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Abstract:

Income mobility is often thought to equalize permanent incomes and thereby to improve
social welfare. The welfare analysis of mobility often fails, however, to account for the
cost of the variability of periodic incomes around permanent incomes. This paper
assesses the net welfare benefit of mobility by assuming both an aversion to inequality
in permanent incomes and an aversion to variability in periodic incomes. The paper
further investigates the combined (and comparative) impact of mobility and the tax
system (another presumed income equalizer) on the dynamics of income across time
and on the inequality of income across individuals. Using panel data, we find that
Canada’s tax system limits significantly the redistributive impact of mobility while also
lowering considerably the cost of income variability. The permanent income equalizing
effect of taxes can reach up to 23 percent of mean income at the higher values of
inequality aversion that we use. Globally, the net social welfare effect of both mobility
and taxation is (almost always) positive and substantial, often amounting to around 30
percent of mean income. For all choices of parameter values, the tax effect exceeds
substantially the net effect of mobility on inequality and social welfare.

Keywords: Mobility, social welfare, risk, income variability, inequality, permanent
income

JEL Classification: D31, D63, H24



1 Introduction

The paper is concerned with the welfare impact of income dyos across
time and across individuals. Income mobility has at leastpatential social wel-
fare effects. The first effect is to make the distribution efrpanent incomes po-
tentially more equal than the distribution of periodic inues (periodic incomes
being cross-sectional incomes). This is usually seen tease social welfare.
Milton Friedman argued fifty years ago, for instance, thai@ety with a rigid in-
come distribution where everyone remains in the same pogigar after year can
almost certainly be declared “worst” than a mobile socieithwdentical cross-
sectional inequality — see page 13 for a full quote. The seé@ffect is to gener-
ate variability at the individual level, because of the tivagiability of individual
incomes that mobility induces. If individuals would pretéeir incomes to be
distributed as equally as possible across time (becaugatbeaisk averse), then
this aspect of mobility will reduce social welfare. Gittlamand Joyce (1996)
argue in this respect that mobility may make it difficult téaie@ one’s position in
the distribution, thus making mobility less desirable.

To address these questions, the paper follows the spirinobility as equal-
izer” introduced by Shorrocks (1978) and generalized fetance by Maasoumi
and Zandvakili (1999). In the framework of mobility as edmeat of incomes,
inequality in permanent incomes has often been comparesiei@ge inequal-
ity in periodic incomes — seenter alia, Chakravarty, Dutta, and Weymark
(1985), Atkinson, Bourguignon, and Morrisson (1992), daand Jenkins (1998),
Salas and Rabadan (1998), Trede (1998), Benabou and OK)(@08 Beenstock
(2004). The lower the level of permanent income inequaldynpared to peri-
odic income inequality, the higher is income mobility deelnie be. The paper
proceeds differently by assessing the impact of mobilitgaigh an explicit social
welfare valuation of the cost of inequality — through the akequally distributed
(as done for instance in Chakravarty, Dutta, and Weymarls), 98t taking into
account the cost of inequality both across time and acrabsidluals. Method-
ologically and conceptually, this paper’s approach is different from the use of
mobility indices based on transition matrices — see Sh&ag¢t976), Dardanoni
(1993) and Klevmarken (2004) for more on this. Other appgreato measuring
mobility are suggested and surveyed by Shorrocks (1998)d$-and Ok (1996),
Fields and Ok (1999), Maasoumi (1998) and Fields (2010).

The “mobility as equalizer” framework is thus enhanced tetato account
the cost of the variability in the distribution of periodiccomes if individuals
are averse to income variability across time. Aversion togeral income vari-
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ability is a natural assumption in economics. The effectuathsan aversion has,
however, curiously not featured prominently in the analydimobility — some

of the exceptions include Salas and Rabadan (1998), Gatkselnd Spolaore
(2002), Creedy and Wilhelm (2002), Makdissi and Wodon (30081 Aaberge

and Mogstad (2010)).

The combination of these two facets of mobility provides died framework
to trade off the advantage of mobility as “equalizer” acliagiividuals and the cost
of mobility as “disequalizer” across time. Such a framewoak also be useful
for the purposes of evaluating the social welfare effectawfsystems. There is
indeed an interesting analogy between the effects of niphitid taxation. In the
words of Benabou and Ok (2001), “[jJust like a tax scheme np@pstax incomes
into post-tax incomes, a mobility process maps initial mes into expected fu-
ture incomes, or more generally into expected levels ofteteporal welfare. The
extent to which the terminal distribution is equalized camgal to the initial one
is then precisely measured by the degree to which the mappipgpgressive”
(p-1). Equality of permanent incomes is increased by a psHive tax system;
the time variability of periodic incomes around perman@aebmes is decreased
by tax progressivity. The precise quantitative welfareactmf progressivity nev-
ertheless depends on the distribution of pre-tax incomdstaa structure of the
tax system. It also depends on the social evaluator’'s aretsivariability across
time and to inequality across individuals.

The paper thus builds on the earlier literature that hasidered both the ben-
efits of mobility and the costs of variability (for instan€&ottschalk and Spolaore
2002, Creedy and Wilhelm 2002 and Makdissi and Wodon 2003)rbyiding
and estimating measures of the differential social weliiagact of mobility and
taxation. Looking jointly at taxation and mobility helpssass both mobility’s
impact and the tax system’s impact on intertemporal socéfare. How much
is the usefulness of mobility as a longer-term equalizerinished by the pres-
ence of a progressive tax system? How much is the cost of ityohd a tem-
poral disequalizer reduced by a progressive tax systentielaelfare benefit of
tax progressivity reduced or increased by the presence bflitg@ How do the
inequality-reducing benefits and the variability-redgcbenefits of tax progres-
sivity compare? How do the welfare benefits of mobility archtaon compare?
These are some of the original questions that this papeisdee&ddress, both
through the provision of a measurement framework and eogbiyi

The main empirical results (obtained from recent Canademepdata) are
instructive. The cost of mobility in pre-tax income rangest roughly 2 to 11
percent of pre-tax mean income for reasonable parameteevalf aversion to
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variability. The tax system reduces considerably thatmlity cost, halving it for
many parameter values. Mobility also contributes muchtiesise equalization of
permanent post-tax incomes than of permanent pre-tax iesoifhe permanent
income equalizing effect of taxes can reach up to 23 perdenean income at the
higher values of inequality aversion that we use. The glogsllt is that the net
social welfare effect of both mobility and taxation is (alshalways) positive and
usually very significant, often amounting to around 30 petrcé mean income.

The rest of the paper is organized as follows. Section 2 ptedermally
the measurement of individual and social welfare. Sectish@vs how the two
aspects of mobility influence social welfare. It also desineeasures of the impact
of taxation on mobility, examines the effects of taxationsmial welfare, and
decomposes the overall effects of taxation and mobilityamied welfare. Section
4 applies the methodology to Canadian panel data. Sectiam&uxes briefly.
An appendix (Section 6) provides two methods for correcsitagistical biases in
the estimation of the welfare cost of the variability of pelic incomes. Another
appendix (Section 7) presents proofs of some of the ressiligel as additional
methodological precisions.

2 Measurement

Let the variablest andy stand for pre- and post-tax income, respectively,
which we assume to be positive. The “tax system”, which mapsto y, is a
shorthand for the “net tax and transfer system”. Transfegsabso allowed, and
the tax net of transfers can be negative (we then have a néivpdsansfer).
Let £, , (-, -) be the joint distribution function of pre- and post-tax inoes. The
marginal distributions are denoted/&g-) andF,(-) for x andy, respectively, and
can be obtained as

Fuv) = / U anatew &

and similarly for F,(-).> To focus on the distributive effects of the tax sys-
tem, we assume that the meanaoéndy have been normalized to 100, so that
[ vdF,(v) = [vdF,(v) = 100. We further index individuals by their character-
isticsw, of which we assume (without loss of generality) the disttidn function

INo assumption of temporal stationarity is needét}(-) and F,(-) are general distribution
functions of incomes ovedll relevant time periods and over all individuals. These ifistion
functions do not imply anything specific in terms of the ctatien structures of incomes across
time.



to be uniform over the unit intervaF.,(-) is the distribution of income (with s
equal tox or to y) conditional on an individual having characteristicgwe call
this individualw for short).

2.1 Individual welfare

A useful tool throughout the analysis will be that of “perreahincome”. For
individualw, it is given by

S(w) = /zdFs|w(z) (2)

with s = x ands = y for pre- and post-tax income respectively. Note here that
we are not discounting future incomes and/or utilities. coimting the future
could readily be done but at some expositional cost. Indiisl are assumed to
be averse to income variability over time. Their utility &rjpd¢, which we call
periodic utility, is given bylU,(s),

v <s>:{ e for ezl @3)

In(s), for e=1,

wheree > 0 is a parameter of relative risk aversiotl, (s) is a standard utility

function in the literature; although its constant level oéquality/risk aversion
simplifies exposition, other choices of functional forme possible in our paper’s
framework. For simplicity, we assume homogeneity of awerso income vari-

ability; in such a framework, it may be best to think ©&s a “social planner”
aversion to variability. Denote the inverse of the utilimttionu = U.(s) by

1 ) (1= e)ulie, when e # 1,
U (u) = { exp (u), when e=1. @

In the manner of Atkinson (1970) for the measurement of $eoéfare and
inequality, lety (w; €) be the pre-tax “certainty equivalentincome” (CEI) for indi
vidual w. x(w;e€) is the value of pre-tax income that, if enjoyed by individual
at each period of his lifetime, would yield him the same ageratility over time
as that generated by the distribution of his periodic incefmésing (3) and (4),
X (w; €) is thus given by

2Salas and Rabadan (1998) follow this approach to decompesaltintertemporal inequality
into between- and within-household contributions. Not ¢ércould also be a parameter of social
(as opposed to individual) aversion to periodic incomealsitity.
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dwid = U [ U, ©)

Fore = 0, x(w;0) equalsz(w). x(w;e) is in general lower tham(w) because
of w’s aversion to periodic income variability. The differeregy) — y(w; €) can
be interpreted as a risk premium thatvould be willing to pay to eliminate the
variability in his periodic incomes.

Define~y(w; €) analogously as the post-tax CEI for individual

i = U [ Uaar). ©)

Further, let¢ (w; €) be the post-tax CEl for individual, estimated by applying the
variability in pre-tax incomes on permanent post-tax inesyji(w):

E(wi€) = (W) (Xﬁ“” €>) | @)

T(w)

Seen differently,¢(w;e) gives the CEIl of the distribution of scaled by
7(w)/T(w), that is, by forcing post-tax incomesto display the same periodic
inequality as pre-tax incomes The greater the progressivity of the tax system,
the greater the gap betweew; ¢) andé(w; €).2 For a proportional tax system,
we have that (w; €) = vy(w; €).

2.2 Social welfare

We measure social welfare over the distribution of indialdDEI, that is, over
the distribution of permanent incomes corrected for the obgeriodic income
variability — we refer to this as “permanent welfare”. Thug definelV, . (p) as
the “equally distributed equivalent income” (EDEI) of thistdibution of pre-tax
permanent welfarg (w; €),

Wyo(p) = U ( / U, (e e))dw) | ®)

W, (p) and We(p) are defined accordingly, is the aversion to between-
individual inequality. IfiV, ) (p) were enjoyed by all, it would generate the same
social welfare as that generated by the distributiog (af; €).

3See the Appendix for a proof of this statement.



Let W5(p) then be the EDEI of permanent incomes for the preax ) and
post-tax § = ) distributions

Wit = U ([ vitstnas). ©

Let alsoWW(p) be the EDEI of periodic incomes, both for pre-tax =) and
post-tax ¢ = y) incomes:

W) =05 ( [ Uaria) ) (10)

W(p) can be interpreted as social welfare imposing time anoryyonit social
evaluation. Time anonymity says that a social evaluatoukhshow indifference
regarding the dependence of temporal incomes: how perindames are allo-
cated intertemporally across individuals is not an inpt social evaluation in
the presence of time anonymity. The one-period temportiloigions of incomes
are sufficient for social evaluation purposes; it is not ssaey to know the joint
distribution (and the dependence) of these temporal insdoreéhese purposes.

Note that ife = p, that s, if aversion to variability and inequality are tlzaree,
thenW,(p) = Wy (p) andW,(p) = W, (p). The above notation concerning
the distribution of individual and social welfare is sumirad in Table 1.

3 The impact of mobility and taxation on social wel-
fare

3.1 Impact of mobility on social welfare

A general belief is that mobility serves as an equalizer off@ment incomes.
The stochastic nature of mobility is, however, also a soofgaeriodic income
variability. As a result, we can think of mobility as havingd potential effects
on social welfare:

1. it generates an uncertainty cost if individuals are aveysncome variabil-
ity across time;

2. it makes the distribution of permanent welfare more ethaai the distribu-
tion of periodic welfare.



To quantify these two effects, define

Mo (€ p) = Wy (p) = Walp) (11)

as the net effect of mobility on pre-tax social welfare. Thstfierm on the right-
hand-side of (11) is welfare corrected for the cost of incaaeability and for
the benefit of permanent welfare equalization. The secand iesocial welfare
without such adjustments. This can be decomposed into twigpoaents:

Ma(ep) = Wyolp) = Walp)
= Wyo(p) = Wx(p) + Wz(p) = Walp), (12)
ML (6p)<0 M2(p)0

where

e M!(e; p) is the effect of periodic income variability, which is negatfor
e >0,

e and M?(p) is the effect of the equalization of permanent pre-tax welfa
which is positive forp > 0.

The mobility effects on post-tax social welfare are obtdibg replacingr, x
andz by y, v andy in (11) and (12). Whenever = p, that is, when across-
time inequality aversion is exactly offset by across-imdiinal inequality aver-
sion, the negative variability effect is exactly countdanaed by the positive ef-
fect of the equalization of permanent welfare, so thalt(c;¢) = —M?2(e) and
M, (e;€) = M,(e;e) = 0. This is because it then does not matter for social eval-
uation purposes whether the variability in the distribated periodic incomes is
variability across individuals or variability across timEhe social welfare cost of
both is the same. Any reduction in permanent welfare ineétyuaduced by the
effect of mobility is exactly canceled out from a social vee#f perspective by the
income variability that this introducés.

Whenp > ¢ > 0, we have thatV/,(e; p) > 0 and the welfare effect of the
equalization of permanent welfare dominates that of theafoscome variability.
Mobility-accounting social welfarél, ) (p) is thus larger than time-anonymous
social welfardV,.(p). Anincrease in periodic income variability (which decresis

4The proof of this can be found in the Appendix.



W.(p)) can then yet improve social welfal&, . (p) if it induces a sufficient
increase in permanent welfare equality.

A reverse reasoning applies wherc p < e. We then have that/, (¢; p) < 0
and that the welfare cost of income variability dominates breneficial effect
that income mobility has on the equalization of permanerfare Mobility-
accounting social welfar@’, ) (p) is then lower than time-anonymous social wel-
fare W, (p). An increase in periodic income variability can still imgeosocial
welfare W, (p), but it will then need to generate a sufficiently large falpier-
manent welfare inequality.

To see this better, consider Figure 1. Vectors of two-pepositax & =
(x1,x9)) and post-taxy = (y1, y2)) incomes are shown for two individuals,= a
andw = b. Overall mean income is the same pre-tax and post-tax 3ifce+
Z(b) = y(a) + y(b). There is no pre-tax income variability; (w) = z2(w) =
Z(w) = x(w; €) for both individuals. But there is pre-tax inequality in pement
welfare sincey(a;€) < x(b;€). Becausgj(a) = 7(b) andvy(a;€) = v(b;¢), the
tax system equalizes post-tax permanent welfare perfdattyit also introduces
temporal variability since we now have that(w) # y.(w) and thaty(w) >
v(w;e) for all e > 0. The question then is: does the tax system increase social
welfare?

The answer depends on the social evaluator’'s comparatirsian to variabil-
ity across time and to inequality across individuals. Thegaix and post-tax dis-
tributions of periodic incomes are the same in Figure 1. ldeadime anonymous
social evaluation would judge the pre-tax and post-taxibigions as welfare
equivalent. If time anonymity is removed, then the relaseeial evaluation of
pre- and post-tax incomes will depend on the social evatisatomparative aver-
sion to income variability across time and to welfare indiqpacross individuals.
Indifference towards variability across time will necaiganake the post-tax dis-
tribution better:W, o) (p) < We=0)(p) = v(a;e = 0) = y(b; e = 0) for all in-
equality aversion parameter valyes- 0. Indifference towards inequality across
individuals will conversely make the pre-tax distributioetter.

For common values afandp, the pre-tax and post-tax distributions in Figure
1 have the same social welfare level, and that level is alss#me as for time-
anonymous social welfare. The social welfare benefit of galeiction in perma-
nent welfare inequality that redistribution introduceshisn exactly canceled out
by the social welfare cost of greater income variabilityt ttedistribution intro-
duces in Figure 1. A greater aversion to inequality makeptst-tax distribution
preferable:W, ) (p) < Wy (p) for anye < p. The converse is true far > p:
the pre-tax distribution is then better.
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Figure 1 also shows the role of time anonymity in social exains. Say
that an alternative post-tax distribution is givenyyw). Mean post-tax income
is unchanged. Post-tax inequality is still nil byt now displays more temporal
variability thany. y* is thus worse thaly. For a sufficiently large aversion to
inequality across individuals, the distribution pf(w) will, however, be judged
better than the distribution of pre-tax incomes. This is\&ndhough the periodic
pre-tax distributions of incomes are judged individualétter (for both periods,
since they display less inequality) than the periodic pasteistributions of in-
comes. Whether this worsening in the periodic income dthstidons is judged
welfare improving depends not only on the aversion to inétyuia permanent
welfare, but also on the aversion to income variability asrome. The greater
the aversion to welfare inequality, the more likely will tbistribution ofy*(w)
be judged better than the distributionsofv).

3.2 Marginal rates of substitution

We can further use Figure 1 to illustrate the marginal rafesubstitution
(MRS) of incomes across time and across individuals. MRSvdhohow much
one income needs to be changed to keep social wdlfaoenstant when another
income changes. Consider an intra-individuathange in incomeg;(a) and
y2(a). The relevant MRS is given by:

9ys(a) _ (?Jz(a))ﬁ (13)

8y1 (CL) dy(a;e)=dW, () (p)=0 n (CL)

If, as in Figure 1y,(a) > yi(a), (13) says that we can sacrifice more than one
dollar ofy,(a) wheny, (a) increases by one dollar and still maintain social welfare
constant. The larger the ratio 9f(a) to y,(a), and the larger the value ef the
greater in absolute value is the MRS.

We can also consider a between-individual constant-tinaegé in incomes.
Say we are interested in the measurement of social welfara distribution of
two individuals,a andb, with §(a) andy(b) as shown in Figure 1. Note th#tb)
can almost certainly be judged better thia). Let us then consider a transfer
from g, () to y»(a). This increases income variability for both individualsalso
increases income inequality in period 2 (and leaves unaaimgome inequality
in period 1). Itis thus conceivable that this transfer frobetter-off ¢) to a lesser-
off (a) individual may decrease overall social welfare in the enee of aversion
to income variability. The corresponding MRS is given by:
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(S5

() - (zh(b))ﬁ _(W%@)H. (14)

G2 (a) AW (o (p)=0 | 312(@). - W(CL;E) |
income variability:- welfare inequality

Q

Equation (14) provides an explicit tradeoff between the obgcreasing income
variability (and/or periodic income inequality), and thenlefit of increasing wel-
fare equality.

1. Increasingj:(a) by one dollar and decreasirgg(b) by the same one dollar
increases income variability; the “income variability'rite on the right-
hand-side of (14) says that this tends to decrease soci&reel Since
72(b) < 92(a), the “income variability” term pushes the MRS below 1 in
absolute value. To keep social welfare constgih) must be decreased by
less than one dollar wheja(a) increases by one dollar.

2. Increasing),(a) by one dollar and decreasigg(b) by the same one dollar
increases welfare equality. Sin¢é; ) > (a; €), the “welfare inequality”
on the right-hand-side of equation (14) says that this temdsrease social
welfare whenevep — ¢ > 0: the “welfare inequality” term pushes the MRS
above 1 in absolute value.

The net effect on social welfare of a transfer from a bette(#) to a lesser-off
(a) individual in Figure 1 does depend on the relative imparéaof the two terms

in (14). If p = 0, (14) yields
0?32(5) _ [gz(b) '3)2(&) :| € -
AW (6 (p)=0 7(b) / Y(a) >t (15)

~

G2 (a)

()

The transfer fromys(b) to y,(a) then has a solely welfare-decreasing effect of
increasing income variability (and periodic inequalitf)p = ¢, (14) yields

— (3{2@) > 1, (16)
dW;(0) (p)=0 92 (a)

and we are back to (13). A one-dollar transfer frgs(h) to ¢»(a) again decreases
welfare since it increases time-anonymous income ineyudtor a sufficiently
large value op— ¢, however, the equality-enhancing effect is sufficientipisg to
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offset the variability-increasing effect, so that timear@nonymous social welfare
increases. This is necessarily the case whenevere. Note that this is implied
by the following view that a mobile society (with given cressctional inequality)
should be deemed better than an immobile society:

“Consider two societies that have the same distributiomoiual in-
come. In one there is great mobility and change so that thiéiqos
of particular families in the income hierarchy varies wigdkbm year
to year. In the other, there is great rigidity so that eachlfastays in
the same position year after year. Clearly, in any meanirgguse,
the second would be the more unequal society.” (Friedmag)196

3.3 Impact of taxation on variability

The cost of variability in post-tax income, namel, (¢; p), can also be de-
composed as:

M (e, p) = W0 (p) = Wy(p) (17)
(<0: cost of income varigbility in post-tax incomes
= Weo (p) = Wy(p) (18)
(<0: cost of pre-ta;{income variability
+ Wy (p) = Weo(p). (19)

>0: (fall in cost of income‘\,/ariability due to tax system)

Expression (17) is the difference between post-tax socelfane and post-tax
social welfare without income variability. It is thus the Wege cost of post-tax
income variability. Expression (18) is the difference betw post-tax social wel-
fare with pre-tax income variability and post-tax sociallfaee without income
variability. It is thus the welfare cost of pre-tax incomeigdility, as measured
on the distribution of post-tax incomes. Expression (1®hésdifference between
post-tax social welfare and post-tax social welfare witk-{ax income variabil-
ity. This is thus the social welfare benefit of the reductiémnaome variability
induced by the tax system. The sum of (18) and (19) is the dastome vari-
ability in post-tax incomes. This also says that if the cdashoome variability
across time is reduced by a tax system, then the post-taibdisdn will show a
lower welfare cost of income variability than the pre-taxeon
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3.4 Impact of taxation on the social welfare effect of mobity

As mentioned above, both aspects of mobility can be expécted improved
by a progressive tax system:

1. an equalizing tax system reduces the variability of gecioncomes around
permanent incomes;

2. a redistributive tax system makes permanent post-tafameinore equal
than permanent pre-tax welfare.

Using (12), let the impact of the tax system on mobility beresped as

AM(e; p) = My(e; p) — My(&;p) = AM*(e;p) + AM?(p),  (20)

whereAM* (¢; p) = My (e; p) — M (e; p) andAM?(p) = My (p) — M7 (p). This
is the difference in the welfare impact of mobility beforeladter tax.AM? (¢; p)
shows the welfare effect of taxation on income variabibtyd A /7% (p) shows the
welfare effect of taxation on permanent welfare inequalg argued above, a
progressive tax system is expected to strengthen both eé tepects of mobility.

3.5 Overall effect of taxation on social welfare

Recall thatlV, ) (p) is the EDEI of individual pre-tax welfare levels, that is,
the EDEI of the distribution of pre-tax individual permah@émcomes corrected
for the cost of income variabilityV, . (p) is analogously defined as the EDEI of
individual post-tax welfare levels. Let théiie; p) = W, (p) — Wy (p) be the
total effect of taxation on such EDEI welfare. Note thét = 0; p) is the welfare
effect of taxation on the distribution of permanent incom&fs then have:

Proposition 1 Wth degrees ¢ and p of aversion to income variability acrosstime
and to welfare inequality acrossindividuals, respectively, the social welfare effect
of the tax system on the distribution of individual welfare is given by

L(e;p) = (Wy(p) — Wa(p)) + AM (& p) + AM?(p) (21)
L(0; p) + AM* (€5 p). (22)
See appendixm

Let us consider the different components of (21) and (22).(p) — W.(p)
is the social welfare effect of the tax system on periodiomes. This is the
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difference in anonymous social welfare; it fails to takeoiaccount both 1) the
permanent welfare equalization effect and 2) and the incaarability reduction
effect of the tax system. This is corrected in (21) AW/ (e; p) and AM?(p).
AM?*(¢; p) is the effect of the tax system on income variability, akdi/?(p) is
the effect of the tax system on permanent income inequaity21), the extent to
which the tax system is judged welfare improving will theipéeled upon its ability
1) to equalize the distribution of periodic incomes; 2) tduee the cost of income
variability compared to the no-tax baseline; and 3) to redtie cost of permanent
welfare inequality, also relative to the no-tax scenari@sitt (22) alternatively
says that the net impact of the tax system on social welfalledepend on its
ability to equalize permanent income(0; p), and to reduce the pre-tax cost of
welfare variability, AM? (¢; p).

3.6 Combined effect of mobility and taxation on social welfee

We can also think of the combined effect of mobility and té@ion social
welfare. This is the social welfare difference between tis&ribution of periodic
pre-tax incomesk},, and the distribution of post-tax incomes adjusted for thet ¢
of variability. LetA(e; p) = Wy (p) — Wa(p) be this combined effect of mobility
and taxation on social welfare.

Corollary 2 Wth degrees ¢ and p of aversion to income variability across time
and to welfare inequality across individuals, respectively, the combined effect of
mobility and the tax system on social welfareis given by

AMep) = M(ep) +T(€p) (23)
M, (e p) + AM'(e; p) +T(0; p). (24)

See appendixm

For a progressive tax systefie; p) is positive. However)/,(¢; p) may be
positive or negative according to whether the social welfass from pre-tax
income variability is larger than the social welfare benefithe equalization of
permanent pre-tax welfare. For instancee &screases, the pre-tax Cklw;€)
approaches the lowest pre-tax income individuabn experience. This may yield
welfare losses from mobility that are too large to be offsethie equalizing effects
of the tax system.

For ease of reference, the notation on the above deconpusif the effects
of mobility and taxation is summarized in Table 2.
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4 Empirical application using Canadian data

4.1 Data

We now turn to investigating the empirical social welfarteetfs of mobility
and taxation. For this, we use panel data from the Canadiaregof Labor and
Income Dynamics (SLID). The panel runs from 1996 with 38568ayvations
to 2001 with only 31451 observations. Each household isrgbdes.7 times on
average, which is close to the six-year total length of theepaMore descriptive
details on this panel can be found in Table 3.

Pre-tax-and-benefit income is called “market income” in$hé¢D. It includes
wages and salaries, self-employment income, private pessind investment in-
come. Post-tax-and-post-benefit income is market income fpansfers minus
taxes, and is referred to as “disposable income” in the SO@ansfers include
federal and provincial child and family allowances, old ageurity pensions and
guaranteed income supplement, employment insurance txseftial assistance
benefits, and various tax credits. Taxes include both poislimnd federal per-
sonal income taxes.

Note that consumption might be deemed to be a better indioliving stan-
dards than income. Longitudinal and nationally represemt@onsumption data
are not available, however, in Canada (and are rare elsevib@). The implicit
assumption, therefore, is that all income variability isttpto the individual, even
though the anticipation of income changes, borrowing,rggvand insurance will
generally help smooth consumption in the presence of incaiability.

It would, of course, be interesting to compare income withstonption re-
sults. If agents were able to smooth the impact on consumpfiall anticipated
income changes, then the only consumption variability thatild be observed
would come from the effect of unanticipated income shocksngdmption mo-
bility would be observed only in the presence of unanti@dancome shocks.
Perfect smoothing of anticipated income shocks would adstuce the role of
taxation as a redistributor of welfare across periods. flamavould still have a
redistributive role, but only across individuals in the ese of unanticipated in-
come shocks. Thus, we would expect the role of both mobifity @xation to be
lower in a world of inter-period welfare smoothing, such dsew consumption is
used to measure welfare.

It is also the case that a panel longer than 6 years would plplbe better
than the one provided by SLID. Again, this is not available&Canada. Income
variability would tend to be greater over a longer panel. thauld tend to in-
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crease the role of taxation as a redistributor of welfaresstime. It would also
tend to increase the cost of income variability and incomeititg. Differences
in permanent incomes would not necessarily be larger ovenger panel; that
would depend on the evolution of cohort-specific differengewelfare and on
the evolution of differences across cohorts.

Finally, note that we do not allow for the effect of taxatiamlwehavior, such as
labor supply, savings, migration or industrial mobilityha&ior. It would be inter-
esting and relevant to take into account such effects otitaxan intertemporal
behavior, but this is beyond the scope of the current paperpapar concerned
with the measurement of the welfare (and not the behavieftdrts of income
variability and inequality.

To adjust for differences in household composition, we gegquivalence
scale traditionally used by Statistics Canada, which asseggweight of 1 to the
household head, of 0.4 to each additional adult, and of Oe&h child less than
16 years old. We also normalize incomes such that the meareofpd post-tax
incomesper equivalent adult equals 100 at each time period.

Asymptotic and bootstrap bias corrections reduce by rqugtb 5 percent
the estimates of the different indices of mobility and sbelfare. Both turn out
to yield almost identical estimates. For expositional diaiy, we thus use only
the asymptotic correction below.

4.2 The welfare effect of mobility and taxation in Canada

The impact of mobility on social welfare is summarized in [abfor various
values ofe and p. For e between 0.3 and 0.9, the cost of variability in pre-tax
income (M (¢; p)) ranges from 2.09 to 10.84 percent of pre-tax mean income.
The tax system reduces considerably, however, the peradability of incomes;
for instance, the variability cosM;(e; p)) is more than halved for = p > 0.6.
The variability cost of mobility is thus decreased signifitta by the tax system.

Table 4 also shows the impact of mobility on the equalizabbpermanent
pre-tax and post-tax welfaré (> ande). For0.3 < p < 0.9, the equalization
benefit ranges from 1.8% to 10.84% of mean pre-tax income$rand1.02% to

5Jim Davies kindly suggested a useful way to interpret thesebers. Assume that there is
only one individual with two possible income levelg,andy;,, each with a 50% probability of
being realized. TherM;(e = 0.3;p) = 2.09 is obtained withy; = 63.3 andy;, = 136.7. If
consumption smoothing decreased by 25% the implied véitiafthrough borrowing/saving or
some partial insurance schemes), tblé;}l(e = 0.3; p) would fall to 1.16. This is approximately
the level of the cost of mobility in post-tax income reporiedable 4.
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3.77% of mean post-tax income. Thus, mobility enhancesliggsanificantly in
both distributions of income, but substantially more sdimabsence of taxes and
transfers. The net effect of mobility on social welfare isrdeated by mobility’s
benefit fore < p and by mobility’s cost foe > p.

The effect of mobility and taxation on periodic income véiidly is shown
in the two panels of Figure 2. The top panel deals with preiftagmes and the
bottom panel, with post-tax incomes. The horizontal axesvsthe percentilep
of the population ordered by increasing levels of permamames. The levels
of permanent incomes that correspond to the different pétes are shown on
the left vertical axis (as a percentage of overall mean peemaincomes). The
cost of income variability as a percentage of overall meaanme is shown on the
right vertical axis. This is the effect of periodic incomeriability on individual
welfare: x(p; e = 0)—x(p; €) for the top panel of Figure 2 andp; e = 0)—(p; €)
for the bottom panel of the same figure, both relative to diveraan income.

Figure 2 shows both the welfare cost of income variabilitg t#re effect that
taxation has on it. The top panel shows that the welfare dogtestax income
variability can be significant. For the lower values 0.3 angl & relative risk
aversion, this costs is between 2% and 5% of permanent prie¢ames. Said
differently, individuals would be willing to pay a premiunt the order of 2% to
5% of their permanent incomes to smooth their periodic ineamFor a larger
value of 0.9 of relative risk aversion, that percentagensost always above 5%
at all percentiles, and can even exceed 10% for the top dagilermanent pre-tax
incomes.

The bottom panel of Figure 2 indicates that the welfare cbstame vari-
ability is roughly reduced by half by the tax system, no nratthat percentile
is considered. For instance, at the 0.6 median value of thawe risk aversion
parametet, the welfare cost of post-tax income variability is about @perma-
nent incomes — as opposed to 4%-5% for pre-tax income vétjabrhis is a
substantial welfare gain that is typically ignored in mostifare analyses of the
tax and transfer system.

Let us turn to the overall social welfare effects of the tagteyn. As Proposi-
tion 1 illustrates, these effects have two sources. Both@htcan be understood
from the two panels of Figure 3, which show pre-tax and pastgermanent in-
come levels (on the left vertical axes) for different petdes of permanent in-
comes and the cost of income variability (on the right vattaxes) as a percent-
age of those permanent incomes. The top panel of Figure 3thise®re = 0.3
and the second panel, fe= 0.6.

As (22) in Proposition 1 indicates, the first social welfalfee of the tax sys-
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tem comes from the tax equalization of permanent incomes tdjhleft panel of
Figure 3 shows that for 95 percent of the population, pregipmanent income
Z(w) ranges from 0 percent to around 200 percent of mean pre-tamagpent
incomes. The tax narrows considerably this range. The tdpbattom panels
indeed show that the tax system brings the lowest permastig@x incomes to
around 40 percent of mean post-tax incomes; the tax sysiumces correspond-
ingly the top permanent income levels from 200% to 170% ofaverage. (The
break-even point is approximately at the 55th percentildhg quantitative wel-
fare impact of this redistribution of permanent incomesvegin Table 5, which
shows thafl’(0; p) in (22) can reach up to 22.63 percent of mean income when
p=0.9.

The second social welfare effect of the tax system comes thasystem’s
equalization of periodic incomes. This was already visibl€igure 2. It is also
apparent in Figure 3, where the variability cost of incomealality (as a propor-
tion of percentile-specific permanent incomes) is reduceall ercentiles, and
most strongly at the lower percentiles. Take 0.3 for instance. For the bottom
0.25 percentiles for instance, the variability of pre-tagdme causes a cost of
between 5% and 25% of permanent incomes; that cost dropsddHan 2% for
post-tax incomes. Again, the welfare effect of the systeeqisalization of peri-
odic incomes is strongest at the lowest percentiles; itse about twice as large
for e = 0.6 than fore = 0.3.

Quantitative estimates of the overall effects on sociafavelof both mobility
and taxation are further shown in Table 5. The effect of iaxabn social welfare
is given byT'(¢; p); the net effect of mobility on pre-tax social welfare is give
by M. (¢; p); A(e; p) is the combined welfare effect of taxation and mobility. +ol
lowing Corollary 2, the redistributive benefit of the tax & may be enhanced,
decreased, or even outdone by the effect of mobility on @xaricomes.

Table 5 shows that the net effect of both mobility and taxaba social wel-
fare is usually non-negative. The only exception is giverpby 0 whene > 0.
From Proposition 1 and Corollary 2, we can indeed showAtiat0) = M (e; 0),
meaning that the only effect that matters in the absence afarsion to inequality
in permanent welfare is that of post-tax income variabiliipless taxation elimi-
nates income variability completely, the combined effd¢agation and mobility
on social welfare then has to be strictly negative.

Otherwise, redistribution and mobility can have a consitir effect on social
welfare. Pre-tax anonymous social welfare can be as low#sd@%nean income.
(Wx(p = 0.9)). With e = 0.6 andp = 0.9, mobility increases that level of social
welfare to 61% of mean incoméi{ o (p = 0.9)). The effect of taxation
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moves that up to 87% of mean incomié’(.—q6)(p = 0.9)). Had taxation not

considerably decreased initial income variability, p@st-social welfare would

have been 80.6% of mean incom&.—o6) (0 = 0.9)). Hence, a considerable
part of the welfare impact of taxation is through the equsion of permanent

welfare.

Overall, the welfare impact of mobility and taxation can eFwimportant.
Fore = 0.6 andp = 0.9, for instance, the combined impact is 31.25% of mean
income, with 26.08 percentage points originating from tfiece of taxation on
social welfare. For all choices of parameter values, theetBect exceeds by far
the net effect of mobility on social welfare.

5 Conclusion

Social evaluations of welfare distributions are generatiged on periodic,
“time-anonymous”, income distributions. It has long beeoognized, however,
that such evaluations can provide unsatisfactory accanfnigelfare, especially
when individuals care about the inter-temporal allocatbriheir incomes and
when societies have to trade off the advantage of mobilityr@slucer of inequal-
ity in permanent incomes and the drawback of mobility as acsoaf variability
of periodic incomes around permanent incomes.

This paper shows how the effect of mobility on social welfeaa be decom-
posed into two components, one owing to “mobility as eqealiin line with
most previous studies of mobility) and the other due to nitybés a source of
income variability. Relative to time-anonymous sociallaaions, the net impact
of mobility is ambiguous and depends upon the comparatigeegeof aversion
to income variability across time and to income inequalityoas individuals. It
is also shown in this setting how redistributive tax and¢fanpolicies may serve
not only to increase the equality of the distribution of panant incomes, but also
to achieve a greater stability of individual incomes actossg.

We use this framework to investigate both the combined aeddmparative
impacts of mobility and taxation on individual and socialfage in Canada. Re-
distribution and mobility (both usually argued to be impmttincome equalizers)
can have a considerable effect on social welfare, the medfect depending on
aversions to variability and inequality. For usual valuéswuch aversion parame-
ters, pre-tax anonymous social welfare can be as low as 55%¢af income; mo-
bility increases that level of social welfare to 61% of meacoime, and taxation
moves it up to 87%. Mobility enhances equality significamlpoth distributions
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of income, but substantially more so in the absence of tamdgransfers. The
results also show that Canada’s tax and transfer systenmee$haonsiderably the
redistributive effects of mobility while also lowering tleest of income variabil-

ity; for all choices of parameter values, the effect of teoatlso exceeds by far
the net effect of mobility on social welfare.

6 Appendix: Statistical procedures

We need to use panel data to estimate individual-level CEts aggregate
social welfare levels. Such panel data, however, typicaNplve a relatively
modest number of time periods (at least compared to the nuafbedividuals
observed). This can create biases between the expectedofalample estimates
and the value of the true (unobserved) individual and sacédare levels. The
effects of mobility and taxation on social welfare will albe biased since they
are obtained as differences across such biased estimators.

We therefore introduce procedures that correct, at leasafpg for these bi-
ases. We detail the nature of these corrections for estigmatiw; ¢); similar
reasoning and corrections applyt@v; €) and¢(w;e).

6.1 Analytical bias corrections

Assume that, for each individual in our sample, a number of periodic in-
come values are drawn randomly from an individual-specifitrittution function
Fy.(-). Lety(e;w) be the true (as opposed to the estimated) CEl of individual
— see equation (6) for its formal definition using the trudriisition functionf.

A natural estimator of/(e; w) is given byy(e; w),

Hw;ie) =U" (/ UE(Z)dwa(Z)> =U" (t_lz;Ue (w(@)) , (29)

wheret is the number of periodic observations drawn for individughssumed to
be the same for all individualsy, (w) is income observed at timyefor individual
w, andFy‘w(z) is the empirical (or sample) distribution of periodic incesy for
individual w.

The estimator in (25) is, however, biased for a small numibénee periods
sincey(e; w) is non linear in incomes;. To see this, definé=1—¢, G(0;w) =
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[ 20dF,,(z), andG(5;w) = [ 2%dF,,(2). Using a Taylor expansion, we then
have that

ER(Gw)] =E [7(5; w) + 07y (6,w) 0 [@(5; w) —

0.
—0.5672(8 — 1)y(6, w)1=20/ [é((s w) — G(S, w)} + .. } (26)

Since
E [G((S; w) — G(é;w)} =0,

and )
B[ (660 - 65 | = - vartute),
we have (to leading order) that

E[{(6;w)] = 7(6;w) — 0.562(8 — 1)7(6;w) >t~ var (y(w))
> (6 w). (27)

This shows that/(J; w) is biased upwards (a&s— 1 < 0). A second-order correc-
tion for 4(9; w) is thus given by:

F(6;w) = A(5;w) + 0.5672(8 — 1)y(d;w) 2%t var(y(w)) . (28)

All of the elements in (28) can be estimated consistently.

Equations (26) to (28) can be similarly applied to the indiaals’ pre-tax
incomes to provide second-order bias corrections for thiarakestimator for
x(0;w). Given (7), this also provides second-order correctiorthématural esti-
mator foré (w; €). Applying bias corrections of order! to estimators fory(w; €),
x(0;w) andé(w; €) also provides bias corrections of the same order to estiato
of Wy (p), Wye(p) and We((p) since these estimators exhibit biases of the
same order of magnitude.

6.2 Bootstrap bias corrections

An alternative approach to correcting for the biases foun(Rv) is by esti-
mating the biases that arise in numerical simulations op#reodic distributions
of incomes. This can be done by bootstrapping the empiris#iloution of each
individual’s periodic incomes. We can proceed as follows:
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1. For each individual observed in the sample, we first compute a “plug-
in” estimator usingu’s original sample of periodic incomes; this is simply

Y& w).

2. Then, again for each individual, we generatdd samplesf = 1, ..., K,
of periodic incomes, each sample being composedmfomes drawn ran-
domly (and with replacement) from the original observagiaf incomes
for individual w. We thus compute a new estimatgi(e; w) for eachk. K
should be as large as is numerically sufficient and commutaliy reason-
able.

3. Denoting byy*(¢; w) the mean of thes& estimatorsy,(e; w); that is, let
v (&w) = K~V 21 yi(;w). The bootstrap estimate of the bias is then
given by the difference betweeri(e; w) and the plug-in estimatady(e; w).

The ~(e;w) for each of the individualsy can then be corrected by the
bootstrap-estimated biases;(¢;w) — 4(¢; w), leading to a bootstrap-corrected
estimator given by

HGw) =(6w) = (7 (6w) =H(6w)) (29)
Bootstrap bias corrections can sometimes work better teampatotic ones with
smallt since they are not restricted to the leading terms liste@6. (They come,
however, at a larger computational cost. A similar procedarthe above can be
applied to computg (e; w) andé(e; w).
7 Appendix: Proofs

Proof of Proposition 1.
Recall thatl'(¢; p) = W, (p) — Wy (p) Stands for the effect of taxation on
social welfare:
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Wae (p) = Wi (p) (30)

- Wao(p) — Wylp) (31)
(M} (&;p): post-ta;{cost of mobility

+ Wy(p) — Wa(p) (32)
(T(0;p): €qualization of permaTnent incomes by the tax system

- Wo(p) = Walp) (33)

(M2 (e;p): pre-tax‘E:ost of mobility.

Sincex(w;e = 0) = T(w) andvy(w; e = 0) = g(w), I'(¢; p) can be expressed
as:

(e p) = AM (& p) +T(0; p). (34)

Rearranging (32) by adding and subtractiiig, (o) — W,(p)), and using (12)
and (20), Proposition 1 is obtained.
|

Proof of statement made on page 7.
For the statement that follows equation (7), note that tlseaesimple relation-
ship between CEIl and permanent incomes,

x(w;€)
Y(wie) = Fw) (1 = I(wie)), (35)

wherel,(w;¢) is the cost of mobility (proportional to permanent incoma) &n
individualw. I(w; €) takes the value of 0 when thé& are equally distributed over
time, and is increasing in the time variability of individuacomes.

Thus, rearranging (7) using (35) yields

€)= 1T gy (36)

It is well known that Atkinson’s (1970) social welfare fuiart is homothetic. For

a proportional tax system, we therefore have that;e) = I,(w;e) and this
naturally leads t@(w; ) = v(w; €). By the Fellman-Jakobsson theorem (Jakob-
sson 1976 and Fellman 1976), the greater the progressivibedax system, the
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greater the fall in income variability across periods, dmastthe greater the gap
betweeny(w; ¢) and{(w;e). m

Proof of statement made on page 9.

For the statement that follows equation (12), note that ferp, equation (8)
can be rewritten as

Wy (p) = Uy ( [ vt p))dw) | (37)

Note from equation (5) that

i) =05 ([0 (38)

Using equation (38) to rearrange (37), the statement israatdor pre-tax
incomes. The same procedure appliesiigrp) = W, (p).
|
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Table 1: Notation for individual and social welfare distrilons

Incomes| Distributions| Permanent| Individual | Social | Social EDEI
income of CEl EDEI | of permanent
individual w incomes
Pre-tax x F, Z(w) x(w;€e) | Wy (p) Wz(p)
Post-tax y F, 7w | 1@ [Waalo) | Wylp)
Post-taxwith | 7(w)2) gw) | Ewia [ Weolp) | Wilp)
pre-tax variability
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Table 2: Notation for the decompositions of the effects obility and taxation

Incomes Net effect Effect of Effect of | Social EDEI| Anonymous | Anonymous
of mobility mobility on mobility with social EDEI pre-tax and
on social EDEI| variability | oninequality| mobility EDEI post-tax
(a) Pre-tax M, M:% Mz2 Wx(s) (/0) Wx(p) Wx(p)
(b) Post-tax My MQ} MS W'y(&) (p) Wy (p) W'y(&) (p)
(@minus @] AM | AMT | AME | T(ep) W) -Wp)| Aep) |
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Table 3: Descriptive statistics on SLID’s panel data

1996 1997 1998
Mean | Std. Dev.] Mean | Std. Dev.| Mean | Std. Dev.
Household size 2.42 1.4 2.40 1.41 2.38 1.4
Equivalent adults 1.52 0.49 1.51 0.5 1.51 0.5
Per capita market income| 15846, 16590 | 16 575| 18415 | 17568| 19 792
Per capitanetincome | 14 963| 10519 | 15595 11583 | 16 354| 12522
1999 2000 2001
Mean | Std. Dev.] Mean | Std. Dev.| Mean | Std. Dev.
Household size 2.36 1.39 2.35 1.37 2.34 1.36
Equivalent adults 1.50 0.49 1.50 0.49 1.50 0.49
Per capita market income| 18 892 23 365 | 20334| 21817 | 21483| 27 387
Per capitanetincome | 17 415| 14229 | 18628 13927 | 20144| 17078
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Table 4: The social welfare effect of mobility in pre- and ptax incomes in Canada, 1996-2001 (mean incomes
are normalized to 100)

Pre-tax income Post-tax income Effect of taxation on mobility
e | p || My(ep) | Mi(p) | Mulesp) | My(eip) | My(p) | My(eip) | AM'(e;p) | AM?(p) | AM(e; p)
0 |03 0 1.80 1.80 0 1.02 1.02 0 -0.78 -0.78
0 | 0.6 0 4.50 4.50 0 2.15 2.15 0 -2.35 -2.35
0 |09 0 10.84 | 10.84 0 3.77 3.77 0 -7.07 -7.07
03| O -2.09 0 -2.09 -1.26 0 -1.26 0.83 0 0.83
0.3/ 09| -230 | 10.84| 854 -1.03 3.77 2.74 1.27 -7.07 -5.8
06| 03| -4.17 1.80 -2.37 -2.25 1.02 -1.23 1.93 -0.78 1.15
0.6|0.6| -4.50 4.50 0 -2.15 2.15 0 2.36 -2.35 0
06| 09| -567 | 10.84| 5.17 -2.22 3.77 1.55 3.44 -7.07 -3.63
09| 0.6 -7.89 4.50 -3.39 -3.53 2.15 -1.38 4.37 -2.35 2.01
09| 0.9 -10.84 | 10.84 0 -3.77 3.77 0 7.07 -7.07 0

M (e; p): effect of mobility on variability;M/2(p): effect of mobility on inequalityM/;(¢; p): net effect of mobility
on social welfare/\: effect of movement from pre-tax to post-tax distributidime asymptotic standard errors are
between 0.03 to 0.19 for the estimates and between 0.01 to 0.17 for &h&l ones.
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Table 5: The impact of taxation and mobility on social wedf@anada, 1996-2001 (mean incomes are normalized

to 100)
Levels of social welfare Overall impact

Pre-tax income Post-tax income on social welfare
e | p || Walp) | Walp) | Wya(p) | Wylp) | Wylp) | Wao(p) | We(p) | T(€p) | Mule;p) | Al p)
0| O 100 100 100 100 100 100 100 0 0 0
0 | 03] 89.27 | 91.07| 91.07 | 95.12| 96.15| 96.15 96.15 5.07 1.8 6.86
0O |06 76.41| 80.91| 80.91 | 90.36| 92.51| 92.51 92.51 11.6 4.5 16.1
0 |09 5552 | 66.36| 66.36 | 85.22 | 88.99| 88.99 88.99 | 22.63| 10.84 | 33.47
03| 0 - - 97.91 - - 98.74 96.93 0.83 -2.09 -1.26
0.3/ 0.9 - - 64.06 - - 87.96 85.6 23.9 8.54 32.45
0.6|0.3 - - 86.90 - - 93.89 90.06 7 -2.37 4.63
0.6| 0.6 - - 76.41 - - 90.36 85.67 | 13.95 0 13.95
0.6| 0.9 - - 60.69 - - 86.77 80.6 26.08 5.17 31.25
0.9|0.6 - - 73.02 - - 88.98 80.77 | 1596 | -3.39 12.57
0.9|0.9 - - 55.52 - - 85.22 73.06 | 29.71 0 29.71

W(p): time-anonymous social welfarls(p): permanentincome social welfaié;, . (p): pre-tax social welfare;
W, (p): post-tax social welfarelil ) (p) post-tax social welfare with pre-tax income variability(e; p): effect
of taxation on social welfarel/, (¢; p): net effect of mobility on pre-tax social welfaraje; p): combined effect
of taxation and mobility on social welfare. The standardesiare about 0.5 for the estimated@f 0.3 for thel’
estimates, 0.25 for thé estimates, and between 0.03 to 0.19 for Miestimates.



Figure 1: Effects of taxation and mobility on income varldpiacross time and
on inequality across individuals
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Figure 2: The cost of pre- and post-tax income variabilitgycading to different
levels of aversion to inter-temporal variability, Canada 1996-2001
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Figure 3: The impact of taxation on permanent income and erdist of tempo-
ral variability, for two different levels of aversionto inter-temporal variability,
Canada 1996-2001 (as a percentage of permanent income)
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