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1. Introduction

Concerns about the rising share of top incomesainyncountries are often countered with the
view that the composition of the top income classe®nstantly changing. Each year there are new
entrants to the top 1 per cent and there are @onelng exits. Top incomes might not necessarily
translate into high concentration of power. Caltafaof top incomes from annual cross-sections does
not reveal the extent of concentration over timgicreased economic liberalization was an
important driver of increases in top income shafesr 1980, it could be that there was, in fact, a
much lower increase in the concentration of “ecoiegrower”, if income volatility and income
mobility increased. In the famous quotation ofepdsSchumpeter, the class “resembles a hotel, or
omnibus, always full, but always of different pegpIThe reference of an “omnibus” dates this
guotation and we have to ask whether this is indesdtoday. How much mobility is there in the top
income groups? How much difference would it makeneasured top income shares if incomes were
averaged over several years? There have beeivegldew studies of top income mobility. This
reflects the fact that many studies are basedasseection data. In this paper we exploit the rich
register data held by Statistics Norway coverirgyghriod 1967 to 2011 to explore the pattern of
mobility at the top of the income distribution. &l has equally been little discussion of the thebr
mobility measuremerdpplied specificallfto top incomes, and in this paper we propose a new

approach.

In the remainder of this introduction, we summatiseevidence about the evolution of top
income shares in Norway, updating the series inrefgdand Atkinson (2010) to 2011, and adding
information covering the period 1892 to 1903. Ih@svever the period since 1967 that is our primary
focus and that forms the basis for our resultsopriricome mobility. Before presenting this evidence
we propose in Section 2 of the paper a generaldwark in terms of the “top income mobility curve”
for comparing income distributions with regardhe xtent of income mobility, when mobility is
defined to be associated with the equalizationeofrfanent income. Section 3 shows how the top
income mobility curve provides evidence about tkiert of mobility in top incomes in Norway and
how mobility has changed over the period 1967 ¢opttesent. In order to understand better who enters
and leaves the top income groups, Section 4 examiobility over the life-cycle and across cohorts.
Section 5 considers the very special episode id 20ten top income shares in Norway spiked as a
result of the pre-announcement of a permanenteiddax implemented in 2006. This tax reform
gave strong incentives for owner-managers of cjaseld firms to increase dividends in 2005 (the tax
on dividends was to be increased in 2006 fromZBtper cent). The share of the top 1 per cent rose

by some 5 percentage points in 2005 and then halv2@06. There was a large turnover in the



composition of the top income groups in that yaad we ask who it was who took advantage of this

pre-announcement. The conclusions are summarisgedation 6.

1.1. Top income shares

The evolution of the shares of top incomes in Ngrwas explored by Aaberge and Atkinson
(2010) using data that start as far back as 18@&.s€ries of the top of the income distributionerev
a period when Norway industrialised and then becaitagch. While there are not data for all years,
the results cover more than a century and a quditkerreader may wonder how far it is possible to
construct a consistent series over time, and thdtsecertainly need to be interpreted carefullthia
light of changing economic and social circumstanbasthere is continuity in the basic source: the

data collected as part of administering the muaicgmd central government income tax.

Before 1967, the information comes from tabulatexbme data; see Aaberge and Atkinson
(2010) for a complete description. The tables vpedglished in various publications of income
distribution and/or tax collection. Since the coustion of the series in Aaberge and Atkinson (3010
a number of new tabulations have been discoveretiding further information about the period
1888 to 1903. The sources and methods are deddrittee Appendix.

Starting in 1967, we use individual micro data fritva national tax register, covering all individaial
working and residing in Norway. The pre-tax incovaeiable is commonly referred to as “net
income”, and was the income concept used for inc@axation. The difference from the actual income
(both labour and other income) paid to an individsaome minor basic deductichsWe take our
population to be all resident individuals aged &8 above, including those with zero income. The
control total for income is based on the Nationetdunts after 1946, and on historical statistics

before this, as described in the Appendix.

! We are most grateful to Facundo Alvaredo for pogbut that these data exist.

2t should be noted that the usage of “net incodegresses top income shares by around 1.5 peregumags compared to
gross income, as deductions are relatively moreitapt for lower incomes. However, for the post-39@riod, where we
also have data for gross incomes, both the tremdl$hee mobility indices (as explained in Sectiomf virtually identical

across the two definitions.



1.2. Development of top income shares 1875 to 2011

Figure 1 shows the development of top income sharerway since 1875, incorporating the

new estimates for the late nineteenth century akidg the data series up to 2011.

Figure 1. Top income shares, 1875-2011
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Top income shares were relatively high in the habeteenth century. In that period Norway was still
predominantly an agricultural society; more thati bthe economically active population worked in
agriculture or fisheries. In 1888, the top 10 pamtdhad 48 per cent of the total income, whilettipe
0.1 per cent got around 7.5 per cent. There isceedse in top incomes over the last decades of the
nineteenth century. A consistent series from 1898203 ends in 8.7 per cent for the top 0.1 pet cen
in 1903; data from 1906 gives 42 per cent to tipediecile. After 1906, top incomes shares fell
rapidly, which might partly be due to the structwf@ange (agricultural employment fell from 46 % in
1875 to 28 % in 1920) and the rapid inflation (phee level tripled from 1914 to 1920) during this
period. Sadly, the data points are far apart irtwanties and thirties, but from 1920, Norway



followed a deflationary policy, and there appearkdve been an increase for the larger top income

groups, with share of the top 10 % peaking at 4ih %929.

Between the end of the Second World War and tleell@880s, top income shares declined
steadily. The lowest point was reached in 1989,nithe top 10% income share was 22 per cent and
the top 0.1 % share was 0.61 %. This period isatftarised by high economic growth, an extension of
the social security system and improved accesduoation, combined with relatively tightly
regulated capital markets. The financial deregomaiiitiated in 1984 did not lead immediately to a
rise in top shares, but its distributional impaeisvprobably postponed by the economic recession and
the related Norwegian banking crisis of 1988 to2l9% the economy picked up speed from around
1990 forward, there is a steep increase in topnracshares. At this point, there is also a serigéaof
reforms; from 1986 to 1992, the marginal tax onitehpncome was gradually reduced to a flat rate of
28%. This increased the incentives to realise divits and capital incomes and led to a rise inajhe

income shares.

Two peaks for the top income shares in the previleesade are worth special mention. First,
in 2000/2001, there was an increased tax on didislefnticipating the increase, there is a peabkjin t
income shares in 2000 (as dividends were realiséard the reform) and a corresponding fall in 2001.
Second, in 2005/2006, the tax reform was againgdarilrhe extreme distributional response to the
reform in 2006 brought top income shares backwel$enot seen since the early twentieth century.
Except for the distributionally turbulent years2800/2001 and 2005/2006, top income shares have
stabilized at the levels of the late 1990s.

Since our concern in this paper is with movememtsnid out of the top income groups, it is
salutary to compare the top income shares withethoshe bottom of the distribution. Figure 2 skow
the share of the top % per cent (as in Figure d)tla@ proportion of the population that would h&wve
be included, starting from the bottom, in ordet thés latter group had the same share of total
income. So that in 1970, for example, the shatbebottom ¥z per cent was some 3.7 per cent df tota
income, but this share was equal to that of thieobo#t6 per cent. It should be borne in mind that a
sizeable number of people had zero incomes, sircarevincluding all persons aged 16 and over, but
it is nonetheless striking that there were 92 pefm every 1 person in the top ¥ per cent. By 1990
the figure had fallen to some 22 per cent, buténtrose to around 29 per cent by 2011.



Figure 2. Income share of thetop 5% and the bottom population needed to reach the sameincome share
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2. A framework for measuring top income mobility

Mobility at the top is typically described in termSpeople moving in and out of the top x per
cent. Do people change rank? For example, Autah(2013) examine the persistence of individuals
in the top 1 per cent of U.S. taxpayers (whethey gtay in the same group), and find no large
changes in the 1991-2009 period. It is clear howthat the implications for income inequality — our
concern here — depend not only on changes in ran&l®o on the extent of income change. Ina
country where incomes are grouped closely togethemall increase may be sufficient to take a
person into the top x per cent, and this country tharefore exhibit apparently high mobility in res
of ranks. It is therefore necessary to considen bog correlation of ranks over time and the maaigin

distributions of income.

In order to provide a framework, we start from gusition that top income mobility is defined

in terms of the equalization of permanent incorfbere are several reasons for being interested in

6



measuring mobility, but this particular formulatibas direct links with the measurement of income
inequality. In this approach, we are following tead of Shorrocks (1978), who defines mobility as
“the extent to which the income distribution is eliged as the accounting period is extended” (1978,
page 378). Shorrocks’ mobility measure definesriability” as a state where relative incomes
between all individuals are constant. Aaberge é@02) redefine the concept of “no mobility” to be
that of constantankings instead of relative incomes. Their measure captarore closely a definition
of mobility from whether individuals’ paths of inge cross, rather than the degree of correlation
between these paths. (In addition, it allows farability measure based on the Gini coefficient.)
However, as indicated by Aaberge and Mogstad (2a&i8)methods proposed by Shorrocks (1978)
and Aaberge et al. (2002) are not in accord wittodility concept where higher mobility means that
changes in the relative incomes of individuals oenare frequently or are greater in magnitude. In
particular, they show that if cross-sectional ireiju is low then even minor changes in relative
income over time may translate into high income fitgbThus, since theraditionalmobility

measures do not adequately capture the conceptsvdre designed to measure, namely the share of
cross-sectional inequality that is transitory, Agjgeand Mogstad (2013) introducadormal

representation of income mobility as an equaliZgrepmanent income.

When mobility is defined a@sn equalizer of permanent incolhés attractive to develop
methods for measuring mobility by proceeding alemgilar lines to the measurement of income
inequality. Thus, in order to compare distributiovith respect to mobility Aaberge and Mogstad

(2013) introduced the mobility curve, based onabeparison of two Lorenz curves:
(2.1) M) =L (- L, (U,

wherelL; and L, denotes the Lorenz curves for the distributigrof the observed permanent income
Z, defined as the total income overrafleriods, and the distributioR, of the hypothetical reference

permanent incom&, when there is no mobility, so that no one changak.rThe reference

distribution is formed by assigning the lowest im&in every period to the poorest individual in the

first period, the second lowest to the second mipa@d so on. Accordingly, the distributionfis

designed on the condition that the marginal pesipekific distributions are kept fixed. The mobility
measureM(u), may be seen as the difference between the Lanelizate for permanent income and

the average Lorenz ordinate for each period’sitigion.

SinceL; can be attained frorh, by a sequence of Pigou-Dalton equalizing permanent

income transfers that keep the period-specifigitistions unchanged, it follows that, (u) > L, (u)



for allud[0,1], and moreover thag (u) = L, (u) for alluif and only ifZis equal t@,, . Accordingly,

M (u) forms an appropriate basis for analysing incomeihity, when the notion of income mobility

is definedas an equalizer of permanent income. Thus, as m&nated by expression (2.1), low

permanent income inequality (high value 9f(y)) can either be due to low short-term inequality

(high value ofL, (u)) orto high income mobility.

Here our concern is with top income mobility, anel tiverefore focus on the income shares
measured from the top downwards. Following the aggin described above, we define the top income

mobility (TIM) curve as:

r

(2.2) T(u)=iﬂ(1— L (u)) - (1- L(u)) = L(L(u)- L (W)

t=1 t=1

xR

where X, with distribution functionF;, meany, = EX, and Lorenz curvé, denotes the income of an

r r
individual in yeait, and X = z X, is a random variable with distributidh) meany = Z/Jt and

t=1 t=1
Lorenz curveL. Thus,T(u) measures the difference between the observe(h'msbare(l— L(u)) of

the top 100(14) per cent and their hypothetical maximum shartaéncase where their positions in the
short-term income distributions are assumed toXeelfi.e. the richest person in period 1 is assign
the highest income in the remainisid periods, the second richest person in pericdaksigned the

second highest incomes in thé& remaining periods, etc. This is illustratedrigure 3. Note that
Lz Y AL
= M

and that equality is attained if and only if thexeno mobility, which means th&{u)=0 in this case.



Figure 3. lllustration of T (for u=0.90)
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The derivative of the TIM curve provides informatiof the impact of top income mobility on

different parts of the upper tail of the distrilout of permanent income. The derivativeldg given
by

Fiu) -3 Fi)
(2.3) T'(u)= ;1 ,ud[0,q.

Individuals for whichT'(u) is positive (negative) become better (worsepeffause of income
mobility: their incomes are higher (lower) than whigey would have been in the absence of changes

in relative incomes over time.

2.1. Partial rankings

Assume thafl, and T, are two TIM curves, wherd, (u) = T,(u) for allud[0,1] and the

inequality is strict for at least one value wf] <O ,1) . Then we say that, exhibits more top income

mobility thanT, . It follows directly from the relationship betwethe TIM curve and the Lorenz

curve (see (2.2)) that the higher of two non-irgeting TIM curves can be obtained from the lower
9



TIM curve by Pigou-Dalton permanent income trargfavhich means that the Pigou-Dalton
principle of permanent income transfers providesmmative justification for first-degree TIM
dominance. Note that the permanent income verditimeoPigou-Dalton principle of transfers requires

that that the period-specific income distributi@ne kept fixed.

In practice, however, TIM curves might intersentwihich case weaker criteria than first-
degree TIM dominance are required. Since TIM mtbisi concerned with the degree of mobility
among the most affluent people in the society fteps attractive to introduce the criterion of seko
degree downward TIM dominance by integrating thid Turve from above, which is parallel to the

concept of “downwards Lorenz dominance” in Aabg2@09).

Definition 2.1. A TIM curve Tis said tasecond-degree downward dominate a TIM curve 7 if
1 1
jTl(t) dtzj T,(t) dt forall ud[0,}
u u

and the inequality holds strictly for sorag0,}.

Using integration by parts we get the followingeatative expression for the downward integrated

TIM curve,

1 1

1 i _
(1- L(s))ds—j(l— ) ds;j( s )Q; FE()s K )} :

u u

(2.4) J:ET(S) ds=Y %

C —y

The integrated TIM curve can be considered asfardiice between sums of weighted income shares,
where the weights increase linearly with increasantk of the income receiver in the income
distribution. So that, if we are considering the pmoportion u, a weight of zero is given to thase

the cut-off, but a weight of (I} to the very top income. Thus, a social decisiaken who prefers the
second-degree downward dominating of two intersgclilM curves pays more attention to inequality
reduction the higher up in the permanent incomtibligion the Pigou-Dalton transfer takes place.
Whereu= 0, this corresponds to the following expressioteimns of the Gini coefficient of permanent

income ) and the Gini coefficients in different periods )

®The Pigou-Dalton principle of transfessates that an income transfer from a richergoaer individual reduces income

inequality, provided that their ranks in the incodigtribution are unchanged.

10
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which is the reduction in the Gini inequality dwenobility.

2.2. Summary measur es of top income mobility

By allowing the proportiom of people classified as “rich” to vary, the TIMrea can be used

to study the mobility among affluent people in aisty.In cases where downward integrated TIM

curves defined by (2.4) intersect, it will be usééuapply summary measures of top income mobility

to achieve a complete ranking. Moreover, summargsuees offer quantification of the extent of top

income mobility of a permanent income distributiBy.introducing an appropriate preference relation

on the set of TIM curves, an axiomatically justifi@mily of mobility measures can be obtaindah
this end we introducthe ordering> defined on the familyf of TIM curves. Since the TIM curvEis
uniquely determined by two Lorenz curves, we capase similar conditions on the orderiggas
Aaberge (2001) used for an ordering defined orfahely of Lorenz curves. That is, the orderiggis
assumed to be transitive, continuous, completeé@nahkT,~ T, if T,(u) > T,(u) for all uD[O,ZI].
More importantly, to give the order relation an empirical content we introduce the following

independence condition

Axiom (Independencel.et T, T, and ; be members af and leta 0[0,1] - ThenT - T,

impliesaT, +(1-a)T,=aT,+ (1-a)T,.

It can be proved that the orderinrgwhich satisfies these axioms can be representédebfpliowing

family of top income mobility measures
(2.5) 6, T) =] a9 dT $:%J GXY, FOs PO d

whereq with g(a) = 0 is a positive non-decreasing weighting functiofirge on the unit interval

and 100(1a) is the proportion of people with higher incomaniF *(a) . This means tha#_ (a;T) is

4 These four axioms are analogous to the four axiamaerlying the expected utility theory for choigeder uncertainty. For

a proof of the characterization result we refefFighburn (1982).

11



equal to a weighted average of the differences émtvthe observed permanent income (over

periods) and its no mobility counterpart for thehest 100(%a) proportion of the population.

First-degree mobility dominance requires th# non-decreasing. The preference functji@ssigns
weights to the permanent incomes of the individiraksccordance with their rank in the distribution
of permanent income. As is demonstrated by The@édnbelow the criterion of second-degree

downward TIM curve dominance justifies the condit@f convex weighting functions.

Theorem 2.1. Let T, andT, be members of. Then the following statements are equivalent,
0] T, second-degree downward dominatgs

(ii) 6,(a;T,)>6,(a;T,) for all positive non-decreasing convexhereq'(a) = (8 =0.
Proofin the Appendix.

In order to arrive at a specific measure, it isessary to choose the weighting functiqfs),
and to specify the range over which we are conisigenobility (i.e. the value of). Here we
consider the following family of non-decreasing gtging functionsy, whereq; (a) = q.(a =0,
s—a)

(2.6) qk()—( )(1 aj ,as s<1, k=1,2,...

Note thatgy is convex fok>1, which means that the top income mobility measlefined byk=1
does not satisfy second-degree downward dominameerting (2.6) into (2.5) yields the following

family of top income mobility measures

(2.7) B(aT) = [(s- (Y Fi(3- FY(Y) ds k12,

Referring back to (2.4), we can see that 2 is the case of integration under the TIM cukénen
k=1

® Note that this family of top income mobility meassiis associated with a family of rank-dependesasures of

“affluence” (fora=0.5) introduced by Aaberge and Atkinson (2013).

12



SE(x|% 2 Fi(@)- § X e F())

(2.8) 6(aT)=+=
U
Whenk=2
(2.9) 92(a;T)=6~?1(a;T)+%(Z: G(aP-G(a F)],

whereG™(a F) andG"(a; F) denote the absolute Gini coefficients of the ctiadal distributions of

X given X = F™*(a) andX, given X, 2 F™(a) , which means that the second terngpfis a measure
of the difference in spread between the upper tditke cross-sectional and permanent income
distributions. An interesting question is whetlgefor k>2 has a similar relation to summary
measures of inequality & to the upper tail Gini coefficient. By noting ththe upper tail version of

the (absolute) Lorenz family of inequality measusberge, 2000) can be expressed as follows

kK f(s-9* Frpa-A@ e,

where u"(a) = E( X| X= FY( a)) we get the following alternative expression &rby inserting (2.10)
into (2.7),
> ~ k-1 ¢
(2.11) Hk(a;T)=6’1(a:U+7[Z Oi(a F)- O(a Bj, k> 2.
t=1

Note thatD,(a; F)=G(a F) and thatD,(a; F) increases its sensitivity to changes among the mos
affluent people with increasirlg This means thatD;(a; F) is more sensitive to changes in the

dispersion of incomes among the most affluent pet@EnG”(a F) . The most affluence-sensitive
6, -measure is obtained Bapproacheso . In this case the top income mobility measureeisneéd by

(2.12) 0, (a;T)=1L ,

where F (1) is the highest income in periv@nd F (1) is the highest long-term (permanent)
income.

13



3. Top income mobility in Norway 1967-2011

There have been several studies of intra-genegdtiop income mobility. Reference was
made earlier to the results of Auten et al (20b8)He United States. Saez and Veall (2007) study
mobility in Canada by comparing top 0.1% incomershdor accounting periods of one, three, and
five years, and argue that mobility has been rougbhstant since 1982, although they do not
compare this to any reference distribution. Thereshbeen studies of inter-generational mobility,
notably that of Bjorklund, Roine and Waldenstror@12) for fathers and sons in Sweden. Here we
present evidence on intra-generational mobilityNorway since 1967. This serves both to illustrate
the application of the methods developed in theiptes section and to throw light on a country and a
period that is of considerable interest. Norwag ielatively egalitarian country but one that saw
large rise in top income shares — as shown in Eigur

The data used are the same as those for calcutaprigcome shares since 1967, with two
exceptions. We limit our analysis to individualglwpermanent residence in Norway, and we use as
control total the total income from the tax regigt@ther than a fixed share of the disposable irecom
post of the National Accounts. As is common inlttezature (see Atkinson and Piketty, 2007, 2010),
we will focus on the shares of the 10%, 5%, 1%%®0dnd 0.1% richest. Initially the number of
periods used to calculate permanent income, gtiats3. A higher number of periods would by
definition give higher mobility. On the other harbis would extend our "moving average" giving
both shorter time series overall and less insigtat $hort-term variations in mobility. However, we
return to the implications of alternative choicés m Section 3.4 below. To simplify the discussion,
the three-year periods will be denoted by the ezat.y In calculating permanent income, incomes are

adjusted using the Consumer Price Index.

3.1. Thelevel of top income mobility

Figure 4 shows the overall evolution of three-ye@rincome shares since 1967. The highest
line is the average of the top income shares dwelasst three years. The lowest line is the income
shares of those with the highest average incomeistbe same years. The figures are displayed for
u=0.9, 0.95, 0.99, 0.995 and 0.999, and top incarokility, T(u), is given by the difference between
the two graphs in Figure 4. The first overwhelmimgression is that the difference is small: there i
little mobility. For the period 1998-2000, for ewple, the top 1 per cent share of permanent income
was 9.17 per cent, whereas the average top 1 pesleare in the previous three years was 9.71 per

cent. Forthe top 0.1 per cent, the correspontijuges were 3.34 per cent and 3.79 per cent.

14



Figure 4. Cross-sectional and per manent top income shares (three-year averages). 1967-2011
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The extent of top income mobility, defined as tifeedence (in percentage points) between these two
income shares, is shown in Figure 5. With the ptioa of the 2005 spike, discussed separately in
Section 5, the differences are all less than 1gmtage point. For the first part of the 2000sy thes
indeed clustered between 0.4 and 0.9 percentagésgdor the top income groups shown. For nearly
all periods,T(u) is decreasing in u. For example, in the firsiqer1i967-19697(0.9)=0.79

percentage points whilg0.95)=0.55 percentage points. Ass an absolute measure, this is not
unexpected. The differences between the hypoth@&igaar distribution (the connection of the
marginal income distributions by rank) and the asged observed distribution are larger when more
people move in and out of the group in questiorr tve years. If we consider an income distribution
profile for a given year and look at the richer gifnére are typically two characteristics of such a
distribution. First, the average absolute distarat@veen individuals’ incomes increases. Second, the
average absolute income volatility increases. éndta, we see that the first effect is strongan the
second. Hence, the number of crossing income plattrease as we move the threshold u towards the

top end of the income distribution. We are meagumuobility here in absolute terms — since this

15



provides a better guide to the degree of mobilityss different time periods and different courstrie

when the income shares are quite different.

Figure5. Top income mobility, selected quantiles, 1967-2011
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3.2. Thetrend over timein top income mobility

From Figure 5, we can see, for all five levels phunearly trendless development in mobility
from 1969 to 1992, followed by a period of rapidwth. In the period with falling top income shares,
mobility was stable. From 1991, there is a steadyease in top income shares as well as in mobility
The change in mobility is gradual, going over sal/gears, and is interrupted by decreases in 1995
and 2003. We see the highest effects at theTi@995), for example, increases from a pre-1996llev
of 0.2 percentage points to more than one percemgamt for the 2005-2007 period — an increase by
more than a factor of fivd,(0.9), on the other hand, only increases by abo%i.2In the mid-2000s,
there is the spike discussed in Section 5. Aft&720nobility recedes to previous levels. Our datdse
in 2011, when mobility was back at the levels d®8 éfor T(0.999)) to 2000 (foif(0.9)).
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The level of top income mobility given in Figur@ssfor selected points on the top income
mobility curve. We can draw this curve for all vesuof u, as shown in Figure 6 for five selected
years. The intersection of the lines to the rigithe figure corresponds to the crossing of thestim
trends in Figure 5. We also see the impact of amsed labour force participation (mainly among
women) since the 1960s; while 30% of the populaliad no income over a three-year period,and
hence no mobility, in 1967-1969, this portion hadusik to less than 5 % by the 1980s.

Figure 6. Top income mobility curve T of the entire distribution for selected three-year windows
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As stated in Section 2, while the level of the itogome mobility curve reflects the degree of
top income mobility, the slope represents the iidial loss (or gain) from income mobility. For
1969-1989, the curve is relatively steep downwodisg for the richest percentiles (high
implying an individual at a high percentile in theee-year permanent income distribution would
experience a high income growth if moving to theeaercentile in a hypothetical stationary cross-
section distribution for the same three years. H@areexcept for the very richest, the curves fd@d9.9

and 2009 are much flatter. We examine the timedtiert’(u) in more detail in Figure 7.
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Figure 7. Derivatives of top income mobility curves based on three-year windows. 1969-2011
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Figure 7 shows the stable time trend in losses frmmme mobility among the rich over time
for five points near the top of the income disttibn. As shown in Figure 6, both the level and slop
of the top income mobility curve did not change mucthe first part of the period, from 1969 to the
early 1990s. For example, in 1969, the slop& afu=0.90 was minus 3.7 per cent — the “loss” for the
individual at the 90th percentile divided by theaméncome of the entire population. For the 99.5th
percentile this loss was 14.8 per cent of the dver@an income. The higher share for the very sthe
reflects both the higher average incomes and thwacatively larger movements in and out of this
very small group. From 1993 onward, the TIM cureedimes much less steep, as shown by higher

values ofT’(u) , in particular for the top 1 and 0.5 per cent. asting these features with the

increasing T(u) curves shown in Figure 5, we dgetaader picture of how mobility changed. While
T(u) summarizes changes in the difference of inconageshabove UI'(u) is equal to the difference
between hypothetical and actual mean income fandimidual at theu-quantile. Figure 7 shows that
increasing mobility in the 1990s mainly took platdehe very top (u=0.999), while the changes in the

last decade affected the top 1 per cent. At u=Q.8%@9slope of th& curve is very steep'(u) is
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nearly always twice as high as i6r0.95. For this reason, the development over tgrshown
separately in the lower panel of Figure 7. There stight decrease in the slope from 1969 to 1993.
After this, the fall is similar to that observedtire upper panel. However, the subsequent decrease,
first to the through of 2001 and then to that i020gives extremely low values. For 2005-2007
(t=2007 in the figure) the loss from mobility fdret individual at the 999th per mille was twice the
average income in the population. This reflectdainge replacement of the very richest after the ta
reform, as mentioned above. While “twice the averagome” seems like a very high income, we
should remember that the average income of the inke richest is much higher than that — in 2005,
this group had on average more than fifty timesinbeme of the average individual. These results
show that most of the changes in mobility in th@@9took place at the very top (1 % and above), and
that this also drives a substantial part of theagka in top income mobility at the top 5% and top
10%.

3.3. Dominanceresults

This section examines whether it is possible tageagha complete ranking of top income
mobility when we compare the various three-yeaigger First, we can examine first- and second-
order dominance, as defined in Section 2.2. Byfitekedegree dominance criteria of Definition 2.1,
we find unambiguously increasing mobility in thelgd 980s® 1980 is dominated by the next nine
top income mobility curves; 1981 by six out of sevand 1982 by five out of six. The next
unambiguous change is the decreasing mobility@g&trly 2000s, where 2002 dominates 2003 and
2004. Then, the increasing in the mid-2000s is shbw2005 and 2006 both dominating 2007.

When we introduce the weaker second-degree downs@rdnance criterion, we also find
increasing mobility from 1970 to 1971, and sevepabodes of decreasing mobility in the early 1970s
and late 1980s. The increase of the late 1990arisrebust, with for example 1997 dominating all
subsequent years. The decrease from 2008 to 2@Moisinambiguous. However, there are still some
periods where there is not second-degree dominanch,as when comparing the very early with very

late periods. We therefore turn to the summary omes9, (a;T) , defined in Section 2.3. For this

purpose, we have to decide on the field over whiohility is being measured: i.e. the valueaof

® Because there is a lot of volatility in T at thewtop, Definitions 2.1 and 2.2 are applied onlytie interval [0,0.99]. The
integrands in 2.2 are however summed all the watpup This implies that in some cases, first-degteminance can be
stricter than second-degree dominance. This issihdlee case in a small set of year comparisongjdeg not affect the

results to any substantial degree. Detailed talonisiof all year comparisons are available on regue
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Figure 8. Summary measur es of top income maobility, based on three-year windows
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Figure 8 shows the development over time of thmreary measure for three values of k and four
values of a. When we are concerned with the topes@ent (6,(0.5:T ), k=1,2,3) upper left panel)
mobility in 2011 is always lower than in 1969, tigbuthe extent of the decrease varies with the veigh
k given to the upper incomes. When mobility is meadiby the difference in mean incomes above the

median @,(0.5;T )) we find a relatively smooth decrease in mobititeer time, whereag, (0.5;T)
and 4,(0.5;T )shows more variation. In particular, the increasenfthe late 1990s and the effect of
the tax reform are more pronounced #r For a=0.80, shown in the upper right panel, tfzgls

look more similar to the mobility indices reported-igure 5, in particular if we put more weight at

the very top 6,(0.8;T)). By further increasing, we find that the variation before 1995 decreases

importance and the 2000s becomes even more proaduAs shown by Figure 6, significant changes

in the pattern of mobility took place further dowthe income distribution in the late 60s andearl

70s, which was mainly due to the increasing ferpalticipation in the labour market. This pattern is
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also captured by the summary measuresi#@.50 and partly=0.80, but the effects are much lower

at the upper end of the income distribution.

3.4. The senditivity to time horizon

So far, we have looked at top income mobilityraw@-year horizon. However, it is also of
interest how large the top income mobility is ok@rger horizons. The disadvantage of a longer

horizon is that short-term fluctuations become ldsible as we average over longer periods of time.

Figure 9. Top income mobility based on 2- to 15-year averages centered at 1985 (for odd numbers) and
1985-1986 (for even numbers)
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The left panel of Figure 9 shows values for T(uewhve use different window lengths, from 2 to 15

years - with a length of 1, mobility would by defion be zero. The windows are centred on 1985 (or

1985.5 in case of even-numbered horizon lengthsghdnically, when we increase the horizon,

mobility goes up. We compare the cross-sectionpmnthanent income top income shares over more
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years, including more years of crossing incomegat¥e also include a longer time period, so the
comparison is not straightforward - for the 15-y@ardow, the endpoint is in 1992, a slightly more
volatile period. The increase in mobility is mo#ible for the top 10%, where we se an increasa fro
0.5 percentage points to 2.1 percentage pointsthiediop 0.1%, the increase is from 0.07 percentage
points to 0.25 percentage points, which meansttipaincome earners roughly speaking maintain their

positions in the cross-sectional income distrimgiover time.

The right panel of Figure 9 shows how the lossiobime mobility T'(u) changes with window length.
Here it is also the case that the effects becornagtr with longer windows - the loss grows as
moves from 2 to 15. Here the effects are strongfetbte top, with T'(0.999) - the loss for the top%0

- varying from 32 to 106 per cent of the overallaméncome. The latter case means that the top 0.1
per cent income share over 15 years would havedsed from 0.76 per cent to 1.01 per cent if there

were no mobility.

Plots of the entire time series with longer windewgth (available on request) shows no difference
from the trend with three-year windows shown inuf&@5 above. However, by averaging over more

years, the short-term variations in mobility, sashthe peak in 2005-2007, do not stand out as much.

4. Top income mobility over thelife-cycle

Can the change in mobility after 1990 be caused dgmographic bulge? Norway had a low
birth rate from 1930-1945 followed by a high birttie after 1945, as had many other Western
countries. Perhaps the reaching of “mature agdghbyate-1940s cohorts was responsible for the
increase in top income shares and mobility? Toysthid question, we split the sample into different
cohorts, and study them separately. Figure 10 oenig0.95) levels based on rolling three-year

windows within separate cohorts; for ease of prigiem, only every tenth cohort is shown.
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Figure 10: Top income mobility of the 5 per cent richest in selected cohorts
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From the figure, it is evident that the increaderaf990 takes place among all cohorts, as
does the decrease after 2005. In addition, we wbghbat the level of T(0.95) within cohorts is not
very different from T(0.95) for the entire poputati We do, however, see a clearly pronounced life-
cycle effect. The curves start when individuals20€covering incomes from 18, 19 and 20 years of
age) and in these early years mobility is very highhe first years, the low-educated have much
higher income than those still in school; as thghbi-educated enter the labour force there is af lot
re-shuffling of the income distribution. Interegiiy, we do not see this for the people at the vepy
(for example the top 0.1%; see appendix figurejgesting that at the very top, incomes are to a
larger extent inherited rather than earned. Tkedjfcle profiles also show a small “hump” arounel th
ages 60-70. Individuals retire (with associateaine loss) at this age, but at different times, itegd
to changes in the ranking of individuals by incofeage 70 (the curves end at 70-72), this effast h
passed as pension incomes are relatively stabkd®&ethese start and end effects, the main drivers

described in the previous section appears to ddmina
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5. Mobility and the 2005 tax reform

A striking feature of the behaviour of top sham&igure 1 is the spike in 2005. This spike is
first and foremost due to the implementation adareform in 2006, where taxes on dividends
increased from O to 28 per cent. Thus, the rigeprshares in 2005, and the subsequent fall in top
income shares from 2005 to 2006, is largely due¢bange in the income reporting behaviour. This
filters into the mobility numbers, which have agampeak in 2005-2007.

By examining transition matrices in more detail, fimgl that there was a replacement of the
top income groups between the tax years 2005 ad@, 20 particular at the very top. For any given
year, 40 to 60 per cent of the population of theeger mille is likely to be found in the top perlmin
the following year. However, for 2005-2006, thiswher is as low as 19 per cent. As Figure 5 shows
top mobility, calculated with rolling three-yearndows affects both the 2006 and 2007 calculations.
A large part of the previous top income earnersnpaiently adjusted their income through legal
means such as for owner-managers of closely helfd fio increase dividends in 2005 (the tax on
dividends was to be increased in 2006 from 0 tp&8cent), and the low permanence of the top

income population suggests that this adjustmersigted after 2006.
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Figure 11: Proportion of individuals by largest income component for thetop 0.1 per cent and the entire
population, 1993-2011
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From 1993 onwards, we can make use of more detddtdon income composition from the
tax records. Income is decomposed into wages dadesg net self-employment income, net capital
income and net transfers. We then classify indizisliaccording to which type of income constituted
the largest share of total income in any given yaad then show the population by largest income
component in the lower panel of Figure 11. It iglent that there is not much change over time:
around 60 per cent of the population get their nnraome from wages and salaries, around 35 %
from transfers (the majority of these are retineg®iving public pensions), while less than sixcpat
have self-employment income as the most importunce and less than three per cent have capital

income.

We then turn to the income composition of the ritlel per cent. Until 2005, between 60
and 80 per cent of this group has their main incénoma capital, while an additional twenty per cent

have their main income from self-employment. Thiera one-year change with the tax reform in
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2001, where the "usual" top income holders choasé¢arealize capital income as a tax adjustment.

However, 2002 looks similar to 2000.

The reform of 2005, however, changes the compaositfdop income earners permanently.
Many capital-income earners disappear from thedttgper cent - in 2005, 81 per cent of the top 0.1
per cent derived their largest income componemi ftapital, down to 50 per cent in 2006 and a
maximum for the post-reform period of 55 per cen2008. Self-employment income is largely

unaffected, while wages and salaries increase.

In the years before 2005, around 40% of the tofodriiany given year was also there the
year before. In 2006, however, this number is demwh9%, and the previous top income holders do
not return in the subsequent years. Around nineget of the top 0.1% in 2005 report incomes in the
bottom decile in 2006; among the rest, most aradduom the eighth decile upwards. The "new"
recruits into the very top from 2006 onward maiotyne from the top 10 %, showing that the high
mobility in this year is caused by an exit of aypmf capital income earners rather than a radical

upward mobility of some particular group.

6. Conclusions

This paper has sought to make two contributiorteeécstudy of top income mobility. The first is to
provide a theoretical framework, introducing thegtincome mobility curve” and a family of
associated summary measures for comparing incostebditions with regard to the extent of income
mobility, when mobility is defined to accommodate hotion of income mobility as an equalizer of
permanent income. The second is to provide empemdence about the extent of mobility, and
changes over time, in Norway from 1967 to 2010.h&ee identified two major changes in top
income mobility. First, there was a steady increagep income mobility from the early 1990s and
onwards. For the top 0.1 per cent, mobility incesbBom 0.11 percentage points in 1991 to 0.58
percentage points in 2002. This can be explainetthédygeneral increase in top incomes in this period
mainly due to the liberalization of the capital k&tt Second, there was a large spike in top income
mobility in 2005, in anticipation of the 2006 taeform. For the top 1 per cent top income earners
mobility increased from 0.6 percentage points iQ2M 1.1 percentage points in 2007, and returned
to the 2004-level in 2011. Still, we found a peremainchange in the identity of the top income earner
after the reform. In the years leading up to thengje in tax reporting incentives, capital incoms wa
the largest income component for 80 per cent ofdped.1 per cent. After the reform, approximately

50 per cent of the top 0.1 per cent had capitarme as their most important component.
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Within-cohort top income mobility at the top 5 memt shows to be very high at young age, when
individuals enter the labor market, but decreass=spéy until around age 25 and then slowly unté ag
45. This within-cohort pattern is remarkably stater time, though the aggregate trends in top
income mobility emerge for each of the cohorts. thervery highest income shares, there is no clear
within-cohort pattern. This likely reflects differeacross-generation transmission methods; educatio
and self-made successes among the moderately fslich as the top 5 per cent and inheritance

among the top 0.1 per cent.

The estimated summary measures of top income rhoblibw that the development of overall top
income mobility varies with the chosen weight assidjto the most affluent people. While short-term
fluctuations are similar across all three choideseights, there is a decreasing trendifef. (low
weight on the right tail) and an increasing treodkE=3 (high weight on the right tail). This shows that

increases in top income mobility have been largeoreg those with very high incomes.

Even though there were large changes in top inaootglity over the last four decades, the

magnitude of the effect of the changes in mobditythe income shares was moderate. When income
is averaged over three years, the difference betywesmanent and cross-section income of the top 10
per cent only reached one percentage point ongegitire 42-year period. Increasing the number of
years over which incomes are averaged does, astedpéncrease the level of mobility. Changes over

time, however, are robust also to the choice obawting period.

27



7. References

Aaberge, R. (2000): “Characterizations of Lorenzves and income distributions3ocial Choice and
Welfarel7, 639-653.

Aaberge, R. and A. B. Atkinson (2010): “Top Inconre®Norway”. In: Atkinson and Piketty (eds):
Top Incomes — A Global Perspectig@xford University Press, Oxford.

Aaberge, R. and A. B. Atkinson (2013): “The MedasWatershed”, Discussion Paper No. 749,

Statistics Norway.

Aaberge, R. and M. Mogstad (2013): “Income Mobikityan Equalizer of Permanent Income”.

Mimeo.

Aaberge, R., A. Bjorklund, M. Jantti, M. Palme,JPPedersen, N. Smith, T. Wennemo (2002):
“Income Inequality and Income Mobility in the Scamavian Countries Compared to the United

States” Review of Income and Weald8 (4)

Atkinson, A. B. and T. Piketty (Eds.) (2007op Incomes over the 20th Century: A Contrast betwe
European and English-Speaking Countri@xford University Press, Oxford.

Atkinson, A. B. and T. Piketty (Eds.) (201Q)op Incomes A Global Perspectiv@xford University
Press, Oxford, 448-482.

Auten, G., Gee, G., Turner, N. (2013). "Income Llneddy, Mobility and Turnover at the Top in the
U.S., 1987 — 2010'AER Papers and Proceedings

Bjorklund, A., J. Roine and D. Waldenstrom (20XH)tergenerational Top Income Mobility in
Sweden: Capitalist Dynasties in the Land of equad@tunity?”Journal of Public Economicg6 (5-
6), pp. 474-484.

Kopczuk, W., E. Saez and J. Song (2010): “Earninggquality and Mobility in the United States:
Evidence from Social Security Data since 193Jtarterly Journal of Economi¢425, 91-128

Saez, E and M R Veall (2007): “The Evolutions ofhlincomes in Canada, 1920-2000". In:
Atkinson and Piketty (edsJ:op Incomes over the 20th Centu@xford University Press, Oxford.

28



Appendices

A1l. Proof

LEMMA 1. Let M be the family of bounded, continuous and megative functions of®,1] which are

positive on(0,1) and let g be an arbitrary bounded and continuaunfion on0,1]. Then

[ath(tdt>0 forall O M
implies
g(t) =0 for all t0[0,]]

and the inequality holds strictly for at least an&0,1) .

The proof of Lemma 1 is known from mathematicathieoks.

Proof of Theorem 2.1.
Using integration by parts and the fact thgt) = g(u) =0 we have that

0<8,(uT) -6, (uT)=[a 9 d T - TH=] '€)¢ T)s M)s & "(A[¢ (T-s{T) s ¢

Thus, if () holds therg, (u;T,) >6,(u;T,) for all positive non-decreasing convgx
To prove the converse statement we restrict atterith all positive nhon-decreasing conwgxvhere

q'(u)=g(u=0. Hence,

1 1

0<6,(uT)-6,(uT,) =j q(vj( T (s> T (s)) dsc

u \

and the desired result it obtained by applying Lenim
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A2. Figure appendix

Figure 12. Income mobility curve, entire distribution, three-year windows, 2004-2008
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Figure 13. Mobility, decomposed (MG refersto partial mobility, bounded at top and bottom)
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Figure 14: Cohorts, top 0.1 % (u=0.999)
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Figure 15. Top income shareswithin cohort, top 5%
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Figure 16. Top income share within cohort, top 0.1 %
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A3. Tables
Table Al. Top income mobility, three-year moving aver ages
T(u) - Top income mobility curve T'(u) - Derivative of top income mobility curve
0.9 0.95 0.99 0.995 0.999 0.9 0.95 0.99 0.995 0.999
1969 0,790 % 0,552 % 0,234 % 0,170 % 0,085 % -3,73% 617%  -11,60%  -14,79%  -36,05%
1970 0,800 % 0,562 % 0,243 % 0,177 % 0,090 % -3,83% -623%  -11,30%  -1589%  -37,01%
1971 0,817 % 0,579 % 0,255 % 0,186 % 0,097 % -3,82% 6,16%  -12,16%  -16,73%  -37,08%
1972 0,790 % 0,559 % 0,239 % 0,173 % 0,090 % -3,80 % 592%  -1154%  -1646%  -31,97 %
1973 0,775 % 0,548 % 0,235% 0,169 % 0,088 % -3,74% -5,88%  -1094%  -16,12%  -29,87%
1974 0,782 % 0,551 % 0,236 % 0,168 % 0,083 % -3,78% -5,82%  -1137%  -1829%  -3097 %
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1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

0,799 %
0,771 %
0,752 %
0,730 %
0,705 %
0,683 %
0,716 %
0,729 %
0,751 %
0,768 %
0,786 %
0,819 %
0,813 %
0,809 %
0,796 %
0,752 %
0,703 %
0,739 %
0,775 %
0,756 %
0,680 %
0,645 %
0,651 %
0,691 %
0,719 %
0,731 %
0,795 %
0,843 %
0,813 %
0,796 %
0,812 %
0,897 %
1,000 %
0,951 %
0,927 %
0,815 %
0,721 %

0,563 %
0,544 %
0,537 %
0,530 %
0,516 %
0,500 %
0,522 %
0,526 %
0,539 %
0,552 %
0,571 %
0,600 %
0,602 %
0,603 %
0,592 %
0,558 %
0,518 %
0,550 %
0,598 %
0,584 %
0,524 %
0,512 %
0,531 %
0,575 %
0,610 %
0,639 %
0,709 %
0,761 %
0,726 %
0,713 %
0,778 %
0,907 %
1,033 %
0,877 %
0,850 %
0,730 %
0,656 %

0,242 %
0,233 %
0,236 %
0,234 %
0,231%
0,227 %
0,232 %
0,230 %
0,237 %
0,249 %
0,270 %
0,292 %
0,304 %
0,310 %
0,299 %
0,282 %
0,264 %
0,298 %
0,384 %
0,391 %
0,348 %
0,357 %
0,391 %
0,448 %
0,494 %
0,534 %
0,603 %
0,664 %
0,630 %
0,623 %
0,782 %
0,964 %
1,092 %
0,734 %
0,701 %
0,592 %
0,539 %

0,174 %
0,167 %
0,170 %
0,170 %
0,169 %
0,167 %
0,168 %
0,163 %
0,170 %
0,181 %
0,199 %
0,220 %
0,232 %
0,238 %
0,228 %
0,215 %
0,202 %
0,237 %
0,335 %
0,352 %
0,315 %
0,324 %
0,358 %
0,418 %
0,468 %
0,508 %
0,573 %
0,644 %
0,613 %
0,608 %
0,774 %
0,940 %
1,050 %
0,667 %
0,634 %
0,533 %
0,481 %
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0,088 %
0,083 %
0,084 %
0,084 %
0,089 %
0,090 %
0,084 %
0,077 %
0,080 %
0,084 %
0,097 %
0,115 %
0,126 %
0,129 %
0,126 %
0,119 %
0,108 %
0,139 %
0,243 %
0,282 %
0,266 %
0,281 %
0,314 %
0,364 %
0,400 %
0,445 %
0,485 %
0,580 %
0,555 %
0,555 %
0,668 %
0,759 %
0,819 %
0,491 %
0,449 %
0,375 %
0,320 %

-3,76 %
-3,62 %
-3,46 %
-3,04 %
2,97 %
-2,86 %
-3,03 %
-3,36 %
-3,46 %
-3,52 %
-3,58 %
-3,71%
-3,55 %
-3,46 %
-3,44 %
-3,33%
3,14 %
-3,08 %
-2,95 %
-2,89 %
-2,55 %
2,23 %
-2,00 %
-2,05 %
-1,86 %
-1,58 %
-1,50 %
-1,35 %
-1,49 %
-1,38 %
0,77 %
-0,04 %

0,30 %
-1,13%
1,24 %
-1,41 %
1,13 %

-5,99 %
-5,84 %
-5,59 %
-5,47 %
-4,97 %
-4,87 %
-5,18 %
-5,31%
-5,35 %
-5,41 %
-5,42 %
-5,54 %
-5,36 %
-5,21%
-5,13 %
-4,86 %
-4,56 %
-4,81 %
-4,37 %
-4,06 %
-3,68 %
-3,14 %
2,79 %
2,72%
2,47 %
-2,20 %
-2,01%
-1,88 %
2,11%
-1,89 %
-0,38 %

0,72%

1,18%
-1,96 %
-2,03 %
2,11%
-1,59 %

-11,50 %
-11,62 %
-11,29%
-11,15%
-10,90 %
-10,56 %
-11,53%
-11,78 %
-11,55%
-12,13%
12,12%
-12,48 %
-12,09 %
-12,08 %
-12,29%
-11,41%
-10,13%
-10,32%
-8,20 %
-6,78 %
-5,36 %
-5,39%
-5,22%
-4,90 %
-4,44%
-4,40 %
-4,59 %
-3,23%
-3,58 %
2,73%
-0,06 %
0,07%
-1,95%
-8,98 %
-9,33%
-8,14%
7,57 %

-16,92 %
-16,02 %
-15,03 %
-15,47 %
-14,61 %
-14,44 %
-15,68 %
-15,53 %
-16,20 %
-16,13 %
-17,03 %
-17,76 %
-17,59 %
-18,35 %
-16,98 %
-16,29 %
-15,87 %
-15,78 %
-12,65 %
-10,37 %

7,84 %

7,74 %

-7,89 %

-7,09 %

-7,20 %

-7,53 %

-8,79 %

-5,02 %

-4,30 %

-2,51%

-3,55 %
-11,62 %
-19,09 %
-20,92 %
-21,49 %
-18,98 %
-17,01 %

-32,49 %
-34,21%
-36,05 %
-37,56 %
-34,87 %
-34,02 %
-36,34 %
-32,30%
-35,86 %
-39,47 %
-43,48 %
-45,12 %
-45,69 %
-51,63 %
-49,40 %
-44,59 %
-41,67 %
-44,35 %
57,76 %
-34,70%
-25,92 %
-23,18%
-22,34%
-36,21%
52,34 %
-53,44 %
-80,10 %
-73,66 %
-64,97 %
-46,00 %
-116,61 %
-163,41%
-200,72 %
-123,68 %
-124,97 %
-103,48 %
-96,83 %



Table A2. Top income shar es, three-year moving aver ages

Top 10 % (u=0.9) Top 5 % (u=0.95) Top 1 % (u=0.99) Top 0.5 % (u=0.995) Top 0.1 % (u=0.999)

Cross-sect. Permanent | Cross-sect. Permanent | Cross-sect. Permanent | Cross-sect. Permanent | Cross-sect. Permanent
1969 33,69 % 32,90 % 20,49 % 19,94 % 6,36 % 6,12 % 3,84 % 3,67 % 1,24 % 1,16 %
1970 33,55% 32,75% 20,47 % 19,91 % 6,43 % 6,19 % 3,92 % 3,74 % 1,29 % 1,20 %
1971 33,23 % 32,41 % 20,31 % 19,74 % 6,43 % 6,18 % 3,94 % 3,75% 1,31% 1,21 %
1972 32,83 % 32,04 % 20,06 % 19,50 % 6,36 % 6,12 % 3,90 % 3,73 % 1,30 % 1,21 %
1973 32,43 % 31,66 % 19,79 % 19,24 % 6,25 % 6,02 % 3,83 % 3,66 % 1,27 % 1,18 %
1974 32,07 % 31,29% 19,53 % 18,98 % 6,15 % 5,91 % 3,77 % 3,60 % 1,25% 1,17 %
1975 31,72 % 30,92 % 19,24 % 18,68 % 6,02 % 5,78 % 3,67 % 3,50 % 1,21% 1,13 %
1976 31,08 % 30,30 % 18,71 % 18,17 % 5,76 % 5,53 % 3,49 % 3,32% 1,14 % 1,05 %
1977 30,33 % 29,58 % 18,16 % 17,62 % 5,50 % 5,27 % 3,31% 3,14 % 1,05 % 0,97 %
1978 29,56 % 28,83 % 17,65 % 17,12 % 531% 5,07 % 3,18 % 3,01 % 1,00 % 0,91 %
1979 28,95 % 28,24 % 17,29 % 16,77 % 5,23 % 4,99 % 3,15% 2,98 % 1,01 % 0,92 %
1980 28,22 % 27,53 % 16,83 % 16,33 % 5,09 % 4,87 % 3,08 % 2,91 % 1,01 % 0,92 %
1981 27,62 % 26,91 % 16,45 % 15,92 % 4,96 % 4,73 % 3,00 % 2,83 % 1,00 % 0,91 %
1982 27,17 % 26,44 % 16,13 % 15,60 % 4,84 % 4,61% 2,92 % 2,76 % 0,99 % 0,91 %
1983 27,15 % 26,40 % 16,13 % 15,59 % 4,85 % 4,61% 2,94 % 2,77 % 1,01% 0,93 %
1984 27,20 % 26,43 % 16,18 % 15,63 % 4,89 % 4,65 % 2,98 % 2,80 % 1,04 % 0,96 %
1985 27,23 % 26,44 % 16,25 % 15,68 % 4,95 % 4,68 % 3,02 % 2,83 % 1,06 % 0,96 %
1986 27,15 % 26,34 % 16,26 % 15,66 % 5,00 % 4,71 % 3,07 % 2,85% 1,09 % 0,97 %
1987 27,01 % 26,20 % 16,23 % 15,63 % 5,04 % 4,74 % 3,12 % 2,88 % 1,12 % 0,99 %
1988 26,73 % 25,92 % 16,10 % 15,49 % 5,02 % 4,71 % 3,11 % 2,87 % 1,11 % 0,98 %
1989 26,29 % 25,49 % 15,84 % 15,25 % 4,94 % 4,64 % 3,05 % 2,82 % 1,08 % 0,95 %
1990 25,96 % 25,20 % 15,67 % 15,11 % 4,90 % 4,62 % 3,02 % 2,81 % 1,05 % 0,93 %
1991 25,94 % 25,24 % 15,72 % 15,20 % 4,96 % 4,69 % 3,06 % 2,86 % 1,06 % 0,95 %
1992 27,00 % 26,26 % 16,67 % 16,13 % 5,56 % 5,26 % 3,54 % 3,30 % 1,33% 1,19%
1993 28,59 % 27,82 % 18,21 % 17,61 % 6,71 % 6,33 % 4,52 % 4,19 % 1,95 % 1,71 %
1994 30,09 % 29,34 % 19,68 % 19,10 % 7,84 % 7,45 % 5,49 % 5,14 % 2,56 % 2,28%
1995 30,56 % 29,88 % 20,24 % 19,72 % 8,37 % 8,02 % 5,97 % 5,65 % 2,90 % 2,63 %
1996 30,63 % 29,98 % 20,38 % 19,87 % 8,53 % 8,17 % 6,13 % 5,81 % 3,05 % 2,77 %
1997 30,84 % 30,19 % 20,67 % 20,14 % 8,81 % 8,42 % 6,40 % 6,04 % 3,28% 2,97 %
1998 30,81 % 30,11 % 20,73 % 20,15 % 891 % 8,46 % 6,49 % 6,07 % 3,33% 2,96 %
1999 30,83 % 30,11 % 20,82 % 20,21 % 9,03 % 8,53 % 6,58 % 6,12 % 3,36 % 2,96 %
2000 31,47 % 30,74 % 21,53 % 20,90 % 9,71 % 9,17 % 7,21% 6,70 % 3,79% 3,34%
2001 31,51 % 30,71 % 21,51 % 20,80 % 9,58 % 8,98 % 7,07 % 6,49 % 3,67 % 3,18 %
2002 32,18 % 31,33% 22,19% 21,42 % 10,20 % 9,54 % 7,65 % 7,01 % 4,14 % 3,56 %
2003 32,42 % 31,61 % 22,44 % 21,71 % 10,43 % 9,80 % 7,86 % 7,25 % 4,30 % 3,74 %
2004 33,75% 32,95% 23,88 % 23,17 % 11,85 % 11,23 % 9,21 % 8,60 % 5,36 % 4,80 %
2005 36,09 % 35,27 % 26,37 % 25,59 % 14,18 % 13,39 % 11,29 % 10,52 % 6,74 % 6,07 %
2006 35,39 % 34,49 % 25,48 % 24,58 % 13,17 % 12,20 % 10,32 % 9,38 % 5,98 % 5,23 %
2007 34,77 % 33,77 % 24,66 % 23,63 % 12,13 % 11,04 % 9,28 % 8,23 % 5,07 % 4,26 %
2008 32,31% 31,36 % 21,87 % 20,99 % 9,24 % 8,51 % 6,58 % 5,91 % 3,08 % 2,59 %
2009 32,30 % 31,37 % 21,78 % 20,93 % 9,07 % 8,36 % 6,39 % 5,76 % 2,92 % 2,47 %
2010 32,08 % 31,27 % 21,52 % 20,79 % 8,80 % 8,21% 6,15 % 5,62 % 2,77 % 2,40 %
2011 32,05 % 31,33% 21,44 % 20,79 % 8,70 % 8,17 % 6,06 % 5,58 % 2,71% 2,39 %
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Table A3. Summary measures of top income mobility

u=0.50

u=0.80

6,

6,

6,

%,

1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

0,036
0,036
0,036
0,034
0,033
0,033
0,033
0,032
0,031
0,030
0,028
0,028
0,029
0,030
0,031
0,031
0,031
0,032
0,032
0,031
0,029
0,028
0,027
0,026
0,025
0,024
0,022
0,021
0,020
0,021
0,021
0,020
0,022
0,022
0,021
0,021
0,019
0,019
0,021
0,023
0,022

0,047
0,047
0,047
0,046
0,045
0,046
0,046
0,045
0,043
0,041
0,039
0,038
0,040
0,041
0,043
0,044
0,044
0,046
0,045
0,045
0,044
0,041
0,039
0,040
0,040
0,039
0,035
0,033
0,033
0,034
0,035
0,035
0,037
0,039
0,038
0,037
0,036
0,038
0,041
0,041
0,041

0,056
0,056
0,057
0,055
0,055
0,055
0,056
0,054
0,052
0,050
0,048
0,046
0,049
0,050
0,052
0,054
0,055
0,057
0,056
0,056
0,054
0,052
0,049
0,050
0,052
0,051
0,046
0,043
0,043
0,045
0,047
0,047
0,051
0,054
0,052
0,051
0,051
0,056
0,062
0,059
0,057

0,055
0,055
0,056
0,054
0,053
0,053
0,054
0,052
0,051
0,049
0,046
0,045
0,048
0,049
0,051
0,053
0,054
0,056
0,055
0,054
0,053
0,051
0,048
0,049
0,050
0,049
0,044
0,041
0,041
0,042
0,043
0,043
0,046
0,048
0,047
0,046
0,044
0,046
0,051
0,052
0,051

0,074
0,074
0,076
0,074
0,072
0,073
0,074
0,072
0,070
0,068
0,065
0,063
0,067
0,068
0,070
0,072
0,074
0,077
0,077
0,076
0,075
0,071
0,066
0,070
0,074
0,072
0,065
0,062
0,063
0,067
0,070
0,071
0,078
0,083
0,080
0,078
0,081
0,091
0,102
0,092
0,090
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0,088
0,090
0,092
0,089
0,087
0,087
0,089
0,086
0,085
0,083
0,080
0,078
0,081
0,083
0,085
0,087
0,090
0,094
0,095
0,094
0,093
0,088
0,082
0,087
0,094
0,093
0,083
0,081
0,083
0,090
0,095
0,099
0,109
0,116
0,111
0,110
0,119
0,137
0,154
0,131
0,127

0,079
0,080
0,082
0,079
0,077
0,078
0,080
0,077
0,075
0,073
0,070
0,068
0,072
0,073
0,075
0,077
0,079
0,082
0,081
0,081
0,080
0,075
0,070
0,074
0,078
0,076
0,068
0,065
0,065
0,069
0,072
0,073
0,080
0,084
0,081
0,080
0,081
0,090
0,100
0,095
0,093

0,123
0,126
0,130
0,125
0,122
0,123
0,126
0,122
0,121
0,119
0,117
0,113
0,118
0,118
0,121
0,125
0,131
0,138
0,140
0,141
0,138
0,130
0,121
0,131
0,150
0,149
0,134
0,133
0,141
0,155
0,167
0,177
0,197
0,215
0,204
0,202
0,232
0,275
0,312
0,241
0,232

0,234
0,243
0,255
0,239
0,235
0,236
0,242
0,233
0,236
0,234
0,231
0,227
0,232
0,230
0,237
0,249
0,270
0,292
0,304
0,310
0,299
0,282
0,264
0,298
0,384
0,391
0,348
0,357
0,391
0,448
0,494
0,534
0,603
0,664
0,630
0,623
0,782
0,964
1,092
0,734
0,701

0,395
0,412
0,439
0,407
0,398
0,390
0,405
0,388
0,395
0,395
0,399
0,397
0,389
0,374
0,389
0,412
0,458
0,515
0,552
0,564
0,546
0,514
0,479
0,576
0,870
0,946
0,865
0,901
1,002
1,161
1,292
1,411
1,575
1,815
1,731
1,736
2,157
2,537
2,789
1,739
1,634




2010| 0,021 0,037 0,051| 0,046 0,079 0,110| 0,081 0,142 0,198| 0,592 1,005 1,370
2011| 0,019 0,033 0,045| 0,041 0,070 0,098| 0,072 0,127 0,178| 0,539 0,901 1,216

A4. New top income shares

As a part of the work on this paper, the top incainares of Aaberge and Atkinson (2010) have been
extended to 2011, the last year for which we haata dt the time of writing. In addition, new data

from 1892-1903 has been added. This section desctite construction of these data.

Extension to 2011: Total income for the top x pemtds constructed from the income files using
"ordinary incomes" in the same way as in Aabergk/Atkinson (2010). Unlike the data used in
Section 3 and onwards of this paper, the conttal io the long series (as presented in Figuredl an
made available in the Top Incomes Database) istiearted from total household income in the
National Accounts (a constant 72 % share of tha)toAs the National Accounts are periodically
revised, this results in a small change in theohistl numbers back to 1978. For the years prior to
2002, this difference is always less than 0.4 peege points. For the latter years the revision is

somewhat higher.

New data on 1892 to 1903: Some new income tabukatiave been added (see source table below).
For some of these, the threshold is too high tall estimate the income shares for the top 10 %.
New control totals, using the same methodologyeasnted by Aaberge and Atkinson (2010), are

given in the table below.

The revised control totals and top income shanesrted below and have been submitted to the Top

Incomes Database.

Table A4. Sour ces of top income shares

Year Source Comparison to A&A (2010)

1875 Ot. Prp. 11 (1881), pp. 20-25 Same

1888 St. Prp. 48 (1890), p. 42 and 122 Revised (new source)
1892 Ot. Prp. 39 (1893), vol. 3B New source

1893 St. Prp. 91 (1894), vol. 2B New source

1894 St. Prp. 112 (1895), vol. 2B New source

1895 St. Prp. 104 (1896), vol. 2B New source

1896 St. Prp. 89 (1898), pp. 24-31 Same

1897 Statsskattens fordeling 1892/93-1898/99 New source

1898 Statsskattens fordeling 1899/00-1905/06 New source

1899 Statsskattens fordeling 1899/00-1905/06 New source
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1900
1901
1902
1903
1906
1910
1913
1929
1938

1948 to 1977

1978 to 2007
2008 to 2011

Statsskattens fordeling 1899/00-1905/06
Statsskattens fordeling 1899/00-1905/06
Statsskattens fordeling 1899/00-1905/06
Statsskattens fordeling 1899/00-1905/06
Rygg (1910), p. 50 and 69

NOS VI.57 (1915), p. 29*

NOS VI.57 (1915), p. 30*

Statistisk Arbok 1936, p. 11

Statistiske Meddelelser 1941 (11-12), p. 333

See Aaberge and Atkinson (2010)
See Aaberge and Atkinson (2010)

Statistical registers and National Accounts

New source

New source

Revised (new source)
New source

Same

Revised (new source)
Same

Same

Same

Same

Minor adjustment to control total (Revised
Accounts)

New data

Table A5. Revised control totals

Control totals for new years, based on Old Definition of Private Income

1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

MNOK

490
500
503
514
538
560
606
638
668
657
652
648

697 332
731486
789 216
828 107
854120
918 359
908 676
1005373
1110046
1138789
1184684
1255926
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Table A6. Annual top income shares, all observations

10 % 5% 1% 0,50 % 0,10 %

1875 40,00 % 31,74 % 18,37 % 14,37 % 7,89 %
1888 48,93 % 36,72 % 20,53 % 15,51 %
1892 45,95 % 35,60 % 20,48 % 15,91 %

1893 35,26 % 20,14 % 15,65 %

1894 35,54 % 20,52 % 16,01 %

1895 35,46 % 20,51 % 16,03 % 9,08 %
1896 19,80 % 15,46 % 8,79 %
1897 34,99 % 20,35% 16,00 %

1898 3535% 20,79 % 16,42 % 9,44 %
1899 34,69 % 20,38 % 16,09 % 9,21 %
1900 34,23 % 20,18 % 16,02 % 9,43 %
1901 34,39 % 19,84 % 15,66 % 9,09 %
1902 34,60 % 19,71 % 15,41 % 8,90 %
1903 34,43 % 19,46 % 15,19 % 8,74 %
1906 42,19 % 32,36 % 17,98 % 13,99 % 8,03 %
1910 31,94 % 23,15% 11,67 % 8,69 %

1913 33,21 % 23,96 % 11,61 % 8,37 %

1929 41,32 % 28,25 % 12,57 % 9,06 % 4,35 %
1938 27,56 % 12,72 % 9,38 % 4,56 %
1948 34,38 % 22,46 % 9,10 % 6,36 % 2,83 %
1949 34,02 % 22,14 % 8,88 % 6,20 % 2,74 %
1950 34,10 % 22,09 % 8,76 % 6,06 % 2,63%
1951 32,31 % 20,80 % 8,16 % 5,67 % 2,51 %
1952 31,39 % 19,57 % 6,93 % 4,59 % 1,87 %
1953 33,08 % 20,49 % 7,14 % 4,67 % 1,83 %
1954 31,79 % 19,79 % 6,86 % 4,46 % 1,70 %
1955 32,61 % 20,37 % 7,20 % 4,76 % 1,90 %
1957 32,72 % 20,94 % 7,88 % 5,35 % 2,35%
1958 34,72 % 2191 % 7,76 % 5,09 % 2,01 %
1959 34,20 % 21,51 % 7,39 % 4,73 % 1,77 %
1960 32,17 % 20,06 % 6,94 % 4,44 % 1,62 %
1961 31,77 % 19,78 % 6,76 % 4,29 % 1,53 %
1962 32,20 % 19,87 % 6,57 % 4,11 % 1,42 %
1963 32,03 % 19,67 % 6,43 % 3,98 % 1,35%
1964 31,45% 19,30 % 6,28 % 3,88 % 1,31%
1965 30,65 % 18,65 % 5,99 % 3,69 % 1,23 %
1966 31,05 % 18,89 % 5,99 % 3,66 % 1,20 %
1967 31,47 % 19,13 % 5,95 % 3,61 % 1,17 %
1968 31,31 % 19,05 % 5,92 % 3,58 % 1,16 %
1969 31,46 % 19,21 % 6,03 % 3,67 % 1,21 %
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1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

30,29 %
30,81 %
30,32 %
29,60 %
28,93 %
29,41 %
29,73 %
30,09 %
27,22 %
26,58 %
25,26 %
24,67 %
24,36 %
24,00 %
23,57 %
23,64 %
23,11 %
23,11 %
22,73 %
21,83 %
22,19 %
22,27 %
23,27 %
25,57 %
26,91 %
26,86 %
27,84 %
29,09 %
27,96 %
28,31 %
30,45 %
26,87 %
28,90 %
29,82 %
31,70 %
37,06 %
28,22 %
28,97 %
27,11 %
26,95 %
27,99 %
28,33 %

18,57 %
18,85 %
18,48 %
18,07 %
17,60 %
17,73 %
17,78 %
18,00 %
16,28 %
15,94 %
15,06 %
14,71 %
14,50 %
14,34 %
14,13 %
14,21 %
13,93 %
13,96 %
13,75 %
13,17 %
13,47 %
13,61 %
14,82 %
16,90 %
17,87 %
17,83 %
18,65 %
19,70 %
18,79 %
19,19 %
21,36 %
17,93 %
20,15 %
21,09 %
22,70 %
28,13 %
18,97 %
19,78 %
18,34 %
17,95 %
18,81 %
19,02 %

5,95 %
5,99 %
5,82 %
5,72 %
5,56 %
5,49 %
5,39 %
5,45 %
4,93 %
4,91 %
4,60 %
4,47 %
4,43 %
4,42 %
4,39 %
4,45 %
4,37 %
4,41 %
4,33 %
4,13 %
4,28 %
4,37 %
5,38 %
6,97 %
7,43 %
7,36 %
7,96 %
8,61 %
7,99 %
8,38 %
10,31 %
7,36 %
9,61 %
10,40 %
11,62 %
16,49 %
7,86 %
8,54 %
7,70 %
7,11 %
7,74 %
7,80 %

41

3,66 %
3,68 %
3,56 %
3,50 %
3,41 %
3,33%
3,23%
3,28%
2,97 %
3,01 %
2,82 %
2,72 %
2,72 %
2,72 %
2,72 %
2,77 %
2,72 %
2,76 %
2,69 %
2,55 %
2,66 %
2,72%
3,58 %
4,97 %
5,30 %
5,25 %
5,79 %
6,31 %
5,77 %
6,13 %
7,89 %
5,19 %
7,35 %
8,03 %
9,15 %
13,47 %
5,56 %
6,14 %
5,45 %
4,88 %
5,44 %
5,45 %

1,23 %
1,23 %
1,18 %
1,15 %
1,15 %
1,09 %
1,02 %
1,05 %
0,94 %
1,02 %
0,98 %
0,94 %
0,97 %
0,98 %
1,00 %
1,01 %
0,99 %
1,01 %
0,94 %
0,90 %
0,93 %
0,94 %
1,50 %
2,40 %
2,53 %
2,56 %
3,00 %
3,28%
2,86 %
3,11 %
4,40 %
2,47 %
4,16 %
4,58 %
5,49 %
8,25 %
2,62 %
2,92 %
2,49 %
2,09 %
2,50 %
2,44 %



