.188 0.000 0.161 2378 -9.141
Compensated 1.767 4393 -9.200 0.241 0.271  0.055 2.008 4.665 -9.145

200,000 Uncompensated 0.001 1.964 -8.056 0.207 0.228 0.000 0.208 2.192 -8.056
Compensated 1.583 3.941 -8.101 0.279 0.303 0.037 1.861 4.244 -8.064

Wage NOK 300

Income Probability of working Conditional hours Unconditional hours
Public  Private Public  Private Public  Private

Al (direct)  (cross) Total (direct) (cross) Total (direct)  (cross)

70,000 Uncompensated 0.000 3.429 -13.387 0.115 0.229 0.000 0.115 3.659 -13.387
Compensated 2730 6.857 -13.380 0.182 0.321 0.038 2912 7.178 -13.341

100,000 Uncompensated 0.000 3.316 -12.997 0.121 0.232  0.000 0.121 3548 -12.997
Compensated 2.642  6.631 -12.994 0.184 0.318 0.034 2.825 6.949 -12.960
200,000 Uncompensated 0.000  3.022 -11.937 0.139 0.241  0.000 0.139  3.263 -11.937
Compensated 2412 6.046 -11.943 0.190 0.313 0.022 2.601 6.358 -11.921
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Table H.3. Married woman aged 40, no children

Wage NOK 70

Income Probability of working Conditional hours Unconditional hours

Public  Private Public Private Public Private
All Total Total

(direct)  (cross) (direct) (cross) (direct)  (cross)
70,000 Uncompensated 0.012 1.431 -5.608 0.271 0.282 0.000 0.282 1.714 -5.608
Compensated 1.194 2.952 -5766 0.415 0.421 0.118 1.609 3.373 -5.648
100,000 Uncompensated 0.051 1.338 -4910 0.339 0.361 0.000 0.390 1.699 -4.910
Compensated 1.210 2.829 -5.025 0.428 0.434 0.085 1.638 3.263 -4.940
200,000 Uncompensated 0.178 1.206 -3.598 0.421 0.464  0.000 0.599 1.670 -3.598
Compensated 1.352 2710 -3.639 0.362 0.362 0.029 1.714 3.072 -3.610

Wage NOK 200

Income Probability of working Conditional hours Unconditional hours
Public  Private Public  Private Public  Private

All (direct)  (cross) Total (direct) (cross) Total (direct)  (cross)

70,000 Uncompensated 0.000 2.545 -9.999 0.110 0.192 0.000 0.110 2.737 -9.999
Compensated 2.029 5.092 -10.008 0.169 0.269 0.035 2198 5361 -9.972

100,000 Uncompensated 0.000 2.545 -9.999 0.110 0.192 0.000 0.110 2.737 -9.999
Compensated 1943 4875 -9.607 0.172 0.267 0.030 2115 5.143 -9.577
200,000 Uncompensated 0.000 2.175  -8.578 0.137 0.209 0.000 0.137 2.384 -8.578
Compensated 1736 4354 -8592 0.180 0.266 0.016 1916 4.620 -8.575

Wage NOK 300

Income Probability of working Conditional hours Unconditional hours
Public  Private Public  Private Public  Private

Al (direct)  (cross) Total (direct) (cross) Total (direct)  (cross)
70,000 Uncompensated 0.000 4.040 -13.926 0.102 0.224  0.000 0.102 4.265 -13.926
Compensated 3.132 8.076 -13.910 0.160 0.313 0.024 3.292 8.389 -13.886
100,000 Uncompensated 0.000 3.914 -13.553 0.107 0.228 0.000 0.107 4.143 -13.553
Compensated 3.037 7.825 -13.540 0.160 0.311  0.021 3.197 8.136 -13.519

200,000 Uncompensated 0.000 3.585 -12.532 0.116 0.236  0.000 0.116 3.820 -12.532
Compensated 2787  7.168 -12527 0.157 0.304 0.011 2945 7.472 -12515
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Table H.4. Married woman aged 40, one child aged 0-6 and one child aged 7-17

Wage NOK 70

Income Probability of working Conditional hours Unconditional hours

Public  Private Public Private Public Private
All Total Total
(direct)  (cross) (direct) (cross) (direct)  (cross)
70,000 Uncompensated 0.053 1.413 -4.638 0.522 0.561 0.000 0.575 1.974 -4.638
Compensated 1.321 3.120 -4.883 0.768 0.794 0.167 2.088 3914 -4.717
100,000 Uncompensated 0.191 1.376  -3.749 0.588 0.661 0.000 0.779 2.037 -3.749
Compensated 1.599 3.252 -3.895 0.644 0.668 0.101 2.243 3920 -3.794
200,000 Uncompensated 0.464 1.338 -2.307 0.602 0.715 0.000 1.066 2.053 -2.307
Compensated 2.057 3.445  -2.344 0.367 0.365 0.027 2424 3811 -2.317
Wage NOK 200

Income Probability of working Conditional hours Unconditional hours

Public  Private Public Private Public Private
All Total Total

(direct)  (cross) (direct)  (cross) (direct)  (cross)
70,000 Uncompensated 0.000 2249  -9.459 0.162 0.178 0.000 0.162 2.427  -9.459
Compensated 1817 4518 -9.539 0.256 0.273 0.071 2073 4791 -9.468
100,000 Uncompensated 0.000 2.161 -9.017 0.183 0.197 0.000 0.184 2.358 -9.017
Compensated 1.744 4340 -9.092 0.276 0.290 0.064 2.019 4.630 -9.027
200,000 Uncompensated 0.002 1.941 -7.905 0.238 0.248 0.000 0.240 2.189 -7.905
Compensated 1.564 3.900 -7.960 0.323 0.333 0.044 1887 4.233 -7.916

Wage NOK 300

Income Probability of working Conditional hours Unconditional hours
Public  Private Public  Private Public  Private

Al (direct)  (cross) Total (direct) (cross) Total (direct)  (cross)
70,000 Uncompensated 0.000 3.299 -13.259 0.116 0.217 0.000 0.116 3.516 -13.259
Compensated 2.642 6,598 -13.260 0.184 0.306 0.042 2.825 6.904 -13.219

100,000 Uncompensated 0.000 3.190 -12.864 0.124 0.221  0.000 0.124 3411 -12.864
Compensated 2556  6.382 -12.869 0.187 0.304 0.037 2.743 6.686 -12.832
200,000 Uncompensated 0.000 2.909 -11.791 0.145 0.234  0.000 0.145 3.143 -11.791
Compensated 2333 5821 -11.804 0.199 0.304 0.025 2532 6.126 -11.779
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Appendix I. Elasticity for a decrease in private sector wage only

Table 1.1. Married woman aged 30, no children

Wage NOK 70

Income Probability of working Conditional hours Unconditional hours
Private  Public Private  Public Private  Public
All (direct) (cross)  Total (direct) (cross) Total (direct) (cross)
70,000 Uncompensated 0.002 5.613 -1.396 0.034 0.330 0.000 0.036 5.943 -1.396
Compensated 1.128 11295 -1.405 0.089 0.665 0.018 1.217 11960 -1.387
100,000 Uncompensated 0.009 4.956 -1.251 0.044 0.407 0.000 0.052 5.363 -1.251
Compensated 1.031 10.020 -1.257  0.090 0.739 0.014 1121 10.759 -1.244
200,000 Uncompensated 0.033 3.797 -0.965 0.059 0.498 0.000 0.092 4.295 -0.965
Compensated 0.871 7.804 -0.968 0.079 0.743 0.005 0.949 8546 -0.962

Wage NOK 200

Income Probability of working Conditional hours Unconditional hours
Private  Public Private Public Private  Public

All (direct) (cross)  Total (direct) (cross) Total (direct) (cross)
70,000 Uncompensated 0.000 10.338 -2.710 0.098 0.218 0.000 0.098 10.556 -2.710
Compensated 2.147 20.731 -2.724  0.189 0.427 0.007 2336 21.158 -2.717
100,000 Uncompensated 0.000 9.932 -2.595 0.096 0.226 0.000 0.096 10.159 -2.595
Compensated 2.058 19.904 -2.606 0.182 0.435 0.006 2.240 20.339 -2.600
200,000 Uncompensated 0.000 8.903 -2.317 0.090 0.245 0.000 0.090 9.148 -2.317
Compensated 1839 17.819 -2.320 0.167 0.452 0.003 2.005 18.270 -2.318

Wage NOK 300

Income Probability of working Conditional hours Unconditional hours
Private  Public Private Public Private  Public

All (direct) (cross)  Total (direct) (cross) Total (direct) (cross)
70,000 Uncompensated 0.000 14.307 -4.273 0.104 0.168 0.000 0.104 14.475 -4.273
Compensated 3.290 28.675 -4.291 0.196 0.322 0.008 3.486 28.998 -4.284
100,000 Uncompensated 0.000 13.943 -4.148 0.105 0.173 0.000 0.105 14.116 -4.148
Compensated 3.197 27.936 -4.163 0.195 0.327 0.006 3.392 28.264 -4.157
200,000 Uncompensated 0.000 12.938 -3.816 0.104 0.184 0.000 0.104 13.122 -3.816
Compensated 2947 25901 -3.823 0.190 0.336 0.003 3.137 26.237 -3.820
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Table 1.2. Married woman aged 30, one child aged 0-6 and one child aged 7-17

Wage NOK 70

Income Probability of working Conditional hours Unconditional hours
Private  Public Private Public Private  Public
All (direct) (cross)  Total (direct) (cross) Total (direct) (cross)
70,000 Uncompensated 0.011 4635 -1.287 0.041 0.557 0.000 0.052 5.192 -1.287
Compensated 1.061 9490 -1.304 0.117 1.070 0.038 1.178 10.561 -1.266
100,000 Uncompensated 0.042 3.929 -1.091 0.066 0.632 0.000 0.107 4561 -1.091
Compensated 1.004 8243 -1.104 0.105 0.996 0.026 1.109 9.239 -1.078
200,000 Uncompensated 0.115 2.866 -0.729 0.094 0.655 0.000 0.209 3521 -0.729
Compensated 0.930 6.355 -0.734 0.057 0.682 0.008 0987 7.037 -0.726

Wage NOK 200

Income Probability of working Conditional hours Unconditional hours
Private  Public Private Public Private  Public
All (direct) (cross)  Total (direct) (cross) Total (direct) (cross)
70,000 Uncompensated 0.000 9593 -2.286 0.045 0.251 0.000 0.045 9.844 -2.286
Compensated 1.846 19.210 -2.292 0.102 0.520 0.010 1948 19.730 -2.282
100,000 Uncompensated 0.000 9.138 -2.189 0.043 0.274 0.000 0.043 9.411 -2.189
Compensated 1.766 18.293 -2.193 0.096 0.552 0.009 1.862 18.844 -2.184
200,000 Uncompensated 0.000 8.000 -1.948 0.041 0.330 0.000 0.042 8.330 -1.948
Compensated 1568 16.008 -1.949 0.086 0.630 0.006 1.654 16.638 -1.943

Wage NOK 300

Income Probability of working Conditional hours Unconditional hours
Private  Public Private Public Private  Public

All (direct) (cross)  Total (direct) (cross)  Total (direct) (cross)
70,000 Uncompensated 0.000 13.669 -3.501 0.122 0.258 0.000 0.122 13.926 -3.501
Compensated 2.787 27.418 -3522 0.235 0.509 0.009 3.023 27.927 -3.513
100,000 Uncompensated 0.000 13.270 -3.385 0.119 0.266 0.000 0.119 13,535 -3.385
Compensated 2.697 26.606 -3.402 0.229 0.517 0.007 2.926 27.123 -3.395
200,000 Uncompensated 0.000 12.182 -3.084 0.113 0.288 0.000 0.113 12.470 -3.084
Compensated 2461 24398 -3.093 0.211 0.542 0.004 2.672 24939 -3.088
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Table 1.3. Married woman aged 40, no children

Wage NOK 70

Income Probability of working Conditional hours Unconditional hours
Private  Public Private Public Private  Public
All (direct) (cross)  Total (direct) (cross) Total (direct) (cross)
70,000 Uncompensated 0.003 5430 -1.369 0.032 0.381 0.000 0.035 5811 -1.369
Compensated 1.108 10.946 -1.378 0.090 0.763 0.021 1.197 11.709 -1.357
100,000 Uncompensated 0.013 4.749 -1.217 0.045 0.465 0.000 0.057 5.214 -1.217
Compensated 1.015 9.645 -1.225 0.090 0.829 0.016 1.106 10.473 -1.209
200,000 Uncompensated 0.045 3587 -0.918 0.064 0.553 0.000 0.110 4.140 -0.918
Compensated 0.870 7.453 -0.922 0.075 0.786 0.006 0.945 8.239 -0.915

Wage NOK 200

Income Probability of working Conditional hours Unconditional hours
Private  Public Private Public Private  Public

All (direct) (cross)  Total (direct) (cross) Total (direct) (cross)
70,000 Uncompensated 0.000 10.193 -2.594  0.091 0.228 0.000 0.091 10.421 -2.594
Compensated 2.068 20.437 -2.607 0.178 0.451 0.007 2.246 20.889 -2.600
100,000 Uncompensated 0.000 9.778 -2.483  0.088 0.238 0.000 0.088 10.016 -2.483
Compensated 1980 19.594 -2492 0.171 0462 0.006 2.151 20.056 -2.486
200,000 Uncompensated 0.000 8.731 -2.214 0.083 0.262 0.000 0.083 8.993 -2.214
Compensated 1.766 17.473 -2.216 0.155 0487 0.003 1.921 17.961 -2.213

Wage NOK 300

Income Probability of working Conditional hours Unconditional hours
Private  Public Private  Public Private  Public

All (direct) (cross)  Total (direct) (cross) Total (direct) (cross)
70,000 Uncompensated 0.000 14.201 -4.120 0.116 0.194 0.000 0.116 14.395 -4.120
Compensated 3.193 28472 -4.140 0.220 0.374 0.008 3.414 28.846 -4.132
100,000 Uncompensated 0.000 13.831 -3.995 0.117 0.200 0.000 0.117 14.030 -3.995
Compensated 3.100 27.720 -4.012 0.219 0.380 0.007 3.318 28.100 -4.005
200,000 Uncompensated 0.000 12.813 -3.665 0.115 0.212 0.000 0.115 13.024 -3.665
Compensated 2.850 25.654 -3.673 0.211 0.390 0.004 3.061 26.044 -3.670
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Table 1.4. Married woman aged 40, one child aged 0-6 and one child aged 7-17

Wage NOK 70

Income Probability of working Conditional hours Unconditional hours
Private  Public Private Public Private  Public
All (direct) (cross)  Total (direct) (cross) Total (direct) (cross)
70,000 Uncompensated 0.014 4426 -1.265 0.048 0.583 0.000 0.062 5.009 -1.265
Compensated 1.055 9.127 -1.285 0.128 1.099 0.042 1.183 10.226 -1.243
100,000 Uncompensated 0.054 3.734 -1.053 0.074 0.648 0.000 0.128 4.382 -1.053
Compensated 1.014 7936 -1.069 0.107 0.968 0.028 1.121 8.905 -1.041
200,000 Uncompensated 0.136  2.717 -0.678 0.102 0.652 0.000 0.238 3.369 -0.678
Compensated 0.956 6.152 -0.683  0.049 0.593 0.008 1.005 6.745 -0.675

Wage NOK 200

Income Probability of working Conditional hours Unconditional hours
Private  Public Private Public Private  Public

All (direct) (cross)  Total (direct) (cross) Total (direct) (cross)
70,000 Uncompensated 0.000 9.426 -2.241 0.032 0.262 0.000 0.032 9.689 -2.241
Compensated 1811 18.869 -2.245 0.082 0.548 0.011 1.893 19.418 -2.234
100,000 Uncompensated 0.000 8.958 -2.147 0.031 0.289 0.000 0.031 9.247 -2.147
Compensated 1732 17.928 -2.149 0.078 0.588 0.010 1.809 18516 -2.139
200,000 Uncompensated 0.001 7.793 -1.910 0.031 0.355 0.000 0.032 8.148 -1.910
Compensated 1536 15593 -1.911 0.070 0.681 0.007 1606 16.273 -1.903

Wage NOK 300

Income Probability of working Conditional hours Unconditional hours
Private  Public Private  Public Private  Public

All (direct) (cross)  Total (direct) (cross) Total (direct) (cross)
70,000 Uncompensated 0.000 13.506 -3.361 0.111 0.262 0.000 0.111 13.768 -3.361
Compensated 2.691 27.088 -3.379 0.218 0.522 0.008 2909 27.610 -3.371
100,000 Uncompensated 0.000 13.099 -3.249 0.109 0.272 0.000 0.109 13.370 -3.249
Compensated 2.603 26.259 -3.264 0.211 0.533 0.007 2.814 26.792 -3.257
200,000 Uncompensated 0.000 11.989 -2.958 0.102 0.299 0.000 0.102 12.288 -2.958
Compensated 2.372 24.008 -2.965 0.193 0.567 0.005 2566 24575 -2.961
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Appendix J. Elasticity of an increase in minimum tax deduction on probabilities of
working and on expected conditional and unconditional hours.

Table J.1. Married woman aged 30, no children

Wage NOK 70
Income  Direct Elasticity  Probability of working ~ Conditional mean hours Unconditional mean
hours

All  Public Private All  Public Private All  Public Private
70,000 Uncompensated 0.001 0.000 0.005 -0.007 -0.006 -0.009 -0.006 -0.007 -0.004
Compensated 0.001 0.001 0.001 0.000 0.000 0.000 0.001 0.0010 0.001
100,000 Uncompensated 0.003 0.002 0.006 -0.005 -0.005 -0.007 -0.002 -0.003 0.000
Compensated 0.003 0.003 0.003 0.000 0.000 0.000 0.003 0.003 0.003
200,000 Uncompensated 0.013 0.012 0.014 -0.002 -0.002 -0.003 0.010 0.010 0.011
Compensated 0.013 0.013 0.013 0.000 0.000 0.000 0.013 0.013 0.013

Wage NOK 200

Income  Direct Elasticity  Probability of working ~ Conditional mean hours Unconditional mean
hours

All Public Private All Public Private All  Public Private

70,000 Uncompensated 0.000 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.002
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

100,000 Uncompensated 0.000 0.000 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

200,000 Uncompensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Wage NOK 300

Income  Direct Elasticity  Probability of working ~ Conditional mean hours Unconditional mean
hours

All  Public Private All  Public Private All Public Private

70,000 Uncompensated 0.000 0.000 -0.001 -0.001 -0.001 0.000 -0.001 0.000 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

100,000 Uncompensated 0.000 0.000 -0.001 0.000 0.000 0.000 0.000 0.000 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

200,000 Uncompensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Table J.2. Married woman aged 30, one child aged 0-6 and one child aged 7-17

Wage NOK 70

Income  Direct Elasticity  Probability of working ~ Conditional mean hours Unconditional mean
hours

All Public Private All Public Private All Public Private

70,000 Uncompensated 0.004 0.002 0.012 -0.016 -0.016 -0.018 -0.012 -0.013 -0.005
Compensated 0.004 0.004 0.005 0.000 0.000 0.000 0.004 0.004 0.004
100,000 Uncompensated 0.018 0.017 0.023 -0.012 -0.012 -0.012 0.006 0.005 0.011
Compensated 0.018 0.018 0.018 0.000 0.000 0.000 0.018 0.017 0.018
200,000 Uncompensated 0.053 0.053 0.054 -0.004 -0.004 -0.004 0.049 0.048 0.050
Compensated 0.053 0.053 0.053 -0.001 -0.001 -0.001 0.053 0.052 0.053

Wage NOK 200

Income  Direct Elasticity  Probability of working ~ Conditional mean hours Unconditional mean
hours

All Public Private All Public Private All Public Private

70,000 Uncompensated 0.000 0.000 0.001 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
100,000 Uncompensated 0.000 0.000 0.001 -0.002 -0.001 -0.002 -0.002 -0.002 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
200,000 Uncompensated 0.000 0.000 0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Wage NOK 300

Income  Direct Elasticity  Probability of working ~ Conditional mean hours Unconditional mean
hours

All Public Private All Public Private All Public Private

70,000 Uncompensated 0.000 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.002
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
100,000 Uncompensated 0.000 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
200,000 Uncompensated 0.000 0.000 0.000 0.000 0.000 -0.001 0.000 0.000 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Table J.3. Married woman aged 40, no children

Wage NOK 70
Income  Direct Elasticity  Probability of working ~ Conditional mean hours Unconditional mean
hours

All  Public Private All  Public Private All  Public Private
70,000 Uncompensated 0.001 0.000 0.006 -0.009 -0.008 -0.011 -0.007 -0.008 -0.004
Compensated 0.001 0.001 0.001 0.000 0.000 0.000 0.001 0.0010 0.001
100,000 Uncompensated 0.005 0.004 0.009 -0.007 -0.006 -0.008 -0.002 -0.002 0.001
Compensated 0.005 0.005 0.005 0.000 0.000 0.000 0.005 0.005 0.005
200,000 Uncompensated 0.018 0.018 0.019 -0.003 -0.003 -0.003 0.015 0.015 0.016
Compensated 0.018 0.018 0.018 0.000 0.000 0.000 0.018 0.018 0.018

Wage NOK 200

Income  Direct Elasticity  Probability of working ~ Conditional mean hours

Unconditional mean

hours

All  Public Private All  Public Private All  Public Private

70,000 Uncompensated 0.000 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.002
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
100,000 Uncompensated 0.000 0.000 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
200,000 Uncompensated 0.000 0.000 0.000 0.000 0.000 -0.001 0.000 0.000 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Wage NOK 300

Income  Direct Elasticity  Probability of working ~ Conditional mean hours

Unconditional mean

hours

All Public Private All  Public Private All Public Private

70,000 Uncompensated 0.000 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 0.000 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
100,000 Uncompensated 0.000 0.000 -0.001 -0.001 -0.001 0.000 -0.001 0.000 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
200,000 Uncompensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Table J.4. Married woman aged 40, one child aged 0-6 and one child aged 7-17

Wage NOK 70

Income  Direct Elasticity  Probability of working ~ Conditional mean hours Unconditional mean
hours

All Public Private All Public Private All Public Private

70,000 Uncompensated 0.006 0.004 0.014 -0.018 -0.018 -0.019 -0.012 -0.014 -0.005
Compensated 0.006 0.006 0.006 0.000 0.000 0.000 0.006 0.006 0.006
100,000 Uncompensated 0.024 0.022 0.028 -0.013 -0.013 -0.013 0.011 0.010 0.015
Compensated 0.024 0.024 0.024 -0.001 -0.001 -0.001 0.023 0.023 0.023
200,000 Uncompensated 0.066 0.065 0.067 -0.005 -0.005 -0.005 0.061 0.060 0.062
Compensated 0.066 0.066 0.066 -0.001 -0.001 -0.001 0.065 0.065 0.065

Wage NOK 200

Income  Direct Elasticity  Probability of working ~ Conditional mean hours Unconditional mean
hours

All Public Private All Public Private All Public Private

70,000 Uncompensated 0.000 0.000 0.001 -0.002 -0.002 -0.003 -0.002 -0.002 -0.002
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
100,000 Uncompensated 0.000 0.000 0.001 -0.002 -0.002 -0.003 -0.002 -0.002 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
200,000 Uncompensated 0.000 0.000 0.001 -0.001 -0.001 -0.002 -0.001 -0.001 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Wage NOK 300

Income  Direct Elasticity  Probability of working ~ Conditional mean hours Unconditional mean
hours

All Public Private All Public Private All Public Private

70,000 Uncompensated 0.000 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.002
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
100,000 Uncompensated 0.000 0.000 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
200,000 Uncompensated 0.000 0.000 0.000 -0.001 0.000 -0.001 -0.001 0.000 -0.001
Compensated 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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