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Abstract

We replicate Shaw (1996) who found that individwege growth is higher for
individuals with greater preference for risk takirifxpanding her dataset with more
American observations and data for Germany, Spadhltaly, we find mixed support
for the earlier results. We present and estimateva model and find that in particular
the wage level is sensitive to attitudes towarsls taking.
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1. Introduction

Investment in human capital is risky. Both the anmtoaaf human capital produced from
given effort and resources and the returns to timeam capital are uncertain at the time
of investment. As individuals are known to differ fisk attitudes (Hartog, Ferrer-i-
Carbonell and Jonker, 2002; Dohmen et al., 200%,@edicts, given everything else, a
relationship between risk attitudes, investment wades: less risk averse individuals
will invest more and will experience higher wageowth (and presumably, more
volatility). This indeed, is exactly what Shaw (BY@ttempted to test. She reports clear
support for the prediction that risk averse indists shy away from investing in (risky)
human capital and hence, experience less wage lgr@iiher empirical research on this
relationship barely exists. Belzil and Leonardi@2Pstudied the impact of risk attitudes
on formal education; Dohmen et al (2007) report thdividuals sort themselves into
jobs according to wage risk and that this creatéskabetween wage levels and risk
attitudes, although no link is made between rigkuaes, human capital investment,
and wage changes. Brown and Taylor (2005) estiraatelationship between risk
attitude and wage growth for the United Kingdomt ikanspired by Shaw (1996); they
extend the model and find support for this extemsout they have not attempted a strict
replication.

We replicate Shaw's estimates on datasets for tmumtries: an extension of her
original American data set and data for Spain, Geyrand Italy. We decided to this
replication because the topic is relevant, theitiotu of the model is appealing and
because Shaw’s original results were clearly irpsupof the key hypothesiswe find

that risk attitude and wages are indeed connettednot in the way that the Shaw
model predicts. In the next section we presentribdel. In section 3 we introduce and
discuss our data sets, in section 4 we presentefpleeation results, in 5 we test the
constraints imposed on the model. In Section 6 vesgnt a new model, 7 gives the

estimation results and 8 concludes. Detailed desargptions are given in an appendix.

2. The Shaw model

! In line with the growing interest in the relevarafaisk for education issues (see the 2007 Spéssaie
of Labour Economigs interest in Shaw’s paper is also growing.. Inr&fa 2009, the paper had 16
citations at IDEAS, one before 2000, 10 in 200%ater.



For a given individual, suppressing possible suptcifor potential variation across
individuals, Shaw starts from the standard humaitalaearnings function:

W =(1-$)k (1)

The observed wage equals the value of the humatakafock, net of new investment

cost, at human capital rental rate equal to unity.

The capital stock grows from investment:

k=katrs.K, 2

wherey; equals the productivity of the investment, i.e #ddition to the capital stock

per unit of capital invested. Writing

Vvt—l = (1_ $—1) K—l (3)

and assuming the differences betwegrand s.; are small enough to neglect, it is

straightforward to derive the approximation

AlnW, =y 5, (4)

Using a model for optimal lifetime investment innman and financial capital, following

the footsteps of Williams (1979), the investmerdrsls can be written as

_H N
s= 5
O’R ®)
whereR is the Arrow-Pratt measure of relative risk a\mansa'and’uh—_zl7 is the Sharpe
Jh

ratio for human capital: the expected net returhuman capital investment relative to

its variance (the return to risky.is the marginal rate of substitution between finainc



wealth and human capital, assumed constans the expected rate of return on human

capital .

Shaw applies two alternative strategies to measwligidual risk attitude R: either use
direct survey measures of risk attitude or deriwilastitute by assuming that the same
risk attitude determines financial investment. Taiger is based on a similar equation

for the share of financial investments allocatedgky assets:

a= (6)

where is the expected return to risky financial asséls,its variance and the return
on safe assets. This financial Sharpe ratio isnatant determined in the capital market
and can be written ds= ¢% /s — r; (6) can be used to write risk attitude R as ineBr
proportional to observable risky financial investingharen. We can then substitute for
sin (4):

AlnW, = m(wJ ()
Jh

Thus, an individual’'s wage growth is determinedaaginction of the benefits from
human capital investment (productivity of investmemltiplied by expected net returns
per unit of risk), the share of financial wealthrisky assets and a constant derived from
the capital market. The benefits from human capitzstment are specified as

Vi Wy =)= X A+& 8)

with & i.i.d. measurement errors adda matrix of individual characteristics. This

implies that the wage growth equation equals

AW =25 (X A+ ¢ (©)

hi



Thus, individual wage growth is related to the obable investment share of risky
assets multiplied by the benefits from human capigestments. As Shaw notes, the

error term is heteroscedastic, as it depends ofirthecial investment shacg : e = by

&/ o’ residual variance is increasing in risky wealare.

If we have direct observations on risk avers®nwe can use these as regressors,

instead of the detour through financial investm&utbstituting (5) in (4), we get

((uh —n)j
4 P
AlnW, = h R (20)
and again using (8) we get
1
AInW =——(X A+ ¢ 11
(= R(X At e (1)

with heteroscedastic errors as before as=¢& /0°R depends on individual risk

I
attitude R: residual variance is decreasing wittraasing risk aversion. Now, wage

growth is explained from productivity growth dividi®y risk aversion.

In her empirical application, Shaw estimates, falividual i,

AINW = (1+ B, Riskattitudd X Ay H+ (12)

where Aln W, is hourly wage growthRiskattitudemeasures the attitude of an individual
toward risk,X;is the matrix for human capital variables &hdincludes additional

controls. The essence of the model is a multiplieaspecification of human capital

stock and risk attitude.

As noted, risk attitudes R are measured in two waye first measure is based on
equation (6). As the capital market sets the Shaapie identical for everyone, the

proportion of wealth invested in risky assets ispartional to the inverse of risk
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aversion R. Thus, in equation (12) risk aversioreesented by the share of financial
wealth placed in risky assets. The second measuee Set of dummies taken from
survey questions in which individuals were askeduattheir attitudes towards taking
financial risks. The responses were categorized four groups: “take substantial

risks”, “take above-average risks”, “take averagks’, and “take no risks”.

The Shaw model formalizes the plausible argumeat willingness to take risk may
enhance careers. The details of the specificatempen for discussion however and in
fact, below (in section 6), we will propose a newdal that is similar in spirit but
remedies the weaknesses we identify. First, wefaitlhfully follow Shaw’s model and
replicate and test the original specifications.

3. Datasets

To test Shaw’s model, we use data from four difiesources: an extension of Shaw’s
original American data (the Survey of Consumer koes, SCF), the German Socio-
Economic Panel (SOEP), the Spanish Survey of HaldeRinances (EFF) and the

Italian Survey of Household Income and Wealth (SHIWhese datasets are described

in the Appendix.

The Survey of Consumer Finances is the naturalidatedto re-examine Shaw’s model,
as it allows us to include the same controls andsmes of risk as in her own paper.
Using the SCF, and following Shaw, we present #dseilts of two alternative measures
of individual’s attitudes towards risk. One basedtbe financial assets owned by the
household (ASSET) and one based on the self-rapattiéude towards taking financial
risks. In the empirical regression, risk attitude imtroduced through two dummy
variables, i.e. RISK3 (which equals 1 if individsiadre willing to take average risks)
and RISK4 (which equals 1 if individuals are notllwg to take any risks). The
reference group consists of people who reportedetavilling to take “substantial” or
“above-average” risks. So, RISK3 and RISK4 indicatereasing levels of risk

aversion. In the two cases, the set of controlludexl in vectorH, are, as in Shaw,

three dummy variables indicating whether the irdlal is a male, black, or member of



a worker union. However, the time interval of treangle is now 1983-1989; Shaw’s

original dataset referring to 1983-1986 is no larmeilable.

In the German SOEP data we do not have the negesgarmation on individual
possession of financial assets. There is howevernmation on self-reported risk
attitudes. This information differs slightly fromhat in the SCF. In the SOEP,
respondents are asked to report their willingnedake risks in a variety of areas, such
as financial matters, health, occupation and leisund sport. We base our results on the
willingness to take risks in the occupation. Theveer to the willingness to take risk is
recorded on a 0-10 scale, where 0 stands for caenpievilling to take risks and 10 for
completely willing (see Dohmen et al., 2005, folidity issues). The results presented
in the paper make use of a transformation of thispdint risk measure into a
continuous variable, assuming normality and usireggdonditional mean (Terza, 1987).
In the German case control variables consist @etltummy variables that take value 1
if the respondent lives in East Germany, is of Garrorigin, and is a male. The first
two dummy variables are added to represent theicetmmponent in the German

sample. The gender variable included in the regrass defined as in the US case.

The Spanish EFF contains the same information skhas the SCF. Thus, we present
the results of two specifications: one based orASBSET variable and one based on the
risk dummies RISK3 and RISK4. There are, howewsg tifferences relative to the
specifications used with the SCF data. First, th€& 5 not a panel and, consequently,
data on individual’'s wages over time is missingll,Sve can compute wage growth
within the firm, as the EFF includes a questionwinich individuals are asked their
starting salary in the present company. Since tigeiaformation on tenure, we can
compute the total wage growth of individuals siticey entered the firm. This means
that we are only looking at the subgroup of workbet Shaw calls ‘job stayers’ (see
Table 3 of Shaw’s paper). A difference with Shasub-sample of stayers however is
that while she focuses only on job stayers in ae&yperiod, we consider all the
surveyed workers and their corresponding tenurehin present firrh We divide
reported wage growth by years of tenure. The seddfetence is that the EFF does not
contain information on the number of hours workeda normal week when the

individual entered the firm This means that we nahcompute the past hourly wage,

2 We considered restricting our sample to 3-yeayesta only, but that leaves us with only 202
observations (down from 758). Non-linear regressidid not converge and almost all variables in &abl
2 had insignificant coefficients.
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although we know the yearly wage at that time. &foge, the results from the EFF are

based on yearly wagesFinally, the controls included in vectdd, are four dummy

variables indicating whether the individual worksr fa big firm (more than 500

workers), is a male, has a non-permanent contrattisingle. The dummy variable
big firm, no permanent contract and single is ideldl to represent insider-outsider
effects in Spain (outsiders are young rather thian lmave a temporary rather than a

permanent contract and work in small firms rathantin big firms).

Finally, the data for Italy comes from the Itali&urvey of Household Income and
Wealth (SHIW). It is a panel survey (annual fron¥Z%o 1987 and biannual from 1989
to 2000) carried out bBanca d'ltalia (Bank of Italy). The survey contains detailed
information on household characteristics, employin@come, assets, financial habits,
type of home tenure and several questions relatdabmeownership and borrowing
conditions. Additionally, starting from 1995, thergey also includes rotating questions
aimed at the analysis of specific issues. The 188z contains questions addressed to
the household heads that allow us to constructasure of absolute risk aversion (see
Appendix); although the theoretical predictionaesnfiulated with relative risk aversion
we use absolute risk aversion, as the risk dumrares not identified as relative
measures either and as multiplying with wealth addsh measurement erfolVe use
the waves corresponding to 1993 and 1995 to estineal wage growth. We chose this
particular three year interval since it providesaaneptable number of individuals with
valid answers in the risk attitude question thag aresent in both waves (1,357
household heads)Alternatively, the survey also provides information the amount of
assets held by the households. This allows usretagct a measure of risk behaviour
based on the percentage of risky assets (bondssshad mutual funds) over all the
household’s assets, as with the SCF and the ERE @ae controls included in vector

H, are dummies for region (North, Centre and Sowbhder, marital status and part

time work.

% Hourly earnings is the common unit in analysiswafge differentials. Although this is less than
satisfactory, as most labour markets do not opesat@n hourly basis and many jobs have implicit
contracts with undetermined hours and unspecifeddtionship between hours and pay. In our Italian
dataset we get good results with annual earningalispecifications; this is not the case with hpur
earnings.
* The model predicts inverse proportionality betwasmme growth and risk attitude. We follow Shaw in
estimating with direct proportionality. In the lih dataset, using the inverse of risky asset salse
9ives significant results.

If we also consider the missing values in the akude question the total sample is of 1,654 bbakl
heads. Some of these missing responses have a nimtbe assets variable.
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4. Replicating Shaw'’s results

For our empirical analysis we will proceed as fato We will first replicate Shaw as
close as possible on new data; we will use, to ektent possible, exactly her
specifications and her choice of variables, adjudte data availability and country
specific relevance. This means that for the US se=raale, black and union as controls
(H); for Germany instead we use male, living in tEasd German origin; for Spain,
male, big firm, single and temporary, for Italy wee male, single, part-time work and
three regions. Being member of a union is not@veeit distinction in Europe, neither is
being black; in the Spanish labour market, flexibtmtracts are akin to a non-union
(“unprotected”) position, in Italy single and partie point to a weaker labour market
position. Many other variables may be irrelevanty. ammigrant status, but for
comparability we neglect these. We will start rycstand faithful replication, including

some specification test and also add some new tests

4.1 Basic replication

We start by replicating Shaw’s baseline resultsreggmorted in her Table 1. To be
precis&, we estimated (13A) with the asset share spetiificdor risk and (13D) with
the dummy specification for risk (ignoring the ggtgforward linear part for the control
variables in H):

J

J
AInW =g +> g X + 8B Assgtat B Asst, ; @& %, (13A)
=1

J

iy

AlnW = g +i 3 x +[ B Risk+B, Risk| ,a

, (13D)
+ [,33 Risk; + 4, Ris'ﬁ}z fix+ e

® We deduced the specification from Shaw’s equat®)n plus information in the text, the footnote to
Table 1 and note 11.
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The variable Asset is the share of financial wemdtlested in risky assets, Risk3 (“take
average risk”) and Risk4 (“take no riskdye the risk attitude dummies, with taking
substantial and above-average risk as the omitighory. For ease of comparison, we

copy Shaw’s Table 1, as our own Table 1.

Shaw does not report the coefficients on the ctstio H nor the intercept. The
variables included X are: changes in tenure, changes in tenure squenadges in
experience squared and level of educdtidine results Shaw reports are completely in
line with her predictions: risk-taking individuad$tain, through tenure, experience, and
education, higher increases on wages. These @salts provided a strong stimulus to

the present replication study.

Table 1. Shaw’s original results, SCF 83-88Ln(hourly wage)

ASSET Risk dummies

Coef t Coef t
Asset B 1.04 2.39
Risk aversion weak (RISK3) B3 -0.4650 -4.37
Risk aversion strong (RISK4) [ -0.5080 -4.54
Change years tenure (DTENURE) & 0.0320 6.08 0.0450 5.08
Change years tendre(DTEN2) & -0.0006 -3.07 -0.0007 -2.23
Change years experience”2 (DEXP2); -0.0007 -3.49 -0.0007 -4.79
Years of education (EDUC) a 0.0071 2.42 0.0068 1.79
R® 0.0559 0.0586
Sum squared error/sum weights 22.25 22.05

Source: Shaw (1996), Table 1.

We replicate Shaw’s estimations using an extensibmer data set (1983 to 1989
instead of 1983 to 1986) and the German, Spanishltalian data sé&t Results are

presented in Table 2. Following her specificatioie, use sampling weights to restore
representativity in case of oversampling particgeoups (which is not necessary for
the Italian sample). Although Shaw only presentulte for the main variables, we

show the complete table.

As mentioned above, a particularity of the Sparssimple is that we only have
information on individual’s current wage and thstarting wage with the present

" See footnote 11 and the note to Table 1 in Shaafer. The constant term is required to iderfify
without it the distinction betwedhandA would be arbitrary.

® Following Shaw, we use the 20-64 age interval. ther SCF and the EFF, the results do not change
significantly when this interval is changed (23#&1d 25-59 give similar coefficients).
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employer. This means that the Spanish data resegtial@’s sub-sample of job stayers.
Empirically, this implies that the changes in tenare equal to changes in experience
and the (linear) effects of experience on wage gravannot be disentangled from the
(linear) effects of tenure. Thus we refer to thievant variable as change in years of

tenure/years of experience.
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Table 2. Shaw’s results replicatedALn(hourly wage)

Risk Dummies and Risk Attitude ASSETS
USA Germany Spain Italy USA Spain Italy
Coet t Coet t Coet t Coet t Coet t Coet t Coet t

Constant ag 0.450 2.75 0.219 7.26 -0.222 -1.46 0.166 2.12 0.646 5.86 -0.113  -1.50 -0.042  -0.77
Risk 3 (averse) B3 -0.460 -4.96 -0.067 -0.31
Risk 4 (more averse) B, 0.118 0.94 -0.279 -1.71
Risk (0-10 transf.) B 0.025 0.59
Asset B 1.116 4.52 1.249 2.85 1.130 0.62
Absolute Risk Aversiorng -0.593 -7.03
A years tenure/exper. ay; 0.067 3.2z 0.04Z 4.2%
A years tenure axy -0.007  -1.03 0.003 1.82 0.016 1.34 0.009 472. 0.002 0.29
(Ayearstenure)®2  ay,  0.00C  1.1¢ -1-1¢* -0.3¢ -1-1C* -0.4¢€ -0.001 -2.1€ -1-1C° -0.77 1-1C°  0.0¢ -1-1¢° 0.1
(A years experience)"2 -0.001  -5.99 -0.00112.44 -5.-10°  -2.28 -1.1d  -0.61 -0.001 -7.64 -4.-P0  -3.26 1-16 0.76
Years of education  axs -0.021  -2.31 -0.000 -0.04 0.023 2.25 -0.012 -1.88 -0.004 -0.76 0.010 1.81 -0.001  -0.35
Union a1 -0.137 -3.38 -0.107  -2.57
Black @ -0.29t -4.7C -0.21¢  -3.0%
Male 2 0.047 1.01 0.001 0.07 0.108 2.24 0.007 0.15 .12@ -2.54 0.154 3.50 0.009 0.19
East Ha -0.002 -0.22
Germai . -0.00z -0.1:=
Big firm ¥ -0.014 -0.33 -0.027 -0.65
Single R 0.06¢ 1.37 -0.01z -0.2¢ 0.111 2.47 -0.03¢ -0.8C
No permanent a4 -0.122 -2.54 -0.111 -2.49
Part time ¥ 0.20¢ 2.11
Centre ¥ -0.066 -1.82 -0.060 -1.73
South A -0.055 -1.84 -0.038 -1.30
Nbr. Observatior 174¢ 756% 75¢ 1,30¢ 168¢ 751 1,56¢
¥ statistic 2320 276.327 103.84" 122.37" 191.17 92.73" 48.92"
R? 0.19¢ 0.07¢ 0.39:¢ 0.01: 0.21¢ 0.39¢ 0.011
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Table 2 shows that Shaw’s initial results cannaqurivocally be reproduced. Consider
first the results on the core theme, the mediagéifigct of risk attitude on investment
intensity. When we measure risk attitude througteaboldings, the theory is confirmed
for the US and for Spain, but not for Italy. FoetlS, the magnitude of the effect is
similar to the original estimate (1.11 against 1L.G¥ith direct measures of risk attitude,
the model is clearly rejected for Germany and supipoSpain is weak. In the US, more
risk averse workers still have lower wage growtl, the most risk averse (Risk4) have
no longer a wage growth that differs from those Wiwe to take risk. For Italy, with the

measure of absolute risk aversion, the predicti®nstrongly supported. Thus, the
replication results are mixed, even for the US.tHa European countries, either the
dummy measure has the predicted effects or thé aessesure, but not both. In Germany

we have only one measure and it does not haverdiuécped effect.

The role of the human capital variables in explagnivage growth is also different from
the initial results. In Table 1, the effect of chas in tenure is mostly positive and
concave and presumably, the same holds for chaingegperience (where only the
guadratic effect can be estimated), a result thaltdish both in the risk dummy
specification and in the asset share specificatibmese patterns are only weakly
reproduced. The positive effect of change in tenigefound for Spain in both
specifications, in the US for assets and in Gernangw level of significance (8%). The
change in tenure squared is never significant eéxfoeptaly in the dummy specification.
Only the change in experience squared is solidgatiee except for Italy. The positive
effect of years of education is only convincingiyproduced for Spain. Instead, in the US
and Spain for risk dummy the effect of educatiomegative, which contradicts Shaw’s
results.

In her footnote 11, Shaw notes that gender and aaeeever significant, while union

membership has a negative effect. We replicatetii®ruS, the negative effect of union

membership. However, being black has a negatieekiifi the replication and male has a

12



negative effect although only for the asset shpeeification. In Spain, men have faster

wage growth, in Germany and Italy there are ncedsffices by gender.

We also find big differences in explained variafid). It increases threefold in the US
replication (from 0.06 in Shaw to about 0.2), itésnarkably low in Italy (0.01) and even

more remarkably high in Spain (about 0.4) . Tolétr outcome we will return later.

4.2 Heteroscedasticity

As Shaw notes, the model implies heteroscedastiagyrisk attitude is correlated with
the error term (see equations (9) and (11)). Therald be even more heteroscedasticity
if we allow measurement errors in riBkor investment share, as the error term would
then also correlate witi. In her test, however, Shaw shows that heterostiedg is
rejected (cf p. 639). She does not pay much attend it, although in fact it strikes at the
heart of the model: the very structure of the tii@mplies heteroscedasticity. We use the
same test (White and Domowitz, 1984nd present the results in the penultimate row
(with the heading? statistic) of Table 2. We find significant leveisheterocedasticity in

all specifications and countries. Thus, we now Ba@port for the model where Shaw did
not™.

As heteroscedasticity is an important feature & mhodel, we regressed the squared
residual from the regressions in Table 2 on rigikuae, schooling, experience and

tenure. Results are reported in Table 3. Riskudlitis indeed related to the residual

® Using White and Domowitz's (1984) notation, our gea growth equation can be written
asY = f(M,0) + e, whereM is a vector containing all explanatory variablBssk, X andH) and@ is the

vector of coefficientsf], &, &,). White and Domowitz’s test consist on regresshegresiduals squared of
the above equation on the gradient vect@f(M,“e)/ae and all non-redundant products
af (M, )/6, mf(M:ej )/aej .0i, j - The resulting N- Rfollows a y2distribution with K(K+1)/N degrees of

freedom.

% |n the results reported in Section 4 and 5, wendo correct for heteroscedasticity, to maintain
comparability with Shaw’s results. In our own engat exercise, reported in Section 6, we will estien
robust standard errors.

13



variance, but only in three out of the seven speatibns™. In the Asset specification,
there is never a significant effect, in the dummpgdfication we find higher residual
variance for the less risk averse, except for Spaihere there is no significant
relationship at all. Education increases residaaiavce in the US, but not in the other
countries. Men, remarkably, have lower residuaiarare in the US and Germany but not
elsewhere. Tenure has no effect in the US, posdifert in Spain but negative effect in
Germany and a weakly significant non-linear effectitaly. With the exception of
Germany, experience barely affects residual vaganc

1 Shaw does not run regressions but shows in aatbulin footnote 22 that the variance of residual
income growth and the variance of residual log inedevel are higher for individuals in classes with
lower risk aversion.

14



Table 3. The sources of heteroscedasticity (squareesiduals from regressions in Table 2)

Risk Dummies and Risk Attitude ASSETS
USA Germany Spain Italy USA Spain Italy
Coet t Coef t Coef t Coef t Coet t Coet t Coef t

Constant ao 0.274 7.17 0.041 0.18 0.378 2.40 0.030 0.15 0.324 1.95
Risk 3 (averse) Bs -0.351 -2.56 6-10° -0.01
Risk 4 (more avers B4 -0.026 -0.15 0.049 0.81
Risk (0-10 transf.) B 0.02¢ 4.54
Asset B 0.028 0.22 0.008 0.09 -0.096 -0.48
Absolute Risk Aversiorf -0.086  -2.67
A years tenure/exper. ax; 0.066 2.69 0.063 2.57
A years tenure ax1 0.0014 0.13 -0.00¢ -3.5% 0.025 1.49 0.003 0.26 0.025 1.69
(Ayears tenure)?2  ay, -4-10° -0.12 -1.10°  -0.67 3-10° 068 -0.001  -1.86 -2:10° -0.75 1-10°  0.13 -0.001  -1.85
(A years experience)*axs  -1-1C*  -0.28 110 48 6-1C° -1.86 -1-1¢C°  -051 -1.1¢° -0.23 515 -164 1-1C>  -050
Years of education  ay, 0.047 2.84 0.001 0.25 -0.004 -0.25 0.006 0.71 0.051 2.46 -7-10°  -0.06 0.009 1.09
Union a1 -0.176 -1.67 -0.162 -1.62
Black ay, -0065  -0.66 0216  -3.10
Male ay;  -0.609  -3.20 -0.044  -3.65 0.037 0.92 -0.088  -0.68 -0.607  -3.11 0.044 1.22 -0.022  -0.20
Eas apy -0.011 -0.75
Germai apo -0.002 -0.08
Big firm an1 -0.148 -1..69 -0.145 -1.71
Single = -0.020 -0.41 -0.101 0.84 -0.033 -0.76 -0.003 -0.03
No permanet apa -0.034 -1.11 -0.031 -0.87
Part time aHa 0.513 1.89 0.376 1.58
Centre = -0.054 -0.59 -0.113 -1.34
South ang 0.002 0.03 -0.037 -0.52
# Observatior 1746 7562 758 1309 1746 751 1564
R? 0.196 0.0179 0.137 0.0136 0.184 0.124 0.006
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4.3 The effect of risk on wage growth is the samérough all the human capital
variables.

Like Shaw, we consider the option that the effdatisk on wage growth is different for
each of the four human capital variables used enrtiodel. To do so, we expand the

regression equations as follows:

J J
AlnW =g +> g x +8B Assetat) S Assef a %, (14A)
=1 =1

MW =g+ a x +[ B, Risk+f, Risk] .ar
= (14D)
+; | B, Risk; + B, Risk | ax+ ¢
Shaw concludes that the coefficiefifsare not identical for all thg in the risk attitude
dummy specification and that therefore the constramposed in equation (13) is not
acceptable (footnote 14). In the Asset specificatishe reports “lower significance

levels”, without giving detaif<.

The estimation results for equation (14) are giveAppendix Table B1. For Germany,
we can confirm (as in Table 2) that risk does ray ja role in determining wage growth.
For the US we find that the specification still feems well, while for Spain, both

specifications perform worse. For Italy, the absolusk aversion specification performs

very strongly, the asset share specification hastijnmsignificant coefficients.

Let us now focus on whether or not the constrafrgingle risk interaction imposed in
equation 13 (Table 2) is justifiable. We do this tegting for each interaction term
whether the product af, andg (Table 2) is identical to the product @fandp; (Table

12 |n footnote 14 Shaw also notes that she droppéetaction of the intercept with the risk attitude
dummies. We decided not to follow her and stickefull model.
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B1), using a t-test for statistical differenteThe test results (t-values on significant
differences are given in Table 4, column I; fultalks are in Appendix Table BFor the
case of Germany, we only show the t-tests for titeraction between risk attitude and
changes in years of experience squared sincesttiieionly coefficient in Tables 2 and 3
that shows a level of significance approaching piatde levels. Equality of the risk
aversion interactions is strongly rejected for b8, Germany and Spain, and less

strongly but still significantly for Italy?

13 Since comparing estimates involves combined adeffts (e.gf-ax), we need to take into account the
standard deviation of such combination. This isedbg using the “nonlinear combinations of estimsitor
option in STATA.

1 For Italy the null hypothesis is not rejected thoe interaction between ARA and years of schooling
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Table 4. Testing model constraints

t-values on the te
Il

Variable Ba= Big 0=Pa 0=Ba
us Constar 58.61 -76.9¢ 89.0¢
A years tenut -115.4; -109.0« 35.7¢
ASSET (A years tenure)’ 129.5¢ -26.3¢ -35.11
(A years experience) -23.4( 118.5: 114.9:
Years of educatic -48.3: 3.4% -2.45
Constar 167.6¢ -191.2¢ 261.1°
A years tenut -181.1¢ -132.5¢ 0.9C
(A years tenure)’ 113.1¢ 156.5¢ -37.1(
(A years experience) -152.8( -121.1¢( -10.9C
Years of education -104.53 -90.43 0.62
RISK
Constant 167.36 -166.03 238.04
A years tenui -157.4. -101.0; 0.7¢
(A years tenure)”2 76.08 82.33 -19.94
(A years experience) -150.6¢ -100.7¢ -6.2€
Years of education -153.90 -120.83 1.07
Germany RISK (A years experience)"2 -102.40 -138.01 -49.17
Spain Constar -18.6¢4 19.17 15.01
A years tenure/ex -83.47 -49.01 0.01
ASSET (A years tenure)’ 4.9z 3.7¢ -0.04
(A years experience) 87.61 49.4: 0.1z
Years of educatic 22.1: 28.8¢ 0.0z
Constar 22.8¢ -0.2¢ 18.8¢
A years tenure/exp. 28.44 -18.43 31.49
(A years tenure)’ -41.51] 6.9¢ -30.7¢
(A years experience) -9.6( 9.64 -13.15
Years ofeducatiol -23.9¢ 0.81 -14.6¢
RISK
Constar 17.8¢ 0.2t 14.2¢
A years tenure/exp. 39.40 -13.81 34.17
(A years tenure)’ -41.2¢ -5.17 -20.7¢
(A years experience)"2 -24.84 8.56 -19.97
Years of educatic -15.5( 10.01 -17.4¢
Italy Constan 1.7¢ 66.0¢ 66.01
A years tenure -2.96 2.10 -0.83
RISK (A years tenure) 4.5( 3.07 7.5¢
(A years experience) -2.8¢ 3.4C 0.5¢
Years of educatic -1.5¢ 4.1¢€ 2.5¢
Constar -77.2% -0.61 -80.2¢
ASSET A yearstenure 279,11 -280.42 -0.97
(A years tenure)’ -116,77 117.9¢ 1.81
(A years experience) -5,84 278.4¢ 197.0¢
Years of educatic 863,5: -870.1: -4.3€

Column I: Table B2; column II: Table B5a; columh Table B5b

18



4.4 Sensitivity to outliers and other misreporting

In the replication for the US we have tested thesgrity of the results for outliers. If we
exclude the top and bottom 1%, 2% or 5%, respdgtivef wage growth, many
coefficients are stable but the coefficients on eorisk interaction terms change
drastically, in magnitude, from significant to igsificant, from positive to negative.
Shaw is silent on treatment of outliers, presumdi¥gause she does not apply any
adjustment.

Another important issue is the treatment of incstesicies, for example measured
experience increasing more than the time elapsedeba two moments of observation.
Our results for Germany appeared quite sensitiveoteections of such inconsistencies
(like restricting the change in experience to timkpsed between observations).
However, since Shaw is also silent on these isswesdid not attempt a systematic

correction and choose to accept inconsistencieseasurement errors.

As noted in the Appendix, the variable Asset hagry high proportion of zero’s. This
would imply that the individual’s relative risk aggon is infinite, a rather extreme
assumption. We tested the sensitivity to this emé&resalue by distinguishing zero and
positive values: we added a dummy to the regresthois including a dummy for having
any risky financial assets at all and the sharastédy financial assets. In the SHIW data
for Italy, with the highest proportion of zero’'sicluding the dummy has no effect on the
results for the other variables; the significarmeel for the share of risky assets does not

change in any relevant wiy

!> Brown and Taylor (2003), discussed below, alsddisignificant results if the sample is restricted
households with positive risky asset shares.
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5. Testing constraints in Shaw’s model

5.1 Introduction

Shaw derives her specification from a theoreticatled and thereby imposes a number of
a priori restrictions. In this section we will test whethlee restrictions are accepted by

the data. We can write a general specificatiomefequations as

J
ANW =g +> g 7 +6 Assetr > 68 Asset z, (15A)
=1 =1

J
AInW =3 +> g 7 +6, Risk+6, Risk+
= | | (15D)
+> 6, Risk, 7z +>.6, Risk ,z+
j=1 i=1

We call this model the unconstrained model, asoé@sdnot constrain the parameters to
reflect a strict multiplicative effect of risk ossignment of explanatory variables to risk
sensitive human capital variablEsand other variabled. Starting from this most general

specification (15), we consider three questions.

The first question is whether risk is a relevantalade at all in the countries we study.
This is a simple test of significance on coeffiteemelating to risk,0. The second
guestion is whether the assignment of variablesXtdinteraction) and toH (no
interaction) is accepted by the data. The null tiyesis here is tha& = O for some j so
that the interaction with risk is not relevant, f@riables such as male, union and black.
The third question is whether the parameter coimgtraon the interaction terms are
acceptable. Equations (13) and (14) follow fromtrresons on (15). Hence, we test

whether 6, = Ba, (equation (13)) and whethed, = ;a; (equation (14)). Estimation

results for equation (15) are given in Appendix [€EabB3a-B3d. We will now seek an

answer to our three questions.
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5.2 Is risk statistically relevant at all?

As is clear from Table 5, the answer is yes. Iresecification, in each country, there is
some evidence that less risk averse individualshzare different wage growth either
through a direct effect or by risk attitude affagtithe impact of other relevant variables.
Nevertheless, support for the underlying theorgametimes quite weak. In Germany,

the entire risk effect comes from one significartéraction term.

Table 5. Is risk attitude relevant at all?

USA Germany Spain Italy
Dummy  Assets Dummy Dummy Assets ARA Assets

Risk attitude R X X - - - - 4
R x Human Capital X X X -Z X X
R x controls X X - X - X X

x: > 1.96 for at least one variable in the group, equdtl5); source: Appendix Tables B3a-B3d
Z:t>1.64 for at least one variable in the group, dqu&tl5); source: Appendix Tables B3a-B3d
ARA: Absolute risk aversion.

5.3 Is the assignment of variables between H andatistically acceptable?

Shaw’s distinction is aa priori distinction between variables that are postul&teaffect
investment and variables that do not. Educatiomyre2 and experience are selected to
affect post-school investment, union membershipe rand gender are supposed not to
affect investment intensity or pay-off. The investrh variables interact with risk
attitudes as the share of wealth invested in riskyan capital depends on risk attitude. If
this model structure is correct, Union, Black an@l&should have no wage effects
through the investment process: interaction wistk attitude should be rejected by the

data.

As is clear from Table 5, this prediction of noeraction effects is not supported. Except
for Germany and Spain (for Assets), interactiomtelare significant for each country
(see Appendix Tables B3a-B3d for details). Shaw'preori choices are not even
supported in the replication for the US. In thetade dummy specification, Black

interacts significantly with risk attitude, whila the asset specification interaction with
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male is significant. In Spain, single and male b@mificant interaction in the dummy
specification, while indeed in the asset speciitcaho control variable has significant
interaction. In Italy, part-time has significanttéraction in the absolute risk aversion

specification, while male and single significantijeract in the asset specification.

Conversely, we find no significant interacttdrwith many human capital variables: not
with education in Spain and Germany and not witlcation in the asset specification for
the US, not for tenure in all specifications excm US with risk dummy and Spain

(with assets and Italy with the self-assessedaistude, not for experience in Spain and
Italy).

We must conclude that in the US, in Spain and abylbut not in Germany some
variables not directly connected to the investmenoicess but reflecting demographic
differences also interact with risk attitude. Corsety, for all specifications except the
dummy specification in the US, there are humantabpariables that should have an

effect through interaction with risk attitude bhat do not.

5.4 Are the parameter constraints on interaction tems acceptable?

Shaw’s model constrains the interaction termsraudiplicative specification with a risk

attitude term and human capital terms. We couldttesse restrictions by comparing the
coefficients on interaction terms in specificati(id) with the constrained versions of
(13) (identical risk attitude terms, Table 2) anfd(d4) (risk attitude terms vary by

investment term, Table 3). However, as we ar¢igtilhe replication and testing stage,
we decided to stay closer to Shaw’s specificatiod gest the restriction on the model
including Shaw’s a priori distinction between humeapital variables X and control

variables H. The estimation results of (15) inchgdithis distinction (but without the

restriction that the interaction term is the prddafca andp) are given in Appendix Table

B4a-B4d; we call this the unconstrained a priordelo

16 At 5%: at 10% level results are slightly stronger.
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In Appendix Tables B5a-b we test the constrainis tdsting whether the difference
between the constrained and unconstrained estirisgggnificant’. For Germany, this
implies to focus exclusively on the coefficientscbfanges in years of experience squared
and its interaction with risk, as this is the omstatistically significant coefficient. In

Table 4, we have collected the test results (teshn the differences).

In column Il of Table 4, where we test against €abl(single risk effect), the result is
clear: equality of coefficients is rejected for U8, Spain, Germany and Italy. In column
lll, we test against Table 3, where the risk adiuerm is allowed to vary with the
variables inX. Now, the model is rejected outright for the USAld@ermany, for Spain

with the risk attitude dummies but not for the asgecification and it is weakly rejected

for Italy in both specifications.

7 As before, to test the equality of the estimates, use a t-test statistic. Since comparing estisnate
involves combined coefficients (e.8:a), we need to take into account the standard dewiaif such
combination. This is done by using the “nonlineambinations of estimators” option in STATA.
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5.5 Conclusion on the replications

We draw the general conclusion that Shaw’s resuktsnot very robust. Replicating the
model as faithful as possible, we find many dewrati from her original estimates. The
unequivocal support that she reports in her Taldeds not generally hold. In our view,
the strongest blow to the model specification esrijection of coefficients on interaction
being equal to the product of coefficients on tepasate terms, with only support in the
asset specification for Spain. Yet, in all courgtnee find that risk attitude is relevant for
wage growth: in the general specification, riskitadie has always some significant
impact, one way or another. We also found suppotter&y Shaw did not:
heteroscedasticity, solidly predicted by the models rejected in the original estimates,

but we could not reject it in any of the four caus.

The outcomes of the replication studies differ keegtw countries. Judging from the basic
replications in Table 2 and the relevance of rigitumle assessed in Table 5, we conclude
that there is a fair amount of support for the apph for the US and much less support
for the other three countries. The strong resultaly when risk attitude is measured with
absolute risk aversion and the results in Tabledgesst that support is stronger in Italy
than in Spain and Germany, although the differeacesng the three European countries
are quite weak. Before claiming any systematic otffehere, we should reiterate
differences in the data that may also leave thagess. There are differences in sample
sizes (1746 for the US, 7562 for Germany, 758 fmais and 1357 for Italy; the original
US sample covered 2199 individuals), in the measarg of risk attitudes (ordinal
intervals in US, Spain and Germany, reservatiooepfor a lottery ticket in Italy) and in
the length of the observation interval of wagegdérs in the US, 4 years in Germany, 3
years in Italy and a variable length -tenure- imiSpthe original interval was 3 years).
We know that the length of the observation intetva$ an impact: results improve for
longer intervals (Brown and Taylor, 2003; our owereises for Germany). The data for
Spain are most removed from the original datase¢yTrefer to job stayers only, we do
not know working hours and the sample size is ssallShaw also estimates separately
for job stayers, but this does not affect her ttssinl a relevant way {ncreases from
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0.06 to 0.08). These features may explain the kigty share of explained variance in the

Spanish data (see Table 2): smaller sample, lastyservation period, stayers only.

It is tempting to relate the different outcomedlifferent features of the labour markets.
Institutional rigidities and more formalised wagettsig may preclude exploitation of
differences in risk attitudes. Table 6 presentscetdrs of the scope for rewards to risk
taking, by looking at wage dispersions. The digpersf log wage is highest in the US
and substantially lower in Europe. Within Europe@ge dispersion is indeed highest in
Italy but not much higher than in Germany, while Spain it is substantially lower,
suggesting (somewhat) more opportunity for gaimisk taking in Italy than in Spain
(and Germany). In the change in log wages, we tirad Spain and Germany are close
together, with smaller dispersion than in the UBe Temarkable finding is the very high
dispersion in Italy. We should note here that weasnee the standard deviation of the
average annual wage change i.e the wage changevetbsever the interval length as
dictated by the sample. By averaging change owetehgth of the interval, transitional
shocks are averaged out, presumably convergindgiéw mean zero. Thus, it is not
surprising that Spain has the lowest dispersionit &ss the longest interval (interval
lengths are equal to tenure and on average thesmuach larger than 2 or 3 years). In
Italy the interval is only two years long, and thwsuld push towards high measured
dispersion. Other data sources do not support tiemthat Italy has relatively high
inequality. In fact, in the European Community Helusld Panel, Italy comes out with

the lowest earnings inequality of the four coursirie

We can also look at institutional features of thiedur market. Labour market regulation
is much stronger in the US than in Europe. Withiardpe there are also market
differences but Italy is not known as markedly lessgulated than the other two European
countries. From the tables in Nickell (1997) we sae that in Italy union density and

bargaining coordination, both on the employer sidd on the union side, are at rather

18 Brown and Taylor (2003), discussed below, repastrang increase in“Rf the wage growth interval is
increased from 2 to 3 to 5 years: 0.021, 0.08%(8.1

19 Inequality is measured in decile ratio’s; data frdfremer Salverda, private communication. Budria and
Diaz-Giménez (2007) report the same result in thable 16: Italy has the lowest inequality of oliree
European countries in terms of Gini coefficient aoéfficient of variation.
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intermediate levels, union coverage (through ctitecbargaining) is high and the level
of employment protection is very high. Support ase of unemployment, however, is at
the low extreme among 20 OECD countries, with daagment ratio of 20% and a
benefit duration of 6 months.

Table 6. Standard deviations log-wages, changeslog-wages and residuals of Table 2

(dummies)
us Germany Spain Italy
Log wages 0.607 0.499 0.342 0.547
Change Log wages (annual averages) 0.138 0.103 70.08 0.257
Residuals (not squared) 0.873 0.408 0.485 0.492

With institutions endogenous, it is also interegtito look at measures of cultural
differences between populations (although the imzahip can easily go both ways, with
institutions also shaping “tastes”). Hofstede (2008 his project on measuring cultural
differences between societies, measured risk @#tuby the Index of Uncertainty
Avoidance. To cite its definition: “It indicates t@hat extent a culture programs its
members to feel either uncomfortable or comfortabie unstructured situations.
Unstructured situations are novel, unknown, suipgisdifferent from usual. Uncertainty
avoiding cultures try to minimize the possibility such situations by strict laws and
rules, safety and security measures, and on tHespiphical and religious level by a
belief in absolute Truth; 'there can only be onatfitrand we have it". The score on the
index is 46 for the US, 65 for Germany, 75 forytahd 86 for Spain. The differences
underline the commonly assumed gap in risk attgéuzween the US and Europe, and in
this sense match our results. But the ranking efttliee European countries does not
match our ranking of the replication results: rigkato Spain and Germany, Italy does not
stand out as a risk seeking society.

We conclude that our replication results appeabedn conformity with indicators of

labour market differences between the US and Eurdpe less regulated American
labour market is more conducive to risk taking amdhis environment Shaw’s model
performs better. But we are unable to link theedl#hces in model performance within

Europe to differences in labour market settings.
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We should note that conceivably, an effect of a#fitude on wage growth may not be
causal but reflect the impact of other variableat tborrelate with risk attitude. For
example, ability as measured by 1Q is known to hsweh correlation. Controlling for

schooling, also known to correlate strongly witlligbshould at least partly remedy this
defect. But in fact, we cannot rule out that therelation between ability and risk attitude

originates in the fact that both correlate with eation.

6 A perspective on further research

The replications have taught us that risk attitddes have some relationship with wage
growth. However, the restrictions implied by Shawisdel are not supported by the data.
Moreover, we indicated in section 2 that we ar&aal about some features of the model.
Here, we will comment on Shaw’s model, specify ameodel and present some final

estimation results based on the new model.

6.1 Reflections on the Shaw model

The Shaw model is interesting as it formalises #raaive intuitive notion on risk,

individual risk attitudes and wages within the huntapital framework. But as always,
one can take issue with the details of the spetibn. We identify five issues where we
do not fully agree with the specification. Firdtetshare of investment in new human
capital s is approximated as a constant, on the argumentdiffarences between two

periods will be small. But a constant investmere ia at variance with the key prediction
from human capital theory that it declines with esience, because of declining marginal
benefits (as remaining working life shortens) amttreéasing marginal cost (as
opportunity cost goes up from increasing pay-ashfraccumulated earlier investments).
In practice, the change in the investment share aha®n-negligible effect on wage
growth. A one percentage point drop per year de¢sppear unrealistic, but neglecting

this would neglect one percent point wage growthysar, which may be a substantial
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share of annual wage growth. In the empirical dfwation, concavity of the earnings
profile is restored by relating the productivity iolvestment in producing new human
capital to the variables that in the conventionahdér equation generate concavity
(experience and tenure). While empirically it ismiaterial whether concavity is due to
declining investment volume or to declining investih productivity, the former

interpretation is both more appealing and in lingwtandard human capital theory.

Second, equation (8) specifies an empirical ratatip for the value of human capital
itself, not for the value per unit of risk. This piies that the value of human capital
investments depends on individual characteristidstat returns do not depend on risk.
One would be inclined to predict that the labourkaticompensates for human capital
risk as markets commonly do (see the evidence suimedain Hartog (2007), the

example for the US in Hartog and Vijverberg (20aiyl for Denmark in Diaz-Serrano et
al. (2008)). If so, human capital risk would appear the left hand side of (8).

Remarkably, this would explain why Shaw does nuad fieteroscedasticity

Third, equation (8) relates the value of humantehpivestment to thkevel of schooling
and tochangesin tenure and experience. This is an unmotivatkd@c specification.
Why would the value of investment depend on thengkan tenure, rather than on tenure

itself?

Fourth, risk is not visible in the pay off to ine®nt. The risky investment share
responds to human capital risk (see equation (@), wages, ie the return to human
capital, shows no sign of risk: according to ecquat(8) the value of human capital
investments is subject to measurement errors dubramy volatility.

Fifth, it is not clear what the return to humanitaps. If -z in equation (5) refers to the
rental rate of human capital, one would expead iappear in the wage equation. If it is
the discounted return per unit of investment, omaild expect it to decline with age
because of the shrinking horizon, unless infinitgking life is assumed.
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6.2 A new model

In reaction to the shortcomings we identified ahave have constructed a new model to
deal with risky human capital investment. We atbeapragmatic about this attempt. We
do not intend our model to serve purely analytipatposes, with all the required
precision and detail, we just want it as a framéwior guidance and interpretation of

empirical work.

Suppose, individuals at adeinvest a share of their stock of human capital in the
production of new capital. From standard humantahgheory we know that this share
will be declining int, as marginal benefits fall from an approachingtdirhorizon and

marginal costs increase with the returns to eairiestment. The result is a capital stock
net of new investmentl;, that is increasing in at a decreasing rate and possibly

declining after some point if depreciation stad$ite.

Suppose, after deciding on their total investmientividuals decide on the degree of risk
of their human capital portfolio (this means weleegpossible effects of risk attitude on

total investment). There are two types of humantahsafe and risky. The safe human

capital has returrr, the risky has returme + &, where Ef) = 0, E(erf):a2 and

E(ate

t+ ]

):O. Standard investment theory tells us that theesiarested in the risky

assets ,equals

g =HT (16)

whereR is half the Arrow-Pratt measure of relative rislesion. This is just like Shaw’s

model (see also Hartog and Vijverberg, 2007, wiia#lls out the derivation).

We can now write the wage at ag®\, as the return on human capital:
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W = K{”Jé(um){l—”_rj r} (17)

The first part is the return on risky human capitiaé¢ second on safe human capital, both

weighted by their share in total net wedfthwWe can rewrite this to

-r -r
W = m{w—ng(ﬂ—mg e}=KtF: (18)

P; is the average return on the individual’'s humaralti"e Note that we made the
assumption that the individual always invests i@ #ame proportion in safe and risky
human capital, whether in school or in the posbstlenvironment. In school, this
involves selecting the proper mix of courses (Haad Vijverberg, 2007), when in the
labour market this involves selecting the relevearteer profile in terms of on-the-job
training, formal courses, type of firm and industtype of employment contract (.e.g
length of probation periods), etc. Note that Shaplieitly models growth of the human
capital stock but does so at a constant investmaet We just assume the standard
human capital stock profile and model the shareisky investments in total human
capital investment; this share will be constanesslsome parameter would change with

age.

Equation (18) provides a good framework for estioratind interpretation. The wage is
multiplicative in net human wealth and its rentaice P. The priceP is a weighted

average of returns on the safe investment, of igle premium and of the stochastic
shock. We will derive key predictions, both for vedgvels and for wage changes. Wage

changes are defined as

-r
AW =W - W, = B K+ KD (e ) (19)
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Expected wage growth follows the net capital pepfdctual wage growth dances around
this profile according to the difference in shookgjghted by a term iR both wage and
wage growth have heteroscedastic errors, in rigkssanR and in capital stock, i.e. in

the dimensions of time (age, experience, tenure).

The expected wage level is negative in risk averBio

0 t ('1"l_r)2 H—r 1
=-K + E r— 20
oR ‘{ 0°R  J0’R'| F (20)

which has a negative expectation, as)Ef 0. (remember that we have assumed a two-

step decision process, where individuals first de@n total investment and then on the

degree of risk in their portfolio; total investmesithen not affected by risk attitude).
Wage growth is also negative in risk aversion:

oAW, u-r 1 oP
R - MR RlE A FAK G @D

With E(%j<0, this implies a negative expected derivative ifisKincreasing and a

positive derive if K is decreasing: higher risk esren gives smaller absolute values of

expected wage growth.

We can also be explicit on wage variances. Theaxasd of the wage level can be derived

as

V(W)= Ew- W) = K[ﬂ,’!;jzaz (22)
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which implies

oV (W) _ L 9K,
s -2V (W) K
(23)
oV (W) __ 1
T 2V (W)=<0

The variance of the wage level increases or deeseagh the change in the capital stock
and declines with increasing risk aversion. Theavae of wage growth can be derived

as

v (aw) = KZ[‘HJ V(g -5.,)=2 KZ(/H] o? (24)

o’R o’R

This is simply twice the variance of the wage lexadl thus, the derivatives of wage level

and wage growth variance have the same sign.

Thus, our model has the same key predictions as'Shaage level, wage change, wage
variance and variance of wage change are all deglin risk aversion. Empirical work

can focus on these key predictions.

6.2 Implications for estimation

The structure of the wage equation leads to suggesfor estimation. The wage function

is built up as a multiplication of size of the reatpital stock and its rental price. The

capital stock develops in function of age, expergeand tenure. The (initial) level of the

capital stock will also vary with education. Thacprg equation depends on what we

assume about the market for human capital. If hurcapital is homogeneous and

divisible, like financial capital, rental ratesmdau are identical across the market and the
variance of the return for the risky asset may aklsohe same throughout. The individual

rental rate then only varies with R. If the markes subsets (i.e. capital heterogeneity
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across types, e.g. industries, or education) thee prill vary across subsets with these
characteristics.

The wage equation we derived is highly similarhtattdeveloped by Shaw. But our clear
separation in a human capital component and angricomponent can provide good
guidance to specifications for estimation, as gusfgested. We will not pursue this in the
present paper. We will simply conclude by esting#@nwage level equation and a wage
change equation derived from the same specificattoms avoiding the curious ad hoc
mixture of level and change variables that Shawiegplf we estimate avage level
equation, we should have variables to reflect thpital stock: education, experience,
experience squared, tenure, tenure squared. Ttiagpdomponent should be represented
by risk attitude, multiplicatively and the errorieshould also enter multiplicatively. We

can use a multiplicative specification for the wageel, or estimate a log specification.

If we estimate inwage changeswe can still use education, experience, expegienc
squared and tenure, tenure squared, to refleatitieges in the capital stock, and there

should be a multiplicative component in capitatkiaisk attitude and error.

More specifically, we have

W={k+kSr kB kE+ kF kF{ & bf+ (25)
L M o
u, = Ktﬁ &, , 1.e. heteroscedastic in K and R.

In changes, we would have

AW, =(a+bR){ kA B+ kA B+ jA F g0 T+ (26)
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kK X1

5 (51 —51_1), I.e. heteroscedastic in K and R.
o°R

u =

The difference with the Shaw model is that we systiically distinguish between the
capital stock and its price, and between a leveti§pation and a change specification
derived from the same basic model; we do not akolucation to affect the change in
wages. . As in Shaw, we do not invert the riskiade measures but just enter them as
they are, multiplicatively. To link up with the déar results and common practice, we

estimate earnings in logs. Table 7 presents thdtses

As Table 7a shows, the relevance of risk attitudesvage levels is almost uniformly
supported. Only in the ARA specification for Ital/risk attitude not significant. When
we estimate in changes (of log earnings), in Taklle results are somewhat weaker:
standard errors increase, and for the US, the nslstiverse have no longer the largest
wage growth, the coefficient for Germany is no lengignificant. For Italy there is a
reversal: risk attitude measured through assetiiggdds no longer significant, but when
measured directly in attitude it?fs Note that we also find remarkably similar ratdés o
return to education in the European countries: &%%compared to 9% in the US. Thus,
we find remarkably strong support for our spectimas. In wage levels, risk attiudes is
only insignificant in the dummy specification faw@lly; in all other cases, we find the
predicted signs at conventional significance levéts wage changes, our results are
closer to the replication results: no significamecésermany, no significance in Italy for

assets, a non-monotonic result for the USA in duesmi

Brown and Taylor (2003) use data from the Britishuskehold Panel Surveys and also
estimate the relationship of wage growth to rigkwade. The panel has no direct evidence

on risk attitudes but it does have evidence orritky asset share. They estimate Shaw's

2 We have also estimated the models for wages r#therlog wages. In levels the result are qualiehyi
quite similar to those in log levels (only the dasseefficient for Italy is no longer significantn changes,
estimation results are markedly weaker: a pervegsalt for the US in dummies, the Spanish dummy
coefficients are no longer significant and the ARpecification for Italy does not converge. The risk
coefficient for Germany is significant though. Thug now find for Germany that risk attitude is
significant in all specifications except in changé$og wages.

34



model, with an a priori distinction between humapital variables X and controls H.
However they deviate from Shaw by measuring expeden levels, allowing experience
squared to be included, by omitting tenure and legsuaring education in degrees rather
than years. Asset share has a significant effeavage growth; magnitude and t-value
increase if they extend the interval of observedavgrowth from 1995-1996 to 1995-
1998 and further to 1995-2000. Coefficient and ificemce level also increase if they
instrument asset share. Thus their results als@atel that there is some sort of a
relationship, but they relate wage growth to levadl®xperience, which does not seem

proper to us.

Finally, we tested the prediction that residual vagriance (risk) is higher for those who
are less afraid to take risk. As Table 8 showsyékalts are mixed. There is clear support
for the prediction in Germany, a fair amount of goi in Spain, weak support in the US,
support in Italy for the absolute risk aversion cfieation but not for the asset
specification. Significance levels do not changeewlve add the other variables to the
regression equation, and magnitudes of coefficiargsonly marginally affected. Again
we find better performance for the level specifmatthan for wage changes. In levels,
only the coefficient for Risk 4in the US and theeffwient for assets in Italy violates the

prediction of wage variance increasing in willingaeo take risk.
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Table 7a. Estimating the new model, in levels

Risk dummies and Risk Attitude Assets
USA Germany Spain Italy USA Spain Italy
Coef t Coef t Coef t Coef t Coef t Coef t eto t

Constant 0.933 9.17 0.738 24.48 6.12 79.48 0.803  0.10 1.031 10.62 5.844 100.5: 0.809  8.14
Risk 3 (averse) 0.002 0.17 -0.033  -4.4C
Risk 4 (more adverse) -0.078 6.32 -0.042 -5.8¢
Risk (0-10 transf) 0.008 3.5
Absolute Risk Aversion -0.001 -0.23
Asset 0.134  9.27 0.026  6.0¢ 0.008 221
Years of tenure/exp. 0.008 1.2C 0.011  1.6¢
Years of tenure 0.024 5.9¢ 0.023 15.71 0.013 3.01 0.015  4.02 0.013  3.09
(Years of tenuré) -3-10° 292 -1-10*  _7.g¢ -1-.10°0 2; -1-10° 181 -1-10° 86 -1-.10° .23 -1-.10° 193
Years of experience 0.00t  0.8¢ 0.024 14.02 0.018 291 0.009 151 0.018  0.00
(Years of experiencé) 110" pg: -1:10' 3190  310° 04z -0000 -2.3¢ -2:10' 188 -1:10° 03C  -0.000 -2.37
Years of education 0.09C 19.54 0.071 43.20 0.074 18.69 0.069 18.14 0.075 15.69 0.071 19.03 0.067 17.29
Union 0.11¢  4.8: 0.130 5.08
Black -0.30C -8.64 -0.192 -4.70
Male 0.24%  9.0€ 0.241 26.40 0.285 10.4¢ 0.123 252 0.207  7.55 0.289 10.60 0.119 245
East -0.324 -30.33
German -0.022 1.2C
Big firm 0.186  8.0¢ 0.175  7.55
Single 0.014 0.5¢ 0.034  1.30
No permanent -0.135 -4.87 -0.126  -4.53
Part-time
Centre -0.003 -0.10 0.004 0.14
South -0.090 -3.06 -0.081 2.74
Married 0.017  0.37 0.018 0.39
N 2028 10402 1364 1309 1949 1353 1309
R 0.965 0.960 0.998 0.94 0.966 0.998 0.940
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Table 7b. Estimating the new model, in changes

Risk dummies and Risk Attitude Assets
USA Germany Spain Italy USA Spain Italy

coef t coef t coef t coef t coef t coef t eto t
Constant 0.85¢ 9.7C 0.216 19.40 0.094 214 0.030 1.13 0.396  7.5¢ 0.068 2.54 -0.023 -1.38
Risk 3 (averse) -0.54¢  -7.1% -0.083 -0.48
Risk 4 (more adverse)  .0.04¢ -0.41 -0.298 -2.30
Risk (0-10 transf) 0.026 0.6
Absolute Risk Aversion -0.621 -5.26
Asset 1.878 4.3¢ 0.815 3.6¢ 0.044 0.11
A years of tenure/exp. 0.089 4.23 0.057 5.8z
A years of tenure 0.00: 0.4t 0.003 1.81 0.010 0.92 0.007 2.4C 0.005 0.79
(A years of tenuré) 4-10"  16¢ -1:10' 03¢  -0.001 -155 -0.001 -1.712 -1-10° 07 -1-10' 08 -1-10' 067
A years of experience -0.001 -12.64
(A years of experiencé) .0.00: -7.4% -0.001 -2.70 -1-10' 049 -0.001 -65C 410 37¢  1-10° 041
N 1746 7561 758 1309 1688 751 1359
R 0.175 0.07 0.377 0.005 0.202 0.389 0.002
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Table 8 Regression of squared residuals on risk attide

USA Germany Spain Italy

coef t coef t coef t coef t
In wages
Risk 3 0.003 0.09 -0.052 -1.44
Risk 4 -0.041 -1.03 -0.072 -2.08
Risk (0-10) 0.024 5.61
Absolute risk aversion -0.082 -2.77
Assets 1-16 6.99 0.042 2.28 -0.018 -0.87
A In wages
Risk 3 -445  -3.87 0.018 0.15
Risk 4 -035 -0.29 0.048 0.42
Risk (0-10) 0.035 5.66
Absolute risk aversion -0.089 -2.77
Assets 4-18  0.07 0.133 1.92 -0.004 -0.21

The residuals are from the regressions in Tabkengazb
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7. Conclusion

Shaw’s model can be considered a forerunner oétherging research on the role of
risk taking in schooling choices and their conseges. In her contribution she
reports clear support for the prediction that imdlinals who are less afraid to take risk
will experience higher wage growth. The predicti®based on the notion that human
capital is a risky investment: less risk averseaviddials invest more and thus will
reap more benefits. In our replication we foundia &mount of support for the US,
but les support for three European countries. Waddittle support for her specific
model; restrictions on parameters following fronr heodel were generally rejected.
As we were not fully comfortable with the analyticaodel itself, we formulated a
new model in the same spirit, taking the life-cidl@estment profile as given and
focusing on the mix between safe and risky humanitada Just as when testing of
Shaw’s model, we found general support for the dasedictions of our model:
wages are sensitive to an individual's risk at&tuahd residual wage variance, a
measure of risk, is indeed higher for individualighwower risk aversion. Support is
stronger for a regression in wage levels than ilgevahanges. Support for the
relevance risk attitudes is also reported by Brand Taylor (2003) for the UK and
by Bonin at al (2007) for Germany. The impact osideal variance has not gotten

much attention so far, but is an essential patth@fstory.

Our conclusion from this paper is that continuihg tine of research is promising.
Both intuition and direct observation as well aspeioal research indicate that risk
taking is relevant in the labour market and thsk mttitudes will matter. To move
ahead, it would seem important to reflect on thesgme channels of transmission of
risk attitude on wages and wage growth. One maytbf participation in training,

the nature of these training programs (one typetrahing may provide more

protection in the labour market than another) ahdnobility, between jobs and

employers. Job mobility may involve taking on nasks (although this depends on
the nature of labour contracts) and we also knat ¥bluntary movers usually have
higher wage growth than stayers (see e.g. GaraezRé@d Rebollo (2005)). But also
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within firms, depending on the level and the natnfréhe job, there will be scope for
more or less risky actions and initiatives and thay impact on careers. Charting his

territory will be an interesting next step.
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Appendix A. Description of the datasets.

The results reported in this paper are based orStheey of Consumer Finances
(SCF), issued by the US Federal Reserve Boardopearation with the Department
of the Treasury; the German Socio-Economic Pan@Ef), conducted by the
German Institute for Economic Research in Berlive Bank of Spain’s Encuesta
Financiera de las Familias (EFF) and the Bank aly’® Survey of Household
Income and Wealth (SHIW).

These surveys include rich information on a largenber of socio-economic
variables on demography, education, employmengn&; housing and wealth. The
main goal of the SCF, the EFF and the SHIW is twvigle detailed microeconomic
information about the households’ wealth statusfarahcial decisions. The GSOEP,
in turn, puts less emphasis on household wealtiodos more explicitly on labour

market and living conditions.

In the following we describe the waves that we hased in the paper.

SCF (1983-1989)The SCF is a cross sectional survey conductedydheee years
since 1983. Even though it has no panel struciar&986 a very brief re-interview
was conducted with the 1983 SCF respondents. Sh@®36) results are based on
data from these re-interviewed households. Howeawes, information is no longer
publicly available: alter the 1989 wave it was died to base the panel on the 1983
and 1989 waves and disregard most of the informatadlected in 1986. Specifically,
in the 1983-1989 panel “the 1986 SCF is treatedy @d a source of limited
information for the construction of the cross-sectvariables mentioned above and
for some very limited editing. No other informatilm the 1986 SCF is used in the
construction of the 1983-1989 panel file and 19&giables were not used to
condition either the 1983 or 1989 imputations”. Treeults in this paper are, thus,
based on the 1,479 households from the 1983 watewvidre re-interviewed in 1989.
For further details see Kennickell and Starr-McCId®97).
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GSOEP (2000-2004).The German Socio-economic Panel (SOEP) is a large
household panel which includes all individuals oltean 16 living in a sampled
household. The SOEP panel started in the old FeBequblic of Germany in 1984
and included the former East-Germany from 1990 edsvaln 2004 the panel
included for the first time a question on risk.the empirical analysis we therefore
include the year 2004 and go back to 2000. The gdsgmin wage and any other
variable are defined on the 4-year span (from 2002004), to give the model a fair
chance (the German results get very weak for shpeeods). In this way we closely
replicate Shaw'’s results. Using yearly changesatsteads to mostly non-significant
coefficients. For obvious reasons the sample tsicesd to those individuals who are
working in both years. In order to look at wage rades, we have to assume that
individuals’ risk attitudes measured in 2004 haeerbstable from 2000 to 2004.

In the sample there are 7740 individuals who weesgnt in both years, i.e. 2000 and
2004. Following Shaw we delete from the sampleviddials younger than 21 and
older than 64 in 2004. Then we are left with 76B%esvations. These are the ones we

use in our regressions.

EFF (2003). The first wave of the EFF is based on data ca@t&étom October 2002

to May 2003. During that time, 5,143 householdseniaterviewed. The EFF was
modeled after the American SCF. Only 758 individualit of 5 143 in the original

sample report the starting salary in their actuah.fSince this variable is needed to
calculate the annual wage growth used in our regres, we are forced to work with
such a small subsample.

SHIW (1993-1995). The data we use in our study comes from the itefarvey of
Household Income and Wealth (SHIW). It is a panevsy (annual from 1977 to
1987 and biannual from 1989 to 2000) carried ouBhagca d’ltalia (Italian Central

Bank). The survey contains detailed information lousehold characteristics,

44



employment, income, assets, financial habits, tgpehome tenure and several
guestions related to homeownership and borrowimglitions. Additionally, starting
from 1995, the survey also includes rotating gqoestiaimed at the analysis of
specific issues. The 1995 wave contains questiddseased to the household heads
that allow us to construct a measure of absolde aversion. We use the waves
corresponding to 1993 and 1995 to estimate reakvgagwth. We chose this two-
year interval as it provides an acceptable numberdividuals with valid answers in
the risk attitude question that are present in heéves (1,357 household heads).
Alternative samples could be also constructed ugiagvaves corresponding to 1995
and 1998, or 1995 and 2000. However, these twoogerivould provide small
samples, i.e. about 550 and 350 observations, ctgplky.

The survey also provides information on the amaidissets held by the households.
It allows us to construct a measure of risk behavilased on the percentage of risky

assets over all assets (see below).

There are some concepts that are common acrossysuand that we use in this

paper:

HouseholdsA household is defined as a group of people shate expenses and the
same dwelling. It includes household members that tamporarily absent and
excludes domestic servants. The SCF and the EF§idarnthe person who chiefly

deals with the financial issues of the householdatdhe household head.

Earnings We define labour earnings as the sum of aftetab&ur income both from
paid employment and from self-employment. Note thatinclude only wage income

from a person’s own business firm, not all income.
Hourly wages We define hourly earnings as after tax annuabdatincome divided

by hours worked per period. Hours per period asetian measured hours per week,

adjusted to match the observation period for egmiin the Italian and the Spanish
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data, wages are deflated to real terms using tHes@ies, in the other datasets they

are not. This makes no difference if observaticglisghave equal length.

Wealth We define wealth as the value of assets minutsd€ur definition of assets

includes financial and real assets, including thkier of residences and real estate,
businesses, vehicles, jewels, works of art, anigsick and fixed-income securities;

bank accounts; mutual funds; the present valueen§ipn schemes; the cash value of
insurance policies, and other assets, including é&ssets. The SCF and the EFF
oversample wealthier households. Oversamplingtended to better characterize the
economic status of the wealthy, and to get a samhmglerepresents the total wealth

holdings of the population.

Weighting To make the sample representative of the totauladion, the surveys
include sampling weights. These weights are thers® of the probability of being
included in the sample, given the oversampling loé twealthy, geographical
stratification, and differential unit non-respon3éis probability is calculated using
the household socio-economic characteristics, sgcthe size of the municipality
where the household is located, its census arehjtanvealth and income level. In

the Italian SHIW we do not apply weighting, as sianple is representative.

Risk attitudgSCF, EFF and SHIW)

Following Shaw (1996), we proxy the attitude ofiinduals towards risk using two
different types of information. The first one issled on the proportion of risky assets
that the individuals has relative to his total metrth. We follow Shaw in taking the
share of risky financial assets among financiaktssand not among all assets (or
wealth). Residential investment, included in weditht not in financial assets, is
investment in a far less perfect market than tleeksimarket and involves other
considerations that would make the home investmess$ informative on risk

attitudes. In line with Shaw we call this variabASSET'.
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The problem with the asset variable is of course thany households have no risky
assets. In the original Shaw data, 1072 houselmltd®f 2199 or 48.75 % have no
risky financial assets. In our four data sets,gbeentages having no risky financial
assets are 42.8% in SCF, 55.8% in EFF and 88.135i1lV.

The second type of information is form individualfsassessment of risk attitude. In
SCF and EFF this is based on the question:

e Which of the following statements do you feel Hestribes your household
in terms of the amount of financial risk you ardlimg to run when you
make an investment?
1.-Take on a lot of risk in the expectation of atitag a lot of profit
2.-Take on a reasonable amount of risk in the &agiea of obtaining an
above-normal profit
3.-Take on a medium level of risk in the expectatd obtaining an average
profit
4.-You are not willing to take on financial risk

Following Shaw, we define the dummy RISK4 = 1 ¢ tindividual answers “4” (=0
otherwise) and RISK3 = 1 if the individual answé&35 (= 0 otherwise) to the above

guestion.

In the SOEP, the individuals’ risk attitudes areaswed using a self-reported
measure of willingness to take risks (for an extendiscussion on the validity of this
measure in the SOEP see Dohmen et al., 2005 )qdé&stion runs as follows, with
different worodings for the different areas, e.gcupation, health, or financial

matters:
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People can behave differently in different situasio How would you rate your
willingness to take risks in the following areas.(...)?

where 0 means: 'risk averse' and the value 10 mefaitly prepared to take risks'
We use the risk measure with respect to occupation.

Finally, in the SHIW, the second measure of riskraion is based on individual

responses to the following question:

“You are offered the opportunity of acquiring a ségypermitting you, with the
same probability, either to gain 10 million lirg] €5,200)or to lose all the
capital invested. What is the most you are prepaogehy for this security?

Using a Taylor series approximation to the utilftynction Hartog et al. (2002)
obtained the following expression for the Arrow+Prmeasure of absolute risk
aversion (ARA):

(AZ-R)

{;(32+AZZ)—AEZ}, (1)

ARA =

where A is the probability of wining this “lottery”Z is the “prize” andP is the
amount that individuals are willing to pay. Accardito (1), individuals who are
willing to pay about 5 million lire (P€2,600) are assumed to be risk neutral
(ARA=0). Below this amount, individuals are assunede risk averse (ARA>0);
and above this amount, risk lovers (ARA<O0). For mmaxm risk aversion (P=€0) we
get ARA=2/Z, and for maximum risk loving [(B5,200) we get ARA=-2/Z. In the

estimates we present we have multiplied ARA bytd@et a more convienent scale.
This measure has proven a good performance inestudgarding the effect of risk

attitudes on individuals’ economic decisions (D&arano, 2005). This author shows

that this ARA measure computed with the same datat® a significant negative
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effect on e.g. the investment in risky assets ptiobability of being self-employed or

the probability of being homeowner for householdh wsky incomes.
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APPENDIX B. ADDITIONAL TABLES
Table B1. Allowing R to vary for human capital variables (equation (14))ALn(hourly wage)

Risk dummies and Risk Attitude Assets
us Germany Spain Italy us Spain Italy
coef t coef t coef t coef t coef t coef t oet t
Constant =N 1.58¢ 5.4 0.21¢ 7.8 -0.06¢ -0.1:2 0.14: 1.52 0.555 3.21 -0.342 -2.62 -0.086 -1.47
Asset Bo 1.223 1.5¢ -1.472 -2.22 -0.671 -1.26
Risk (0-10 transf.) Bo -0.05¢ -0.44
Risk 3 (averse) Bzo -1.04t  -10.2: 3.72(C 0.0¢
Risk 4 (more averse) Bao -0.91: -9.3¢ 0.761 0.0t
Absolute Risk Aversion (ARA)  Bg -0.71% -2.3C
Risk3 * (A years tenure/exp.)  Bar 3.011 0.17
Risk3 * (A years tenure) Ba1 -1.67: -5.97
Risk3 * (A years tenure)"2 Ba2 -1.47¢ -6.2¢ 2.76( 0.0t
Risk3 * (A years experience)*2  Bi3 -0.87: -9.1(C 2.147 0.11
Risk3 * Years education B, -1.411 -3.2¢ -0.097 -0.07
Risk4 * (A years tenure/exp.) Bar 2.44¢ 0.1€
Risk4 * (A years tenure) Bar -1.47: -5.1C
Risk4 * (A years tenure)"2 B,  -1.00¢  -3.51 -1.462 -0.1¢
Risk4 * (A years experience)*2  Bus -0.62( -4.7: 2.52;: 0.1z
Risk4 * Years education Bas -2.67 -2.6: -0.641 -1.1t
ARA * (A years tenure/exp.) B1 -0.387 -2.2¢
ARA * (A years tenure) B2 -0.48¢ -4.5¢
ARA * (A years tenure)*2 B3 -1.331 -0.4t
ARA * (A years experience)’2 B, -0.61z -3.1¢€
Risky.10* (A years tenure/exp.)  B. 0.71¢ 0.9¢
Risky.10* (A years tenure) B 2.86¢ 0.3¢
Risky.10* (A years tenure)2 B3 0.13( 1.6
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Risky.10* (A years Bas 17.94¢ 0.06

experience)™.

(A years tenure/exp.) a1 0.01t 0.2t 0.050 2.99

(A years tenure) a1 -0.04: -3.3¢ 0.00: 1.7¢ 0.02z 1.7¢ 0.002 0.21

(A years tenure)™2 axo 0.001 3.7¢ -1-10°  -0.41 -1-10° -0.07 -0.001 2.4 0.001 2.3t -0.001  -2.94

(A years experience)"2 ays -0.00:  -6.5E -0.001 -12.6¢ -1-10° -0.1€ -3-10° -0.3( -0.001 -6.0¢ -2-10° -0.76

Years education ayy -0.03:  -1.8Z 1-10° 0.0¢€ 0.03: 0.74 -0.01z -1.7¢ 0.007 0.6: 0.030 3.37

Asset * (A years tenure/exp.) B1 0.969 1.04

Asset * (A years tenure) i 6.805 0.1¢ -0.728 -0.59
Asset * (A years tenure)*2 B2 -1.394 -3.8: -1.846 -3.63 -0.389 -0.28
Asset * (A years experience)"2  Bs 0.482 3.0¢ 5.320 0.59 1.363 0.43
Asset * Years education Bs -2.522 -0.8¢ -1.346 -2.42 -2.058 -0.72
Male am -0.12¢  -3.0¢ 0.00z 0.2¢ 0.11¢ 2.2¢ 0.01¢ 0.3¢€ -0.146 -3.4¢ 0.114 2.34 0.012 0.25
Union ap -0.268  -4.2Z -0.209 -2.8¢

Black ays 0.05¢ 1.2¢ -0.113 -2.3¢

East A -0.001 -0.1C

German A3 -0.001 -0.0t

Big firm ap 0.001 0.01 -0.057 -1.35

Single ays 0.06¢ 1.4¢€ -0.01¢ -0.2¢ 0.077 1.66 -0.037 -0.81
Nonpermanent A -0.11¢ -2.3¢€ -0.102 -2.04

Part time A 0.18: 1.6t 0.224 2.27
Centre As -0.06¢ -1.7¢ -0.058 -1.67
South A -0.05z -1.6¢ -0.031 -1.08
Number of Observations 1,746 7,562 758 1,309 1,688 751 1,564
2 statistic 238.6" 279.5" 188.99" 73.94" 92.1" 90.15" 38.51"
R? 0.215 0.076 0.399 0.016 0.227 0.426 0.015
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Table B2: Testing equality constraints of uniform fisk interaction.

Variable Coeff. Table ¢ Coeff. Table B1 Test
us Constar 1116 * 0.646 = 1.223 * 0.555 58.61
A years tenul 1.116 * 0.009 = 6.805 * 0.002 -115.42
ASSET (A years tenure) 1116 *  -1.10° =  -1.395 * 0.001  129.59
(A years experience) 1.116 * -0.001 = 0482 * -0.001 -23.40
Years of eucatior 1.116 * -0.004 -2522 % 0.007 -48.33
Constar -0.460 * 0.450 = -1.045 * 1.588 167.66
A years tenul -0.460 * -0.007 = -1.673 * -0.043 -181.16
(A years tenure)’ -0.460 * 0.000 = -1.474 % 0.001 113.19
(A years experiele)™z -0.460 * -0.001 = -0.873 * -0.003  -152.80
Years of educatic -0.460 * -0.021 = -1.411 % -0.032  -104.53
RISK

Constant 0.118 * 0.450 = -0.912 * 1.588 167.36
A years tenut 0.118 * -0.007 = -1.473 * -0.043  -157.42
(A years tenure)*2 0.118 * 0.000 = -1.008 * 0.001 76.08
(A years experience) 0.118 ~* -0.001 = -0.620 * -0.003 -150.65
Years of education 0.118 * -0.021 = -2.677 * -0.032  -153.90
Germany RISK (A years experience)*2  0.025 * 0001 = 0.130 * -0.001  _102.40
Spain Constar 1.249 = -0.113 = -1.472 * -0.342 -18.64
A years tenure/ex 1249 * 0.042 = 0.968 * 0.050 -83.47

ASSET (A years tenure)”2 1249 *  1.10° =  -1.846 *  -0.001 4.92
(A years experience) 1249 *  -4.10° = 5320 * 2-10* 87.61
Years of educatic 1249 = 0.010 = -1.346  * 0.030 22.12
Constar -0.067 * -0.222 = 3.720 * -0.068 22.83
A years tenure/ex -0.067 * 0.067 = 3.011 * 0.015 28.44

(A years tenure)’ -0.067 * -1.10° = 2.760 * -1-10* -41.51

(A years experience) -0.067 * -5.10° = 2.147 * -1.10* -9.60
Years of educatic -0.067 * 0.023 = -0.097 * 0.032 -23.92

RISK

Constar 0279 * 0222 = 0.761 *  -0.068 17.88
A years tenure/ex -0.279 * 0.067 = 2.449 * 0.015 39.40

(A years tenure)’ -0.279 * -1.10* = -1.462  * -1-10* -41.29

(A years experience)*2 -0.279 * -5.10° = 2522 * -1-10* -24.84
Years of educatic -0.279 ¥ 0.023 = -0.641 * 0.032 -15.50

Italy Constan -0.593 * 0.166 = -0.713  * 0.143 1,76
A years tenure -0.593 * 0.016 = -0.387 * 0.022 -2.96

RISK  (A'years tenure)’ 0593 * 0001 = -0.486 *  -0.001 4.50
(A years experience) -0.593 * -1.10° = -1.331  * 3.10° -2.83

Years of educatic -0.593 * -0.012 -0.612 * -0.012 -1.55

Constar 1130 * -0.042 = -6.71¢ * -0.08¢ -7725

ASSET A years tenul 1130 * 0.002 = -7.280 * 0.005 27911

(A years tenure)’ 1.130 * 2.10° =  -3.890 * -1-10*  -116.7:

(A years experience)?2  1.130 * 4.10° = 13620 * 3-10° -5.84

Years of educatic 1.130 * -0.001 = -20576 * 0.002 86352

Note: we test whetheﬁaj (equation (13),

Table 2) equal$a;
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Table B3a: US, unconstrained (equation (15))

Risk dummies ASSETS
Coef t Coef t

Constant ao 1.31¢ 3.4¢ 0.26¢ 1.22
Risk3 (averse) B3 -1.271  -3.05
Risk4 (more averse) Bs -1.021  -1.96
Asset Bo 1.80¢  3.5¢
Risk3 *(A years tenure) Ba: 0.081 3.55
Risk3 *(A years tenure)’ Bz -0.00z  -4.32
Risk3 *(A years experience)2 Bs; 0.003  4.76
Risk3 * Years educatio Baa 0.037 1.4¢
Risk3* Union Bzs 0.130  0.87
Risk3 * Black Bzs -0.371 -2.01
Risk3 * Male B3 -0.250 -1.1
Risk4 *(A years tenure) Ba1 0.064 2.32
Risk4 *(A years tenure)"2 Baz -0.001 -1.74
Risk4 *(A years experience)2 B,s 0.002 2.51
Risk4 * Years education Baa 0.065 2.27
Risk4* Union Bas -0.081  -0.49
Risk4 * Black Bas -0.87C  -4.0C
Risk4 * Male Ba -0.376  -1.47
Asset *(A years tenure) B1 -0.00t  -0.2¢
Asset *(A years tenure)2 B> -4-10°  -0.70
Asset (A years experience) B -0.00z  -2.7C
Asset * years education B4 -0.039 -1.49
Asset * Unior Bs -0.14¢  -1.3t
Asset * Black Bs -0.234 -1.32
Asset * Mal¢ B~ -0.432 -1.9¢
A years tnure an -0.051 -2.37 0.01: 1.37
(A years tenure)2 ae 0.001  3.35 3-1C*  0.94
(A years experience)"2 a3 -0.003 -5.99 -0.001 -3.01
Years education A -0.021  -0.92 0.01( 0.64
Union as -0.142 -1.01 -0.09: -1.3¢
Black A 0.240 1.62 -0.151  -1.79
Male a7 0.281 1.31 0.00¢  0.0¢t
Number of observatiol 1,74¢ 1,68¢
¥ statistic 343.47 260.3"
R? 0.13¢ 0.12¢
F-test 8.58 8.03
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Table B3b: Germany, unconstrained (equation (15))

Risk dummies

Coet t
Constar a 0.27: 8.9¢
Risk (0-10 transf.) Bo 0.02( 0.6C
Risky.1o * (A years tenure) B1 -0.001 -0.32
Risky.1c * (A years tenure)2 B 0.000 0.42
Risky.1o * (A years experience) s 0.00( -2.11
Risky.1o * Years education B4 0.001 0.58
RiSko.lo * Male Bs -0.01¢ -1.37
Risky.1o * East Bs -0.014 -1.16
Risky.10 * German B- 0.00¢ 0.2¢
A years tenui A 0.00¢: 1.31
(A years tenure)2 ae 1-1¢* 0.27
(A years experience)"2 a3 -0.001  -13.57
Years of education Ay -0.002 -1.03
Eas ays 0.01¢ 1.04
Germai e 0.001 0.07
Male a7 -0.01¢ -1.64
Number of observatiol 6052
¥ statistic 77€7
R? 0.057
F-tes 16.57
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Table B3c: Spain, unconstrained (equation (15))

Risk dummies ASSETS
Coef t Coef t

Constant ag -0.41¢  -0.87 -0.30¢ -1.9C
Risks (averse) B3 0.16¢ 0.31
Risk4 (more averse) Bs 0.283 0.55
Asse Bo 0.37¢ 1.0z
Risk3 * (A years tenure/exp.) Bs1 0.130 1.78
Risk3 * (A years tenure)’ B3 -0.00z  -1.52
Risk3 * (A years experience)*2 Bas -0.001 -0.8€
Risk3 * Years education Bza -0.01€  -0.4¢
Risk3 * Bigfirm Bzs -0.29C  -1.4C
Risk3 * Single Bze -0.687 -4.77
Risk3 * Nopermanel B3 0.03¢  0.17
Risk3 * Male Bze 0.130 -1.67
Risk4 * (A years tenure/exp.)  Bas 0.13: 1.9z
Risk4 * (A years tenure)"2 Baz -0.00z  -1.4¢
Risk4 * (A years experience)*2 B -0.001 -0.9¢
Risk4 * Year: education Baa -0.03:  -0.97
Risk4 * Bigfirm Bas -0.290 -1.51
Risk4 * Single Bae -0.65¢ -4.91
Risk4 * Nopermanent Baz 0.173 0.90
Risk4 * Male Bag -0.31¢  -2.1¢
Asset *(A years tenure/exy B1 0.05i 1.2C
Asset * (A years tenure)2 B 0.002 2.28
Asset * (A years experience)*2 B -0.001 -1.75
Asset * Years education B4 -0.03¢ -1.37
Asset * Eigfirm Bs -0.10¢ -0.64
Asset * Singl Bs 0.17: 0.9¢
Asset * Nopermane B 0.051 0.4z
Asset * Male Bs 0.06( 0.4C
(A years tenure/exp.) a1 -0.07¢  -1.2C 0.04¢ 1.74
(A years tenure)’ ayo 0.00: 1.5z -0.001 -2.04
(A years experience) ag 3.1 0.4 -2-1¢* -0.51
Years of educatic Ay 0.04¢ 1.3¢ 0.02¢ 2.5C
Bigfirm a5 0.27¢ 1.5¢ -0.027 -0.41
Single a6 0.701 5.97 0.042 0.78
Nopermaner a7 -0.24¢  -1.3¢ -0.111 -2.2€
Male ag 0.406 3.03 0.100 2.15
Number of observatiol 75€ 751
¥ statistic 240.93 213.07
R 0.209 0.231
F-test 11.29 9.11
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Table B3d: Italy, unconstrained (equation (15))

ARA ASSETS

Coet t Coet t
Constant ag 0.139 1.13 -0.081 -1.37
Absolute Risk Aversion (ARA) B -0.104 -1.54
Asset Bo 0.747 1.66
ARA * (A years tenure) [\ -0.006 -0.83
ARA * (A years tenure)"2 B, 4.10°  2.03
ARA * (A years experience)*2 f; 6-10° 0.91
ARA* Years education Bas 0.008 2.25
ARA* Male Bs -0.071  -1.33
ARA * Part time Bs 0.616 4.36
ARA * Single Bs -0.049 -1.13
ARA * Centre Bs 0.024 0.68
ARA * South By 0.033 1.08
Asset * (A years tenure) B1 -0.043 -0.82
Asset * (A years tenure)"2 [\ 4.10° 0.36
Asset * (A years experience)*2 B3 3.10 0.68
Asset * Years education Bs -0.050 -2.17
Asset * male Bs -0.824 -2.24
Asset * part time Bs 1.403 1.49
Asset * single Bs -0.670 -2.39
Asset * Centre Bs 0.087 0.35
Asset * South Bo 0.305 151
(A years tenure) a1 0.017 1.33 0.005 0.73
(A years tenure)”2 a0 -0.001 -2.29 -1-16 -0.52
(A years experience)"2 ag -6-10° -0.48 3.16 0.57
Years of education Ay -0.014 -2.04 0.002 0.59
Centre as -0.084 -1.33 -0.062 -1.72
South e -0.050 -1.63 -0.034 -1.18
Male ag 0.133 1.39 0.051 0.98
Single ag 0.057 0.74 0.002 0.04
Part time A -0.824  -3.25 0.199 1.94
Number of observations 1,309 1,564
+2 statistic 61.20 20.68
R? 0.032 0.016
F-test 2.39° 1.39
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Table B4a: US, Estimated coefficientf, unconstrained a priori model (equation
(15) with Shaw H, X distinction.

B (e0.15 Bi (eq.15

Coet t Coef t
Constant a 1.58¢ 4.1¢ 0.63¢ 3.32
Risk 3 risk averse B3 -1.491 -3.44
Risk 4 more risk averse Bs -1.657 -3.3¢
Asset Bo -0.79z  -1.3C
Risk3 * (A years tenure) Bas 0.07: 3.3¢
Risk3 * (A years tenure)”*2 B3z -0.00z  4.0¢
Risk3 * (A years experience)*2  Bas 0.002 4.20
Risk3 * Years educatic Bzs 0.04¢ 1.82
Risk4 * (A years tenurt Ba 0.06¢  2.3¢
Risk4 * (A years tenure)*2 Baz -0.001  -1.93
Risk4 * (A years experience) Baz 0.00: 2.2
Risk4 * Years education Bas 0.087  2.99
Asset * (A years tenure) B1 0.11¢ 2.8C
Asset * (A years tenure)*2 B2 -0.004 -3.0%
Asset * (A years experience)*2 s 0.001 2.17
Asset * Years education B4 0.04z 1.11
A years tenui ax1 -0.04: -2.1t -0.004 -0.4z
(A years tenure)” ax 0.001 3.1¢ 1-10° 2.1C
(A years experience) axs -0.00:  -5.4¢€ -0.001 -5.5€
Years of eduation axa -0.03: -1.41 0.00¢ 0.41
Union a1 -0.12¢  -2.5¢ -0.11: -2.4C
Black A -0.268  -2.97 -0.301 -3.71
Male Ay 0.059 0.72 0.002 0.02
Number of observatiol 1,74¢ 1,74¢
¥ statistic 357" 237"
R? 0.115 0.091
F-tes 9.9¢ 9.4(

57



Table B4b: German SOEP, Estimated coefficientp, unconstrained a priori model
(equation (15) with Shaw H, X distinction)

By (eql15)
Coet t
Constar ao 0.27:2 9.0¢
Risk (0-10 transf.) Bo 0.01: 0.4z
Risky.1p * (A years tenure) B1 -0.001 -0.2¢
Risks.10 * (A years tenure)™2 B, 1-10* 0.3¢
Risko.10 * (A years Bs -1-10° -2.17
Risky.1o * Years educatio Ba 0.001 0.54
A years tenul ay1 0.00: 1.3C
(A years tenure)2 axo 1-10° 0.2¢
(A years experience)”2 axs -0.001 -13.6¢
Years educatic axa -0.00z -1.01
Eas an 0.011 1.07
German Ao 1-10* 0.03
Male ans -0.01¢ -1.51
Number of observatiol 6,052
¥ statistic 722"
R? 0.05¢
F-tes 16.57
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Table B4c: Spain, Estimated coefficientf, unconstrained a priori model (equation
(15) with Shaw H, X distinction)

By (eq.15) pi (eq.15)

Coet t Coet t
Constant ao -0.06¢ -0.1Z -0.34: -2.17
Risk 3 (avers¢ Bs -0.25: -0.44
Risk 4 (more avers B4 -0.05z -0.0¢
Asse Bo 0.50¢ 1.6¢
Risk3 * (A years tenure/exp.) Bs; 0.046 0.56
Risk3 * (A years tenure)’ Bs2 -2-1C*  -0.2C
Risk3 * (A years experience) 2 Bas -3-10* -0.26
Risk3 * Years education Baa -0.00:  -0.07
Risk4 * (A years tenure/exp.)  Pa 0.037 0.4¢
Risk4 * (A years tenure)*2 Baz 1-1¢* 0.1
Risk4 * (A years experience)2 Bus 3-1¢* -0.31
Risk4 * Years education Baa -0.02( -0.44
Asset * (A years tenure/exp.) B1 0.048 1.04
Asset *(A years tenure)’ B2 0.00z 2.3¢€
Asset * (A years experience)*2 Bs -0.001 -1.62
Asset * Years education Ba -0.04( -1.64
A years tenure/ex ax1 0.01¢ 0.21 0.05( 1.81
(A years tenure)’ axe -1-1¢* -0.0¢ -0.001  -2.17
(A years experience) axs -1-1¢* -0.1¢ -2:1C*  -0.4¢
Years education axa 0.03: 0.71 0.03( 2.6(
Bigfirm a1 0.001 0.01 -0.057 -1.01
Single A 0.06¢ 1.4z 0.07: 1.5¢
Nopermanent a3 -0.11€¢ -2.9¢ -0.10z -2.51
Male ans 0112 2.4¢ 0.11¢ 251
Number of observatiol 75¢ 751
¥ statistic 229.57 198.¢™
R? 0.19¢ 0.22¢
F-test 9.06 11.60
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Table B4d: Italy. Estimated coefficientsp, unconstrained a priori model (equation
(15) with Shaw H, X distinction)

ARA ASSETS

Coet t Coet t
Constant Ao 0.14: 1.52 -0.0&66 -1.47
Absolute Risk Aversion (ARA) B -0.10z  -2.24
Asse Bo 0.57¢ 1.8¢
ARA * (A years tenure) Baa -0.08¢  -1.2¢
ARA * (A years tenure)*2 B 5.10°  2.18
ARA * (A years experience) Baz 5.-1C° 0.71
ARA * Years education Bas 0.007 1.94
Asset * (A years tenure) B1 -0.035 -0.68
Asset * (A years tenure)*2 B2 4.1C*  0.2¢
Asset * (A years experience)*2 B 4.10*  0.8¢
Asset * Years education B4 -0.052 -2.2¢
A years tenul axy 0.022 1.74 0.066 0.7%
(A years tenure)’ axz -0.001 -2.4¢ -1-1¢*  -0.5E
(A years experience) axs 4.1C°  -0.3C 3-1C°  0.57
Years education ays -0.012 -1.7¢€ 0.00z 0.6¢
Male any 0.012 0.3€ 0.01z 0.2t
Single A -0.014 0.2¢ -0.07 -0.81
Part time a3 0.1€3 1.65 0.22¢ 2.2i
Centre A -0.066  -1.7¢ -0.05¢ -1.67
South A -0.052 -1.68 -0.031 -1.08
Number of observations 1,309 1,564
%2 statistic 37,85 17.83"
R? 0.015 0.011
F-test 141 1.21
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Table B5a: Testing model constraints: identical rik effect (6?j = ,[:’aj)

Variable Coeff. Table 2 Coeff. Test
Table B4
us Constar 1116 * 0.646 = 0.€39 -76.9¢
A years tenure 1116 * 0.009 = -0.005 -109.04
ASSET (A years tenure)’ 1.116 * -1.10° = -1-10° -26.3¢
(A years experience)?2 1116 * -0.001 = -0.001 118.53
Years of educatic 1.116 * -0.004 = 0.00¢ 3.4:
Constar -0.460 * 0450 = 1.58¢ -191.2¢
A years tenui -0.460 * -0.007 = -0.04: -132.5¢
(A years tenure)’ -0460 * 0.000 = 0.001 156.5¢
(A years experience)?2 -0.460 * -0.001 = -0.003 -121.10
Years of educatic -0460 * -0.021 = -0.03: -90.4:
RISK
Constant 0.118 * 0450 = 1.58¢ -166.0:
A years tenure 0.118 * -0.007 = -0.043 -101.07
(A years tenure)’ 0.118 * 0.000 = 0.001 82.3¢
(A years experience) 0.118 * -0.001 = -0.00: -100.7¢
Years of education 0.118 * -0.021 = -0.032 -120.83
Germany RISK  (Ayearsexperience)’2  ggo5 « goo1 = 110 -138.01
Spain Constar 1249 * -0113 = -0.34: 19.17
A years tenure/ex 1249 * 0.042 = 0.05(¢ -49.01
ASSET (A years tenure)”2 1249 * 1.10° = -0.001 3.78
(A years expeence)™: 1.249 * -4-10° = -2-10° 49.4:
Years of educatic 1249 * 0.010 = 0.03( 28.8¢
Constar -0.067 * -0222 = -0.0€8 -0.2€
A years tenure/ex -0.067 * 0.067 = 0.01t -18.4:
(A years tenure)’ -0.067 * -1.10* = -1.10* 6.9¢
(A years experience) -0.067 * -5.10* = -1-1¢% 9.64
Years of education -0.067 * 0.023 = 0.032 0.81
RISK
Constant -0.279 * -0222 = -0.068 0.23
A years tenure/ex -0.279 * 0.067 = 0.01t -13.81
(A years tenure)™2 0279 * -1.10* = -1-10° -5.17
(A years experience) -0.279 * -5.10° = -1-1¢° 8.5¢€
Years of educatic -0.279 * 0.023 = 0.032 10.01
Italy Constar -0.593 * 0.166 -0.015 66.0¢
A years tenul -0.5693 * 0.016 = -0.009 2.1C
RISK (A years tenure)’ 0593 * -0.001 = 5.1¢* 3.07
(A years experience) 0593 * -1.10° = 5-1C° 3.4C
Years of educatic -0.593 * -0.012 = 0.008 4.1¢€
Constar 1.130 * -0.042 -0.04¢ -0.614:
A years tenui 1130 * 0.002 = -0.03¢ -280.4:
ASSET (A years tenure)’ 1130 * 2.10° = 4.1C* 117.9¢
(A years experience)*2  1.130 * 4.10° = 4.10° 278.44
Years of educatic 1.130 * -0.001 = -0.052 -870.1:

We test the constraints while maintaining the Shawiori H, X distinction: Table2 against B4
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Table B5b: Testing model constraints: specific risleffects (6?J. = ,Bj ! )

Variable Coeff. Table B1 Coeff. Test
Table B4

us Constar 1.22F * 0.55¢ = 0.63¢ 89.0:
A years tenure 6.805 * 0.002 = -0.005 35.74

ASSET (A years tenure)’ -1.398  * 0.00] = -1.10°  -35.11
(A years experience)"2 0.483 * -0.001 = -0.001 114.92

Years of educatic -2.52; * 0.001 = 0.00¢ -2.4¢

Constar -1.048  * 1.58¢ = 1.58¢ 261.1%

A years tenut -1.67% * -0.04: = -0.04: 0.9C
(A years tenure)”2 -1.474 % 0.001 = 0.001 -37.10

(A years experience) -0.87: * -0.00: = -0.00: -10.9(

Years of education -1.411  * -0.032 = -0.032 0.62

RISK

Constant -0.912 * 1588 =  1.588 238.04

A years tenut -1.47 % -0.04: = -0.04: 0.7¢

(A years tenure)’ -1.00¢ * 0.001 = 0.001 -19.9¢

(A years experience) -0.62C * -0.00: = -0.00: -6.2€

Years of educatic -2.671 * -0.03: = -0.03: 1.07

Germany RISK (A years experience)"2 0.130 * -0.001 = 1.10% 4917

Spain Constar -1.47: -0.34: = -0.34: 15.01

A years tenure/ex 0.96¢ * 0.05C = 0.05(C 0.01
ASSET (A years tenure)”2 -1.846 *  -0.001 = -0.001 -0.04

(A years experience) 5.32( * 2-1¢" = -2.10* 0.17
Years of education -1.346 * 0.030 = 0.030 0.02

Constar 3.72( * -0.06¢ = -0.06¢ 18.8¢

A years tenure/ex 3.011 * 0.01f = 0.01t 31.4¢

(A years tenure)’ 276C *  -1.1C* = -1-1¢* -30.7¢

(A years experience) 2147 *  -1.1C* = 1.1 -13.17

Year: of educatiol -0.097 * 0.03: = 0.03: -14.6¢

RISK

Constar 0.761 * -0.06¢ = -0.06¢ 14.2¢

A years tenure/ex 2.44¢ * 0.01f = 0.01t 34.1

(A years tenure)’ -1.462 * -1.1C% = -1-1¢* -20.7¢

(A years experience) 252: *  -1.1C* = -1.10% -19.97

Years of educatic -0.641 0.03: = 0.03: -17.4¢

Italy Constar -0.71: 0.14: -0.01¢ 66.01
A years tenure -0.387 * 0.022 = -0.009 -0.83

RISK (A years tenure)’ -0.48¢ *  -0.00] = 5.-1¢* 7.5¢
(A years experience)2 -1.331 *  -370= 5.10° 0.56

Years of educatic -0.61: * -0.01z = 0.00¢ 2.5¢

Constar -6.71¢ -0.08¢ -0.04¢ -80.2¢

ASSET A yearstenu -7.28(C * 0.00¢ = -0.03¢ -0.97

(A years tenure)’ -3.89C *  -1.1(* = 4.1C* 1.81

(A years expeence)™; 13.62( * 3-1¢C° = 4.1C*  197.0¢

Years of educatic -20.57¢ * 0.00z = -0.05: -4.3¢

We test the constraints while maintaining the Shawiori H, X distinction: Table B1 against B4

62



