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AbstratUsing the Survey of Inome and Program Partiipation (SIPP) we estimate quar-terly labor earnings risk aross 21 industries of the US eonomy. We doument asigni�ant and positive assoiation between earnings risk (both permanent and tran-sitory) and average log-earnings aross industries. The Finane setor is 50% riskierthan Government whih implies a mean earnings premium of 20%. We develop anequilibrium framework to analyze the interplay between volatility in labor earningsand omparative advantage in determining the level of earnings aross industries.We use the model to deompose how muh of the empirial orrelation representsompensation for risk and how muh represents seletion. The positive assoiationbetween permanent risk and earnings is ompensation for risk, but seletion is re-sponsible for the observed relationship between temporary risk and mean earnings.Key words: Risk Premium, Labor Markets, Industry, Comparative AdvantageJEL Classi�ations: D91 · J31 · J61.ResumenUsando datos trimestrales de la enuesta Survey of Inome and Program Partii-pation (SIPP) estimamos el riesgo asoiado a los ingresos laborales para 21 industriasde la eonomía de Estados Unidos. Doumentamos una fuerte y positiva asoiaiónentre el riesgo (tanto transitorio omo permanente) y la media del logaritmo de losingresos laborales entre industrias. El setor Finanzas es 50% mas riesgoso que elsetor Gobierno y eso implia un premio de ingresos laborales de alrededor del 20%.Desarrollamos un modelo de equilibrio general para analizar la relaión entre lavolatilidad de los ingresos laborales y las ventajas omparativas de los trabajadoresen la determinaión del nivel de ingreso para distintas industrias. Usamos el mod-elo para desomponer la orrelaión entre ompensaión por riesgo y seleión. Larelaión positiva entre riesgo permanente e ingresos es efetivamente ompensaiónpor riesgo, sin embargo, la seleión es lo que explia la relaión empíria entre riesgotransitorio y la media de ingresos.Key words: Premio por el Riesgo, Merado de Trabajo, Industias, VentajasComparativasJEL Classi�ations: D91 · J31 · J61.



1 IntrodutionThis paper is a quantitative study of the priing of risk in the labor market. Spei�ally, weestimate the orrelation between earnings risk and the level of earnings aross industriesand develop a theoretial framework to deompose that orrelation into a ompensatingdi�erential and a seletion e�et.In the initial stages of their labor market history, workers sort themselves into areersthat are often attahed to a setor or an oupation. Someone who studies eonomismay, for example, onsider entering the �nanial setor or working for the government asa poliy eonomist as appealing areer hoies. The harateristis of working in eithersetor, as well as the worker's skill set, are the primary determinants of that hoie. Thispaper fouses on one harateristi of employment that varies aross industries: volatilityin earnings. Being employed in setors suh as �nane or business servies is pereived tobe riskier than being employed in soial servies or the publi setor. If workers dislike risk,ompensation for bearing that risk will translate into higher earnings for the eonomistworking in �nane ompared to the poliy eonomist working in the publi setor.The �rst goal of this paper is to losely examine this orrelation: are industries fea-turing higher risk in earnings (both transitory and permanent) assoiated with higherearnings levels? Although two eonomists may appear to have idential skill sets (oursestaken or how muh omputer programming they know), they may have di�erenes in someunobserved ability that makes one of them more produtive in the �nane rather thanin the government setor. In other words, the omparative advantages of workers maydi�er and they end up self-seleting into di�erent industries based on those advantages.Through its equilibrium e�et on earnings, the shape of the distribution of omparativeadvantages aross the population partly determines the alloation of individuals arossindustries, a�eting the estimated orrelation between the variability and the level of earn-ings. The seond goal of the paper is to estimate what fration of the observed orrelationis ompensation for risk and how muh of it is seletion. To that end, we onstrut anequilibrium environment in whih the two hannels are expliitly modeled in order to on-trast them with data. The estimated relationship between permanent risk and the levelof earnings re�ets ompensation. However, temporary risk is not pried; the observedorrelation is entirely due to seletion.The analysis of heterogeneity in ability levels of individuals or omparative advantageand its e�et on areer hoie goes bak to Roy's seminal work (Roy (1951)). We seeour work as the �rst that integrates Roy's ideas into the analysis of areer hoie underuninsurable idiosynrati labor earnings risk in general equilibrium. The heterogeneityin earnings risk we doument, and its relation with the observed level of earnings and1



oupational hoies, is entral in the analysis of a wide range of poliies onsidered inmaroeonomis, publi �nane, and labor eonomis. Understanding what fration ofinequality observed early in life arises solely from areer hoies, is a neessary elementin the design of poliies targeting inome redistribution. Moreover, our framework allowsus to analyze the importane of unobserved abilities in shaping the areer deisions ofindividuals and serves as a useful tool for ontrasting the e�et of poliies direted atmodifying initial onditions versus those aimed at providing insurane against shoksover their working life.The paper has two distint parts. In the �rst part, we employ the Survey of Inomeand Program Partiipation (SIPP) to estimate quarterly labor earnings risk aross 21industries of the US eonomy. Our de�nition of earnings risk is broad, enompassingunemployment spells, unexpeted delines in hours, and dereases in wages. Both thede�nition of risk and the estimation methodology are based on literature for modelingearnings dynamis using panel data. We �nd substantial di�erenes in the degree of la-bor earnings risk aross industries. Workers in the �nanial or transportation industryexperiene large permanent shoks to earnings, while those working in soial servies areinsulated from earnings variability. Working for the government entails low permanentrisk but high transitory risk. Moreover, the evidene favors a positive orrelation betweenmean earnings and earnings risk, one we ontrol for other industry harateristis thata�et the average level of earnings. The estimated oe�ients imply that, when onsider-ing permanent shoks to earnings, the di�erene in average earnings between the riskiestand safest industries is around 10%. When shoks are transitory, moving from the safestto the riskiest industry implies an inrease in mean earnings of 8%.It is tempting to interpret the estimated orrelation as a ompensating di�erential forrisk in the labor market. However, the sorting of individuals into the di�erent setors ofthe eonomy is endogenous: their setoral hoie depends on the risk they fae and theirsetor-spei� abilities. From redued-form estimates it is not possible to unravel thetwo hannels, of whih �xed-e�ets estimates from individuals' earnings regressions are aonvolution. As a result, the apparent risk premiummay well be an artifat of our inabilityto ontrol for self-seletion based on the unobservable harateristis of individuals. Tounderstand what part of the earnings di�erential is ompensation for risk and whih partis due to seletion, the seond part of the paper presents an overlapping generations model.In our environment, risk-averse individuals, in addition to making a standard on-sumption versus savings hoie, hoose an industry in whih to supply labor servies.Some industries are riskier than others and, everything else equal, they are less attra-tive. Individuals are ex ante heterogeneous sine eah of them has a setor-spei� skillor omparative advantage. In the spirit of the original model in Roy (1951), an individual2



an be very produtive in the Finane setor but not so produtive in Agriulture. Inthe absene of these fundamental di�erenes in the distribution of abilities, when faing ahigh volatility of earnings in some industries individuals prefer to seek safer alternatives,supplying more labor to low-risk setors, and hene depressing wages. In equilibrium, thenature of the earnings distributions aross industries is shaped by the two di�erent han-nels: on the one hand, the aversion of workers to supply labor to risky industries and onthe other hand the distribution of abilities that determine their omparative advantage.In the model, the relative level of risk aross industries is given by the varianes ofpersistent and transitory shoks estimated in the �rst part of the paper. In addition, ouralibrated eonomy mathes the share of labor aross di�erent setors of the US eonomytaken from national aounts. We also parameterize the distribution of abilities so thatthe model delivers the mean and standard deviations of the ross-setional distributions ofearnings observed in the data. As a result of the sorting of workers, a natural distributionof mean earnings and industry risk arises. Interestingly, the model predits a distributionof workers into setors that losely resembles the one observed in the US data.Viewed through the lens of the model, the positive relationship between the varianeof both the permanent and transitory shoks to earnings and the average level of earn-ings are a onvolution of two fores: the ompensation for risk and the ompensation forsetor-spei� skills. Therefore, in order to break down the e�et of these two fores intothe observed di�erenes in mean earnings we proeed to perform a ounterfatual exerisein whih we shut down individuals' di�erenes in ability or omparative advantage. Inother words, we onsider the individuals as ex-ante homogeneous. In this ounterfatualworld only the di�erenes in the volatility of earnings aross setors shape the individu-als' setoral hoie. With reasonable levels of risk aversion, the model over-predits thepositive orrelation between mean earnings and permanent risk, i.e. a risk premium thatis higher than in the data. On the ontrary, it predits a temporary risk premium thatis virtually zero. Therefore, aording to this result the strong assoiation between thevariane of transitory shoks and mean earnings observed in the data whih, in light ofthe redued-form model an be interpreted as a pure risk premium, arises entirely fromseletion. A large fration of individuals possesses skills whih inrease produtivity inindustries with relatively large transitory shoks. Hene, despite their aversion to risk,their omparative advantage leads them to work in high (temporary) risk industries.Related Literature To our knowledge, the �rst attempt to empirially analyze the linkbetween the variability of inome and mean earnings was the seminal work of Kuznets andFriedman (1939) in their lassi study of inome of professionals and more reently, Abowdand Ashenfelter (1981), Feinberg (1981), Leigh (1983), and Carroll and Samwik (1997).3



The �rst three referenes analyse empirially the relationship between risk and earningsbut lead to ontraditing onlusions as the small datasets employed are less ideal thanthe SIPP. Moreover, they interpret their empirial results as proof (or lak thereof) of theexistene of a risk premium or ompensating di�erential. The fourth referene, Carrolland Samwik (1997) tests the hypothesis that households whose members are employedin high-risk industries aumulate more preautionary wealth. Our work ontributesto a growing literature that develops quantitative models of oupational hoie andinome dynamis. An important paper is Kambourov and Manovskii (2009) who studythe interplay between oupational mobility and wage inequality. Even though we fouson industries instead of oupations (in Appendix D we disuss the relationship betweenindustry and oupations in our data set) and we abstrat from mobility, our work an beseen as omplementary to theirs. We bring to light a soure of wage inequality that is stillintimately related to the oupational-industry hoie of individuals. More reently, ina work ontemporaneous to ours, Dillon (2012) �nds a positive relationship between theexpeted value and variane of lifetime earnings. Besides the di�erent methodology anddata set used by this author, our framework inorporates the setoral deision of workers ina general equilibrium model as well as expliitly models the interplay between unobservedabilities and inome unertainty, whih are absent in her work. Nevertheless, this authoruses a riher eonometri model and, more importantly, her results omplements andon�rms our main empirial �nding.One important ontribution of our paper is to measure idiosynrati labor market riskby industry and its maroeonomi impliations in a general equilibrium framework. Onthe measurement side, we build on papers suh as Storesletten, Telmer, and Yaron (2004b),Guvenen (2009), and Low, Meghir, and Pistaferri (2010), but we extend this literature byexpliitly onsidering di�erent industries. On the modeling side, our work belongs to theextensive quantitative maroeonomis literature with heterogeneous agents and inom-plete markets that was initiated by Bewley (1977), Huggett (1993), and Aiyagari (1994).More reent ontributions inlude Storesletten, Telmer, and Yaron (2004a), Heathote,Storesletten, and Violante (2008), and Heathote, Storesletten, and Violante (2009).Finally, as mentioned, our framework inorporates workers omparative advantage andits e�et on oupational hoie and so it is losely related to (Roy (1951)). The empirialontent of the original Roy model is studied in Hekman and Honore (1990) and Buera(2006). Roy's ideas are also adapted in modern dynami disrete hoie models to analyzethe soures of inome inequality, �rstly in an important paper, Keane and Wolpin (1997)and, reently in Ho�mann (2010). However, we see our work as being the �rst that inte-grates Roy's ideas into the analysis of areer hoie under uninsurable idiosynrati laborearnings risk in general equilibrium. In this line, we see our framework as a useful tool4



to be applied for future work interested in inorporating workers' omparative advantageinto the analysis of earnings dynamis and of wage inequality.2 The Story in a Simple Stati ModelThis setion previews the main fores at work in the quantitative model presented below.Our arti�ial eonomy is populated by a mass of risk-averse individuals of total measureequal to one. Time is disrete and individuals live for only 1 period. Eah individual isendowed with one unit of time eah period that is supplied inelastially in a ompetitivelabor market. There is a representative �rm that produes a onsumption good aordingto the following onstant return to sale tehnology:
Y = (L1)φ(L2)1−φ, (1)where Y is output, L1 and L2 represent the two types of labor inputs required to produeoutput and, φ is the share of type-1 labor.Individuals hoose to supply one of the two labor types. If an individual hoosesto supply type-1 labor, she earns the wage rate for that type, w1. Alternatively, if shesupplies type-2 labor she earns w2zγ where w2 is the wage rate for labor of type 2, z > 0indiates a type-2 labor spei� skill or ability distributed as G(z, θ) and, γ is a shokto labor earnings suh that γ = 1 with probability p and γ = γL < 1 with probability

(1− p).Note that the ability when supplying type-2 labor, enters diretly the produtivity andhene earnings of an individual, determining an individual's omparative advantage forsupplying that type. Also notie that workers supplying type-2 labor experiene highervariability in earnings relative to those supplying type-1 labor, so if they are risk averse,everything else equal 2 looks less attrative than 1.If a worker hooses to supply type-1 labor, her onsumption is just the wage rate, i.e.
c1 = w1 (2)If instead hooses to supply type 2 labor then

c2 = w2zγ (3)The individual hooses to supply labor of type 1 or 2 depending on the alternativethat renders the highest utility. Therefore,
5



j∗ = argmax {V1, V2(z)} (4)with j∗ ∈ {1, 2}.where
V1 = u

(
w1

)
, (5)

V2(z) = p
[
u(w2z)

]
+ (1− p)

[
u(w2zγL)

]
, (6)being u the utility funtion with uc > 0 and ucc < 0.The aggregate level for both types of labor results from individuals's hoies:

L1 = G(z⋆, θ) (7)
L2 = Eγ

∫ ∞

z⋆
zdG(z, θ) (8)where z⋆ is the level of z suh that if z > z⋆ individuals hoose labor type 2 and if

z ≤ z⋆ the hoose labor type 1.Therefore mean earnings for eah type of labor an be expressed as
e1 = w1 (9)and

e2 =
w2

∫∞

z⋆
zdG(z, θ)

1−G(z⋆, θ)
(10)The representative ompetitive �rm maximizes pro�ts so

w1 = MPL1 = φLφ−1
1 L1−φ

2 (11)and
w2 = MPL2 = (1− φ)Lφ

1L
−φ
2 . (12)Assume that the utility funtion is of the logarithmi type. Then,

V1 = log
[
w1

]
. (13)and 6



V2 = p
[
log(w2z)

]
+ (1− p)

[
log(w2zγL)

]
. (14)Substituting (11) and (12) into (13) and (14), respetively, we have that

V1 = log
[
φLφ−1

1 L1−φ
2

]
. (15)and

V2 = p
[
log((1− φ)Lφ

1L
−φ
2 z)

]
+ (1− p)

[
log((1− φ)Lφ

1L
−φ
2 zγL)

]
. (16)Given (7), (8), (15) and (16) and the individuals labor type deision problem (4), theut o� level of skills, z⋆ is the solution of a funtion Z(φ, θ) or, in the other words, therossing point of (15) and (16). It is easy to prove that V2 is a ontinuous monotoneinreasing funtion in z (with ∂V2/∂z = 1/z) and given that V1 is onstant in z thenthere is a single rossing point between V1 and V2 that gives a unique solution z⋆.The analysis in this setion is summarized in Figures 1 through 5, whih depit asimple numerial example illustrating the mehanisms at work in the model.1Individuals utility is represented in Figure 1 by the urves V1 and V2 as a funtionof z. As noted above, V1 is independent of z and so it is a onstant as it is shownin the �gure. On the ontrary, V2 is stritly inreasing in z and the rossing point ofthe two determines the value z⋆. Individuals whose ability levels are below z⋆ hoose tosupply type-1 labor and those with ability levels above the threshold, supply type-2 labor.This ability threshold determines the mass of both types of individuals, and hene theequilibrium values L1 and L2.The �rst feature of the model we want to highlight is the positive orrelation betweenmean earnings and the variane of the labor earnings shok. Figure 2 shows the ratiobetween mean earnings of labor of type 2 and 1.2 For higher levels of the variane ofthe shok to earnings (x-axis) the model predits higher mean earnings of labor 2 withrespet to labor 1 (y-axis). In other words, for individuals that dislike risk a premiumof labor earnings must be o�ered to ompensate them for bearing that risk. What isthe underlying mehanism that generates this feature in the model? Figure 3 shows thehanges in the equilibrium value of z⋆ for di�erent values of the variane of the shok tolabor earnings. As an be easily noted, the higher the variane of the shok, the fewer theworkers who hoose to supply type-2 labor. In the �gure, the lower number orrespondsto the hange in thresholds z⋆1 to z⋆2 and then z⋆3 . Given the dereasing returns to eahtype of labor in the prodution tehnology, the fewer workers hoosing to supply type-21It is assumed that G(z, θ) is distributed Γ(κ, θ) (θ = (κ, θ)) with γ = θ = 2, φ = 0.5 and p = 0.52In the numerial example we hange the variane of the shok to earnings by hanging γL.7



labor, the higher their mean earnings relative to those who supply labor of type 1.3In order to illustrate the e�et of omparative advantages or ability levels in the priingof risk in the labor market, we plot the ratio of mean earnings as a funtion of the varianeof the shok to earnings (as in Figure 2) but for di�erent values of the mean of ability,
E(z). In partiular, we assume E1(z) < E2(z) < .. < E5(z).4 Those di�erent values for
E(z) yield di�erent urves for the relationship between the earnings premium and thelevel of risk. As the expetation inreases, those urves shift to the right, as is apparentin Figure 4.As is doumented in our empirial analysis below, the data show a positive orrelationbetween mean earnings and the variane of the shok to earnings aross industries. Thehallenge in interpreting that orrelation is that abilities are not observed. Therefore astrutural framework is needed to assess whether that orrelation re�ets ompensationfor risk. Based on the analysis of our simple stati model we argue that the sign ofthe orrelation is the result of two fores operating at the same time: the ompensationfor risk or risk premium and the ompensation for ability or omparative advantage.Suppose that di�erent pairs of {σ2

γ , E(z)} represent di�erent eonomies or industries (asin our empirial analysis) and that the mean of ability levels are positively orrelatedwith the variane of the shok to labor earnings (i.e. the higher the E(z) for an industrythe higher is σ2
γ). Then, it may well be the ase that the ratio of mean earnings andvariane of the shok are not orrelated or even negatively orrelated. This ase is shownby the red line in Figure 5. That is, there exists ompensation for risk even though thedata shows a negative orrelation between mean earnings and the volatility of earnings.Therefore, to make sense of that empirial orrelation we need a quantitative struturalmodel that an be onfronted with data. We leave that task to Setion 4.3 Labor Market Risk and Mean EarningsIn this setion, after brie�y desribing our data set, we doument that risk and return inearnings are positively orrelated aross industries. We do this in two steps. First, weestimate the labor earning proesses and properties of the shoks that workers of di�erentsetors fae in their work lives. Seond, we haraterize and estimate the empirial relationbetween mean earnings and the dispersion of earning shoks aross setors.Our de�nition of labor earnings is rather broad (but onsistent with previous studies).Besides the obvious variability in wage rates, we also onsider hanges in earnings due3Here, the magnitude of the hanges in the equilibrium value of z⋆ depend upon the value of φ.4In our numerial example this is ahieved by hanging the parameter κ.8



to hanges in the amount of hours worked or hanges in employment status.5 As wemake lear below, those hanges whih may be predited based on information aboutindividuals are not inluded in our measure of risk. For instane, if on average womenwho are between 25 and 30 years old begin working part-time after having been full-timeemployees, this derease in the amount of hours worked, and the resulting earnings deline,is not onsidered risk by our methodology. We fous on individuals who never hangeindustries, as this is most onsistent with the quantitative framework we use below.3.1 The SIPPTo explore whether the level of average earnings and the degree of unforeseen variabilityin those earnings are positively related, we turn to data. Ideally, to get an aurate answerto that question one would hope for a long high-frequeny large panel of individual laborearnings with harateristis desribing both the employee and the employer. The riherthat data set, the easier would be to separate risk from other features that ould a�etaverage earnings. For the United States, the Survey of Inome and Program Partiipation(SIPP) is the best approximation to that ideal data set. It is onstruted by the U.S.Census Bureau and it takes the form a series of ontinuous panels whih follow a nationalsample of households. The �rst panel began in 1983 but these earlier panels had a shortduration. Starting in 1996 the Census Bureau began onstruting longer panels with alarger number of households (more than 30,000 although the atual size varies) and thosepanels are the ones on whih we fous on.The SIPP onduts quarterly interviews whih ask interviewees (individuals) to pro-vide information at the monthly frequeny on variables suh as labor earnings, demo-graphi harateristis, oupation, et. It follows individuals for only 16 quarters, andthis short duration prevents us from having entire life-yle pro�les of earnings. SIPPvariables variables are olleted for at most two jobs, but the survey also asks whih ofthose is the primary job for the individual. In Appendix A we desribe step-by-step ourhoie of the sample of individuals on whih to perform the analysis desribed in thissetion. In brief, we fous on the reported primary jobs of married individuals between22 and 66 years old and we eliminate those who are self employed, simultaneously reportmissing earnings but positive hours worked, report being out of the labor fore, and donot report omplete samples. In addition, we de�ne earnings to inlude unemploymentinsurane if an individual reports zero hours worked and reports being unemployed.Besides the good quality of earnings data in the SIPP, as analyzed in validation studies5We do not onsider individuals who move in and out of the labor fore, but we do onsider employmentto unemployment transitions and vie versa. 9



omparing it to administrative data (see Abowd and Stinson (2011) and Gottshalk andHuynh (2006)), relative to other longitudinal panels suh as the Panel Study of InomeDynamis (PSID) and the National Longitudinal Survey of Youth (NLSY97 and NLSY79),the advantages of the SIPP are mainly two. The �rst is the number of respondents. It isonsiderably larger than the PSID, whih surveys about 10,000 households, or the NLSYs,whih interview between 9,000 and 13,000. The seond advantage is the frequeny ofinterviewing. The SIPP provides a wealth of information at the monthly frequeny; thePSID interviews annually (biannually sine 1997) and the NLSY97 is now interviewingbiennially. It is fortunate that for many individuals in the United States being unemployedor su�ering a deline in inome is a short-lived experiene (usually weeks or months). Butgiven those are the risks on whih this study fouses, that fat undersores the importaneof having information at higher frequenies.3.2 Labor Inome ShoksThe �rst step in our analysis omputes earnings variability at the individual level with aregression approah used extensively in the literature, for example, in Carroll and Samwik(1997). We proeed by estimating a �xed e�et model for eah industry j in our sample.Given a panel of N individuals for whom we measure earnings (and other variables) overa period of time T , we assume that (log) earnings for individual i in industry j at time t,
yijt, an be modeled as,

yijt = αij + βjX ijt + uijt (17)The vetor X omprises several variables that help predit hanges in the level of log-earnings. Spei�ally, we inlude age, sex, ethniity, years of shooling, an oupationaldummy, and a seasonal dummy.6 We �rst assume that the error term uijt is distributedi.i.d. N(0, σ2
j,u).We estimate equation (17) by ordinary least squares for all individuals in a givenindustry. Repeating this proedure for all industries yields estimates {α̂ij , β̂j}

21
j=1 and

σ̂2
j,u. We present the estimates of the varianes of the innovations for eah industry inTable 1.The median of the estimated varianes is 0.066 whih orresponds to the earningsvolatility for those workers who work in the Eduation setor. The workers who fae theleast amount of unertainty are, in order, those who work in Armed Fores, Agriulture6An alternative interpretation of the seasonal dummy is a periodi hange over time in the oe�ient

αij . 10



and Forestry, Soial Servies, Mining and Utilities.7 Workers in Finane, Medial Servies,Other Servies, Transportation and Hospitals are the industries with the highest levelsof inome unertainty. Note that, aording to this notion of risk, the Finane setor ismore than twie as risky as Agriulture and Forestry. Finally, we test the hypothesis thatall the estimated varianes are equal and we rejet it with a with a p-value of virtuallyzero.83.3 Permanent and Transitory ShoksWe now enrih our empirial analysis by allowing the error term to be deomposed into apermanent omponent and a transitory omponent. The reason for distinguishing betweenthe two types of shoks is that they a�et the welfare of workers di�erently. Transitoryshoks (e.g. the loss of an important ustomer for a onsultant) are seldom a ausefor onern; small levels of savings are usually enough for workers to weather that typeof shok suessfully. Permanent shoks are, by de�nition, longer-lasting and an beassoiated with, for instane, depreiation of job-spei� human apital or permanenthanges in the way an industry operates. Smoothing out the latter type of shoks througha bu�er stok of savings is more di�ult and permanent hanges in onsumption are oftentimes required. As the impat on the welfare of individuals is di�erent for the two typesof risk, one would expet that the premium that workers demand for bearing them di�ersas well.We follow Carroll and Samwik (1997) and Low, Meghir, and Pistaferri (2010), amongothers, by assuming that
uijt = ηijt + ωijt, (18)where ηijt,the transitory omponent, is distributed i.i.d. N(0, σ2

j,η), and ωijt, the per-manent omponent, is a random walk, i.e.
ωijt = ωij,t−1 + ǫijt (19)with i.i.d. innovations ǫijt that are distributed N(0, σ2

j,ǫ). By estimating equation (17)we obtain {{ûijt}
Nj

i=1}
T
t=1.We estimate the varianes of the permanent and transitory omponents by followingthe identi�ation proedure proposed in Low, Meghir, and Pistaferri (2010).Taking �rst-di�erenes in equation (17) and given the proess spei�ed in (18), wehave7Regarding Armed Fores, even though it is a low earnings risk setor, ould be onsidered risky usingalternative metris (e.g. injuries and death while in servie).8To test this hypotheses we use the Welh test.11



∆yijt = ∆βjX ijt +∆ηijt + ǫijt. (20)Now de�ne
gijt = ∆(yijt − βjX ijt) = ∆ηijt + ǫijt. (21)To identify the parameters of interest, we ompute,

E(g2ijt) = σ2
ǫij

+ 2σ2
ηij
, (22)and

E(gijtgijt−1) = −σ2
ηij

(23)To estimate the varianes of the two innovations, we proeed as follows. For anindividual i in a given industry j, we estimate Ê(g2ijt) and ̂E(gijtgijt−1) by taking thesample moments. By solving the system, we then obtain σ̂2
ǫj
and σ̂2

ηj
by taking averagesaross individuals of the estimated varianes obtained for eah individual.Table 2 shows the estimated varianes and Figures 6 and 7 show the magnitudes ofthe estimated varianes for eah industry sorted from the smallest to the largest of thepermanent and transitory shok, respetively. The median of the estimated varianesaross industries are 0.0141 and 0.0037 for the permanent (olumn 2, Constrution) andtransitory shoks (olumn 4, Medial Servies), respetively.Regarding the variane of the permanent shok the group of relatively safe industriesis omprised of the Armed Fores, Soial Servies, Utilities, Communiation and Govern-ment. The most unertain setors are Finane, Transportation, Retail Trade, Eduationand Business Servies. The risky setors aording to the variability of the temporary om-ponent are Mining, Agriulture and Forestry, Finane, Government and Other Servies.On the other hand, the setors with the lowest variane of transitory inome shoks areRereation and Entertainment, Armed Fores, Business Servies, Personal Servies andConstrution. Without exeption, the variane of the permanent omponent is higherthan that of the transitory omponent by a fator of roughly three. Finally, we �nd in-teresting the intersetion of both the permanent and transitory risk aross setors. Toput it simply, Table 3 desribes the distribution of setors aross these two dimensions,lassifying them into risky or safe if they are above or below the median of the estimatedvarianes of these shoks. Aording to this lassi�ation, there are �ve setors that wean onsider risky in terms of both type of shoks: Hospitals, Agriulture and Forestry,Medial Servies, Finane and Retail Trade. On the ontrary, there are four setors with12



both type of varianes below the median and so they an be onsidered as safe setors:Armed Fores, Utilities, Personal Servies and Rereation and Entertainment. In addi-tion, there are setors that are safe in terms of permanent shoks to labor earnings butfor whih temporary shoks are more severe or above the median, these are: Soial Ser-vies, Communiation, Government, Non Durable Goods Manufaturing, Other Serviesand Mining. Finally, the setors for whih the variane of the permanent shok is abovethe median but the variane of the temporary shok is below the median are: Constru-tion, Wholesale Trade, Durable Goods Manufaturing, Business Servies, Eduation andTransportation. Besides the rih haraterization of the risk workers fae in the labormarket that this type of desriptive analysis brings to the table, it also shows the type oftrade o�s that individuals fae when they deide the industry for whih they o�er theirlabor servies. As spei�ally onsidered in our model, the insurane opportunities indi-viduals have will allow them to smooth out shoks to labor inome and at the same timeshape their setoral hoie.3.4 Industry Risk and Risk PremiaHaving estimated measures of risk for our group of industries, we are now ready to test thehypothesis that, aross industries, the level of risk and the average level of earnings arepositively orrelated. Our laim, however, should be understood to be a eteris paribuslaim. That is, everything else onstant, a higher level of risk should be assoiated witha higher level of earnings. Of ourse, not everything else is onstant aross industries.Industries di�er along many dimensions that may a�et average earnings independentlyof their level of risk. This should lead one to suspet that the mix of workers or �rmsin a given industry are important determinants of its average level of earnings. Fromthe eonometri point of view, to aount for this industry heterogeneity, we proeed intwo ways. We �rst ompute industry averages (that is, averages aross individuals whowork in a given industry) of variables we deem relevant in determining average earnings.More spei�ally, we establish the (onditional) sign of the relationship between averageearnings and industry risk by estimating the following regression equation:
y = γ + θZ + ν (24)where y is a vetor whose jth element is the average (log) earnings for individuals inindustry j, and Z is a matrix of regressors. The jth row of Z has six elements. the averageage, the average age squared, and the average level of eduation of all individuals workingin industry j, the fration of females in industry j, and the industry j variane of inomeshoks estimated above (see Table 1). Sine the number of industries in our sample is 21,13



y is a olumn vetor of dimension 21, and Z is of dimension 21×6.9 Finally, γ is a vetorof interepts and ν a vetor of residuals. We assume that the error term νj is distributedi.i.d. N(0, σ2
ν).Column 2 of Table 4 shows the results of estimating equation (24). It presents the es-timated values for the oe�ients and their probabilities of being less than zero omputedby bootstrap. All the oe�ients are signi�ant and have the expeted signs. Work-ers' age and eduation levels are positively related to mean earnings and females laborearnings are on average lower than males. Our fous is on the sign and magnitude ofthe oe�ient assoiated with risk, σ2

ǫ . The table shows that this oe�ient points toa strong and positive assoiation between unertainty and earnings. More importantly,the probability that this oe�ient is less than zero is 0.0002. Note that the value of theoe�ient assoiated with unertainty implies that inreasing the variane from 4.9% to9% (we go from Agriulture and Forestry to Finane), inreases the mean level of earningsby 28%. Aording to this eonometri model, this result would be onsistent with theexistene of a risk premium in the labor market. 10Alternatively, in order to doument the relationship between our measure of industryrisk and mean earnings we also estimate individual's earnings net of its main observedharateristis: age, the square of age, eduation and gender. We proeed by estimatinga pooled regression by OLS that allows us to obtain estimates for the net log earnings ofeah individual in our sample. Spei�ally, we estimate the following regression
yijt = γ0 + γX ijt + λijt (25)where the vetor of oe�ients γ represents the e�et of the observed harateristis(age, eduation, square of age, and gender). These oe�ients are ommon in the ross-setion and aross time. When then obtain, for eah individual and at a point in time, logearnings net of observed harateristis by omputing ỹijt = yijt − γ̂X ijt. By averagingaross time and aross individuals in eah industry we obtain the mean of the net earningsby industry. Spei�ally, for a given industry j, we ompute

ỹj =
1

Nj

Nj∑

i=1

ỹij, (26)where9We also estimate equation (24) when the matrix Z inludes the varianes of the temporary andpermanent omponent of inome shoks. In that ase, the matrix Z has 7 olumns beause we do notinlude the vetor of overall varianes.10We also estimate equation (24) by de�ning earnings in per hour terms, our results are robust to thisspei�ation. See Appendix C for details. 14



ỹij =
1

T

T∑

t=1

ỹijt. (27)We now use this estimated values of net earnings to estimate the following regressionequation:
ỹj = α0 + α1σ

2
j + νỹ,j (28)Again, sine the number of industries in our sample is 21, eah variable of the regressionhas 21 observations. α0 is an interept, α1 is the oe�ient that represents the e�et ofour measure of risk into the mean of net earnings and νỹ is the residual whih is assumedto be i.i.d. N(0, σ2

νỹ
).Column 3 of Table 4 shows the estimated values for the oe�ients and the prob-abilities of that they are less than zero omputed by bootstrap. Note that, somehowon�rming the existene of a risk premium, the oe�ient assoiated with risk, α1, ispositive with a probability of being less than zero equal to 0.0104. Note, however, thataording to this approah, the value of the oe�ient assoiated with unertainty impliesthat inreasing the variane from 4.9% to 9% (we go from Agriulture and Forestry toFinane), inreases the mean level of net earnings by 7%.As mentioned above, the deisions of workers ould greatly di�er upon the nature ofthe shok, so it is important to onsider the deomposition of the proess into a temporaryand a permanent omponent.For these reasons, we estimate equation (24) using as regressors the varianes of thetwo omponents, permanent and transitory, instead of just one variane that re�etsoverall unertainty. The seond olumn of Table 5 presents the results.All the oe�ients are signi�ant and have expeted signs. Exepting the oe�ientsassoiated with the varianes, their magnitudes are lose to the ones found before. Turningnow to the oe�ients assoiated with unertainty, we �rst observe that they are stronglypositive and with probabilities of being less than zero of 0.18 and 0.16 for the permanentand transitory shoks, respetively. The estimated value for oe�ient assoiated withthe variane of the permanent shok to earnings is 9.3. Therefore, aording to this result,going from the Soial Servie industry (the seond safest) to Finane (the riskiest industry)implies an inrease in mean earnings of 7%. Regarding the transitory shok, the valueestimated for its assoiated oe�ient is 20.3 and so, aording to this result, movingfrom Rereation and Entertainment (the safest setor) to Mining (the riskiest setor)implies an inrease of in mean earnings of 10%. As in the ase with the total varianeof earnings, we present the results by using our alternative spei�ation to doument15



the relationship between mean earnings and unertainty. It is depited in olumn 3 ofTable 5. The estimation results point to a strong and positive relationship between meanearnings and the estimated varianes, being the values of estimated oe�ients for thepermanent and transitory shoks to earnings are 6.9 and 16.6, respetively, with very lowprobabilities of being less than zero: 0.015 and 0.077, respetively. Aording to theseresults, onsidering the permanent shok to earnings, moving from Soial Servies toFinane implies an inrease in mean earnings of 5%. If we look at the transitory shok toearnings, moving from Rereation and Entertainment to Mining implies a ompensationin mean earnings of 8%.The data and approah we use to link labor earnings and their unertainty yield es-timates whih appear to be onsistent with a ompensating di�erential for risk in thelabor market. But, as illustrated in Setion 2 one ought to be autious. The distributionof average earnings aross individuals in an industry is an endogenous outome resultingfrom individuals' deisions of where to supply their labor servies. The level of earn-ings risk is ertainly something individuals onsider when making that hoie. But theiromparative advantage, in other words, their relatively higher produtivity in a ertainsetor, onsequene of a set of individual harateristis, plays a role as well. Some ofthat omparative advantage originates from being, for instane, a female or a ollege-grad,harateristis whih we have aounted for to some degree. Muh of the advantage, how-ever, originates from unobserved harateristis whih are, obviously, di�ult to ontrolfor. To help us deompose how muh of the estimated earnings risk premium is due toa ompensating di�erential and how muh to self-seletion, the next setion desribes aquantitative framework in whih omparative advantage and individuals' industry hoieare expliitly taken into aount.4 The ModelOur arti�ial eonomy is populated by a mass of risk-averse individuals of total measureequal to one. Time is disrete and individuals live for S periods whih orrespond to theirworking lives. In other words, they are born into a labor market and never retire. Eahindividual is endowed with one unit of time eah period that is supplied inelastially in thelabor market. When an individual reahes time S + 1 and dies, another age 0 individualreplaes her, so the total population is onstant. At the beginning of their lifetimes,individuals hoose to work in one of J mutually exlusive job opportunities indexed by
j, whih we interpret as setors or industries. At birth, prior to the industry hoie,eah individual draws a value for setor-spei� skill or ability from a given distributionspei�ed below. These skills enter diretly the produtivity and hene earnings of an16



individual and therefore determine an individual's omparative advantage for, say, workingin Finane and not in Agriulture. As these skills are random draws, we are silent abouttheir origin but they ould loosely be interpreted as innate abilities or human apitalaquired before entering the labor market. Finally, the values for the setor-spei� skillsdo neither grow nor derease over an individual's lifetime.In addition, one working for an industry (from whih they annot move), individualsare subjet to idiosynrati shoks to their labor inome. The proess driving those shoksdi�ers from industry to industry. In partiular, workers in some industries experiene ahigher variability of earnings relative to workers in other industries. If workers are risk-averse, riskier industries look less attrative than safer industries.When an individual is born in period 0 (i.e. when she enters the labor market),her problem is to hoose one of the J mutually exlusive areer alternatives in order tomaximize the expeted disounted value of her life-time utility:
E0

{[
S∑

s=1

βs−1
∑

j

1ju(cs,j),]∣∣∣∣∣Ωi,0

}
,where 1j is an indiator funtion with value 1j = 1 if the individual hooses to workin industry j and 0 otherwise. The funtion u(cs,j) denotes the individual's per-periodutility derived from hoosing j ∈ J and onsuming cs,j; we assume uc > 0 and ucc < 0.The only soure of unertainty are shoks to labor earnings and we desribe those indetail below. For now it su�es to say that expetations in (4) are taken with respetto the distribution of those shoks. The vetor Ωi,0 represents the information set of anindividual i at time 0 and it is formally the vetor

Ωi,0 = {θi,1, . . . , θi,J}where the logarithm of eah value θi,j is drawn from an industry-spei� distribution
N(µθj , σ

2
θj
). Eah period, by inelastially supplying one unit of time to setor j, eahindividual reeives labor earnings, wjθi,je

νi,j , omprised of a setor spei� ompetitivewage rate (wj), individual-spei� setoral pre-labor-market skills (θi,j) and, an individual-spei� but time-varying labor produtivity shok (νi,j). One the individual makes hersetoral hoie, only the θ orresponding to the hosen industry a�ets her lifetime laborearnings.For an individual of age s, the time-varying omponent of earnings is the addition oftwo orthogonal stohasti omponents,
νs,j = ηs,j + ωs,j, (29)17



where ηj is an i.i.d. transitory shok to log earnings distributed as N(−1
2

1
σ2

j,η

, σ2
j,η) and

ωs+1,j is the permanent omponent that follows a random walk: ωs+1,j = ωs,j + ǫs,j with
ǫj being N(−1

2
1

σ2

j,ǫ

, σ2
j,ǫ) i.i.d innovations.11 By subsripting the variane by j, we makelear that the nature of the shok proess is industry-spei�. Despite the inability ofonsumers to hange industry in midlife, we allow them to partially insure against laborinome shoks by saving in a one period risk-free non-ontingent bond with an exogenousinterest rate equal to r.Individual's Deision Problem Suppose an individual has hosen an industry inwhih to supply labor and begun her working life. Every period, optimization for thisindividual entails hoosing how muh to onsume and the amount of savings or quantityof one-period bonds to purhase.12 The variables relevant to these deisions are the levelof wealth (b), the age of the individual (s), and the following omponents of inome: thetime-varying omponent (ω and η) and the ability level for the hosen industry (θj). Thusthe vetor of individual state variables an be denoted as x = (b, ω, η, s, θj), where j isthe hosen industry. Denote by Ψj(x) the industry j workers' distribution aross assets,age, inome, and abilities.13 It is an aggregate state variable sine it determines the wagerate in industry j. Only the marginal distribution of age is idential aross all industries.For onveniene denote by S = SB × SEη

× SEω
× Sθ

⋃
{1, . . . , S} the state spae of thevetor of state variables x.14 It is onvenient to write the problem reursively, and wedenote the remaining lifetime utility for an age-s̄ individual working in industry j by the

Vj(x|s = s̄). It is de�ned by,
Vj(x|s = s̄,Ψj) = max

c,b′

{
u(c) + βEVj(x

′|s = s̄+ 1,Ψ′
j)
} if 1 ≤ s ≤ S and 0 o/w,subjet to,

c+ b′ = wj(Ψj)θje
ηeω + b(1 + r) (30)11In the quantitative appliation we approximate the random walk by a highly persistent proess. Itis lose to a unit root but stationary nevertheless. See Appendix B for details.12Our model is set apart from others in the literature in the optimal hoie of an industry and itsgeneral-equilibrium impliations. One the individual has hosen an industry, the optimization problemof the onsumer is essentially idential to many examples in a literature analyzing heterogeneous agentseonomies. The only departure is that we allow two di�erent shoks with di�erent statistial properties.This departure allows us to analyze the impat of transitory and permanent risk on industry hoie.13The distribution is subsripted by j beause workers, faing di�erent inome shoks and self-seletinginto industries based on di�erent abilities levels, will hoose di�erent levels of assets.14In general, the joint state spae should have a subsript j. In our partiular model, the borrowingonstraint and longevity are idential aross industries. Inome innovations and abilities are all realnumbers. Hene we an omit the subsript j. 18



and,
b ≥ b, b0 = 0, bS+1 ≥ 0 (31)We follow relatively standard notation when we denote by x′ the values of x one periodahead. Equation (30) is a standard �ow budget onstraint that equates onsumption plussavings to total earnings from apital holdings b(1 + r), and earnings from supplied labor

wj(Ψj)θje
ν . In addition to this budget onstraint, individuals fae a borrowing onstraintthat restrits the lower bound on asset holdings. Also, individuals are born with zerowealth (b0 = 0) and they fae a non-negativity onstraint in their savings at the time ofdeath (bS+1 ≥ 0).At birth, the individual hooses from a set of J industries the one that yields thehighest utility.

j∗ = argmax {W1, . . . ,WJ} (32)where Wj∗ for an individual i is de�ned as
Wj∗ = E0 {Vj∗(x|s = 1)|Ωi,0} . (33)When hoosing an industry, Ωi,0 - the vetor of abilities drawn at birth - is in a person'sinformation set, thus appearing to the right of the onditioning sign. The individual knowsas well the statistial properties of shoks that she will experiene in eah industry. As aresult, and although not expliitly written, it should be understood that the expetationis taken with respet to a di�erent distribution if the worker omputes Wj for j 6= j∗.The hoie in (32) indues an endogenous distribution of workers aross industries. Let

µj denote the mass of workers in industry j then, ∑J

k=1 µk = 1.Firms One an piture our model eonomy as a small open eonomy ontaining a set ofislands with eah of the islands representing an industry. In eah industry, a onsumptiongood is produed aording to the following industry-level tehnology:
Yj = N

αj

j , (34)where Yj is the output of setor j, Nj represents the labor input of that setor measuredin e�ieny units,15 and α is the share of labor in output (with α < 1). Firms are ownedby foreigners who operate it, pay wages, and enjoy pro�ts. We do not onsider any kindof inter-industry trade in goods, so the reader an assume that goods produed aross15The measure of e�ieny takes into aount both the time-varying produtivity omponent and theindustry-spei� abilities. 19



islands are idential. 16.Equilibrium We an now de�ne a stationary ompetitive equilibrium whih onsists ofa set of industry wages {wj}
J

j=1, industry populations (or masses) {µj}
J

j=1, industry-spei� distributions {Ψj(x)}
J

j=1, industry-level e�ieny-weighted employment levels
{Nj}

J

j=1, and industry-spei� deision rules {b′j(x), cj(x)}J

j=1
and assoiated value fun-tions {Vj(x)}

J

j=1, whih satisfy the following onditions:1. Given wages, the industry-spei� deision rules {
b′j(x), cj(x)

}J

j=1
solve the opti-mization problem (4) yielding value funtions {Vj(x)}

J

j=1.2. The set of industry-spei� populations {µj}
J

j=1 and the distributions of abilitiesaross industries are onsistent with the optimal industry hoie (32). For any givenindustry j, its population satis�es µj = Prob(Wj > W−j) where we de�ne the vetor
W−j to be equal to {W1, . . . ,Wj−1,Wj+1, . . . ,WJ}. The umulative distribution of
θj in a given industry j is de�ned by,
Gj(θ0,j) =

∫
Θ−j

∫
{θj∈Θj :θj<θ0,j}

χ{θj :Wj>W−j |θ−j}dF (θj)dF (θ−j)∫
Θ−j

∫
Θj

χ{θj :Wj>W−j |θ−j}dF (θj)dF (θ−j)
=

∫

S

χ{θj≤θ0,j}dΨj(x)where Θj is the support of θj and Θ−j is the support of θ−j and χ{θj :Wj>W−j} is andindiator funtion that takes the value 1 when an individual with ability θj hoosesindustry j. Finally, F (θj) is the .d.f of θj before sorting of agents.3. Wages in industry j are equal to the marginal produt of a marginal unit of averagee�ieny in that industry:
wj = αjN

αj−1
j ,where the industry-level measures of employment are de�ned as

Nj = µj

∫
S
θje

ηeωdΨj(x).4. For an individual in an industry j, the deision rules b′j(x) and cj(x) solve theindividuals' dynami problem (4), and Vj(x) is the assoiated value funtion.5. In a given industry j, Ψj(x) is the stationary distribution assoiated with the tran-sition funtion implied by the optimal deision rule b′j(x) and the law of motion forthe exogenous shoks.16Alternatively, one an piture J di�erent goods and assume that an individual working in industry jobtains utility from onsuming the good produed in that industry only, and not those from other islands20



6. At the industry level, the following resoure onstraint is satis�ed:
wjNj =

∫

S

{cj(x) + b′j(x)− bj(x)(1 + r)}dΨj(x)5 Quantitative AnalysisThis setion presents the quantitative analysis. For this purpose, we use the theoretialmodel developed in the previous setion whih is omputed and alibrated to mimi theUS eonomy. 17 Besides the standard omplexities assoiated with omputing standardlife yle eonomies there is another layer of di�ulty in this partiular model that hasto do with the existene of the pre-labor market skills or abilities distributions. Themain reason has to do with omputing and omparing value funtions for eah possibleombination of the abilities draws for eah simulated individual that lives in our modeleonomy. Even though the presene of these variables dramatially enrih our analysis,due to this omputational di�ulty we restrit our quantitative analysis to 4 industriesof the US eonomy: Agriulture, Manufaturing, Servies and Publi Setor, whih resultfrom aggregating the 21 industries detailed above. In Table 6 we present mean of netearnings the variane of the permanent and transitory shoks for these 4 aggregate setors.Note also that even though we have aggregated the 21 industries, the strong and positiverelation between mean earnings and the varianes of the permanent and transitory shokis preserved: if we regress the mean net earnings on a onstant and both varianes we getthat the oe�ient assoiated with the variane of the permanent shok is 8.5 and withthe variane of the transitory shok is 8.4. This implies that, onsidering the permanentshok to earnings, moving from the Publi Setor (the safest) to Manufaturing (theriskiest) implies an inrease in net earnings of 3.5%. If we onsider the transitory shokto earnings, moving from the Publi Setor (whih is again the safest) to Agriulture (theriskiest) implies an inrease in mean net earnings of 2%. We now turn to parameterizethe model eonomy.5.1 Parameter ValuesWe start by setting the model period equal to a quarter, and the total lifetime for anindividual to be 120 periods. These two values orrespond to 30-year employment his-tories. We exogenously set the annual interest rate to be 5%. In our benhmark asewe start by setting b ≥ 0 and pik β to be 0.957 so that we math an aggregate wealthto inome ratio of 3. We restrit preferenes to be of the onstant relative risk aversion17The proedure followed to ompute the model is presented in detail in Appendix B.21



lass with oe�ient or risk aversion equal to 2. In addition, we need to assign values forthe parameters that govern returns to sale at the industry level, αj 's. These parametersrepresent the labor's share of total revenue in eah of the industries and, following Hopen-hayn and Rogerson (1993) whih use the same dereasing return to sale tehnology, weuse National Aounts data to �nd values for them. Spei�ally, we use the Compensa-tion of Employees and GDP at the industry level from the National Inome and ProdutAounts for the period 1990 through 2009 to set the labor share of Agriulture equal to
0.30, of Manufaturing equal to 0.63, Servies equal to 0.51 and Publi Setor equal to
0.85.One of the driving fores of a non-degenerate wage distribution aross industries isan industry-spei� level of risk. As a measure of this risk, we use the estimates for thevarianes of the two omponents of inome we estimate from SIPP in Setion 3 and weaggregate to the 4 industries we fous in this setion. Hene, we set J , the total numberof industries, to be 4 and we feed the model with the estimated values of the varianesof both the permanent and transitory shoks depited in the fourth and �fth olumn ofTable 6.Finally, it still remains to parameterize the distributions of pre-labor market skills orabilities, i.e. to �nd values for 8 parameters: {µj,θ, σ

2
j,θ}

j=4
j=1. For this purpose we pikvalues for these parameters so that the model delivers the mean and standard deviationof the net earnings for eah of the 4 industries (olumn 2 and 3 of Table 6). The useof net earnings is justi�ed by the fat that in our model eonomy all individuals areequal in terms of sex and eduation, and there is no age-spei� produtivity (i.e. all theobservables we ontrol for in equation (25)). The resulting parameter values are shownin Table 7.5.2 ResultsThe experiment onsists of solving the model for the set of parameter values just desribed.Sine the parameters of the distributions of the pre-market labor skills are piked so thatthe model exatly repliates the mean of net earnings of eah of the 4 industries, ittranspires that the model also repliates the relationship between the mean earnings andthe varianes of the transitory and permanent shoks to earnings. Therefore, this empirialrelationship annot be used as an independent test for the model. Interestingly, the modelhas testable impliations with regard to the sorting of workers into the 4 setors of theeonomy. Spei�ally, the model predits the mass of individuals that work in eah of thesetors in equilibrium. Table 8 shows the model preditions and their data ounterpart.The orrelation between the share of individuals in eah setor in the model and in the22



data is 0.92 being partiularly good the model preditions regarding the mass of workersthat work in Agriulture and Servies. In addition, the model has preditions regardingthe wealth to inome ratio in eah of the four setors of the eonomy, Table 9 shows themodel preditions. As expeted the amount of wealth aumulated in eah of the setoris positively orrelated with the riskiness of earnings.As it was highlighted above, the doumented strong and positive relationship betweenmean earnings and their varianes, an be interpreted as evidene in favor of a existeneof a pure risk premium in the US labor market. However, the presene of individualspei� pre-labor market skills or individual omparative advantages a�et the sorting ofindividuals into the setors of the eonomy. This is unobserved for the eonometriianand so it an greatly hange the interpretation of the results sine we ould be mistakenlyassigning all of the observed di�erenes in mean earnings to ompensation for risk whilein fat they are ompensation for the skills of the individuals. Fortunately, our theoryis rih enough so that we an proeed to perform a ounterfatual experiment in whihwe shut down all the di�erenes aross individuals and aross setors in the pre-labormarket skills. This ounterfatual exerise ould be interpreted as a way to deomposethe observed relationship between mean earnings and the variane of shoks into pureompensation for risk and ompensation for unobserved skills. Spei�ally, we solve themodel again but instead of piking the parameters of the skills distributions to math themoments of the net earnings distributions, we just endow all individuals with the sameskill level for eah of the 4 industries that ompose our eonomy.By doing this our model eonomy dramatially hanges its properties sine the in-dividual setoral hoie is only a�eted by the ross-setoral di�erenes in the volatilityof earnings. The individuals are now ex-ante homogenous but still subjet to idiosyn-rati shoks to their labor inome; hene they are ex-post heterogeneous. It is still thease that workers in some industries experiene a higher variability of earnings relativeto workers in other industries. For our risk-averse workers, riskier industries look lessattrative than safer industries. Everything else equal, all workers would onentrate inthe safest industry, with all but one industry having no workers and hene no output.In our environment, this an not be an equilibrium beause industry level tehnologiesdisplay dereasing returns to sale. As a result, the more workers populate an industrythe lower the wages, and vie-versa. The resulting equilibrium features relatively safeindustries with low wages and a large mass of workers. Riskier industries display theopposite harateristis.Table 10 shows the share of workers predited by the model in this ounterfatualexerise. Note that the share of workers in eah industry is at odds with the data (orre-lation of −0.24) being the Publi Setor, the safest setor, the one that is most preferred23



by workers. Also note that in the ase of these four industries, sine there is not muhvariation in the variane of the permanent shok to earnings (olumn 4 of Table 6) theshare of workers do not vary muh: 0.16 in Agriulture, 0.22 in Manufaturing and 0.21in Servies. Therefore, it is lear the in�uene of omparative advantages in shaping theindividual setoral hoie in order the model is in line with the data. One way to illustratethis e�et is by omparing the mean of pre-labor market skills before and after the sortingtakes plae in our model eonomy. This is presented in Table 11.Given our identifying assumption that these pre-labor market skills are independentaross setors the ratio of means (olumn 2) are going to be greater than one for allthe setors that ompose our model eonomy. In other words, only the most apableindividuals for eah setor are going to be self-seleted in that setor. Nevertheless, thisseletion e�et ould be stronger in some setors ompared to others. Aording to ourresults, the strongest seletion e�et takes plae in Agriulture followed by Manufaturingand the Publi setor and, being relatively mild in the ase of Servies.We move now to analyze the model preditions regarding the orrelation betweenmean earnings and its volatility in this ounterfatual experiment. Table 12 shows theorrelation between the mean earnings predited by the model and the variane of thepermanent and transitory shok in both the benhmark ase (olumn 2) and in the oun-terfatual experiment (olumn 3). Two important results emerge from this table: i) in theounterfatual exerise the oe�ient assoiated with the permanent shok is 15.1 whihpoints to a strong and positive assoiation between mean earnings and the variane ofthe permanent shok to earnings as we observe in the benhmark ase and in the dataand, moreover, this result implies that the inrease in mean net earnings from movingfrom the Publi Setor to Manufaturing would be around 6.2% while in the data it isatually 3.5%. ii) Regarding the transitory shok, the oe�ient orresponding to thetransitory shok redues to only 0.9 whereas in the benhmark ase this oe�ient is 8.4.By saving in one period bonds the workers that live in our model eonomy an perfetlysmooth transitory shok to labor earnings and so they do not need to be ompensatedfor bearing that type of risk in the labor market. For this reason and, in light of ourmodel, what appears to be ompensation for the risk assoiated with transitory shoksis atually ompensation for unobserved omparative advantages of individuals that haveendogenously sorted into the di�erent setors of the eonomy.6 Conluding RemarksUsing data from the Survey of Inome and Program Partiipation (SIPP) one �nds thatthe level of risk and the mean level of (log) earnings are positively related . Irrespetive24



of whether risk is of a transitory or permanent nature, the positive assoiation is lear.The question we ask in this paper is whether that estimated orrelation is a pure ompen-sating di�erential or masks other fators, for instane self-seletion due to omparativeadvantage. A standard Roy model plaes a lot of weight when hoosing an industry in aworker's omparative advantage. However, if the latter is driven by unobserved hara-teristis, it is not possible to tell how muh of the observed equilibrium relation betweenrisk and earnings is due to omparative advantage moving into partiular industries andhow muh to a ompensating di�erential (individuals moving away from risky industries).The model we onstrut assigns a zero ompensating di�erential omponent to the re-lationship between the variane of transitory shoks and (log) earnings. On the otherhand, the higher earnings observed in industries with higher permanent risk re�et a pureompensating di�erential.
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A Appendix: DataWe use three Surveys from the Survey of Inome and Program Partiipation (SIPP):1996, 2001 and 2004. Cleaning of the data until we reah the �nal sample is iden-tial aross the three surveys. We use the publi data �les from SIPP available athttp://www.eprDATA.org, maintained by the CEPR (Center for Eonomi and PoliyResearh) in Washington, D.C. For eah Survey, we perform the following steps:1. Eliminate individuals who simultaneously report missing earnings but positive hoursworked.2. Eliminate individuals who report working in two di�erent industries or those whodo not report their industry (self-employed).3. Eliminate individuals who report being out of the labor fore.4. Eliminate seondary jobs (i.e. we fous on the primary job of the individual).5. Restrit analysis to individuals older than 22 but younger than 66.6. Restrit analysis to individuals who are married.7. Eliminate individuals who do not report omplete samples.We rede�ne earnings to be unemployment insurane if an individual reports zero hoursworked and reports being unemployed. For those individuals who are not unemployed wealso eliminated those with very low earnings (less than 600 1996 dollars per month). [Tobe ompleted: Report number of observations lost in eah step for all three surveys.℄
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B Appendix: Model Computation1. The �rst step is to disretize the distributions for the seletion parameters (i.e.the industry-spei� skills or produtivities). Reall from the model desriptionthat we assume normality for the seletion parameters: θj ∼ N(µθj , σ
2
θj
). Weonstrut an equi-spaed grid of length NR for the support of eah distribution

Gj
R =

{
θ̂1j , . . . , θ̂

NR

j

}, assuming θ̂1j = µθj −wRσθj and θ̂NR

j = µθj +wRσθj and setting
wR = 4 and NR = 10.2. Guess a distribution of masses {µj}

J

j=1 and e�ieny levels {θ∗j}J

j=1
for eah of theindustries. This yields aggregate employment levels (in e�ieny units) for eah ofthe four industries {Nj}

J

j=1. From our tehnology assumption, the wage rate in eahindustry is equal to the marginal produt of a unit of average e�ieny.3. Given a set of wages {wj}
J

j=1, we ompute the individual's life-yle problem for eahindustry and for eah value of the industry-spei� ability. To solve for the valueand poliy funtions we disretize the spae of bond holdings. Current, not future,bond-holdings are required to lie on a grid GB = {b1, . . . , bNB
}, with NB = 100, andwe use linear interpolation to approximate future value funtions. We disretize thevalues of the persistent and temporary shoks, ω and η.18. We use NP = 5 pointsto approximate the persistent omponent and NT = 2 to approximate the i.i.domponent.19 The onstrution of the grid and the omputation of the transitionmatrix for the persistent omponent follow the proedure outlined in Kopeky andSuen (2010).4. The previous step yields a set of NR expeted value funtions for eah industry jonditional on a given level of ability,

{{
V

k
j =

∫
Vj(x|θj = θ̂kj )dΨj(x)

}NR

k=1

}J

j=1

.To inrease the degree of auray when updating the aggregate e�ieny units oflabor, we onstrut a seond grid of length NR̃ > NR: GR̃j =
{
θ̃1j , . . . , θ̃

N
R̃

j

}. Thetwo endpoints of the set GR̃j equal the two endpoints of Gj
R. For any point in GR̃jnot in Gj

R, we linearly interpolate the value funtions of its two nearest neighbors in18For omputational reasons, we approximate the random walk with a very persistent proess; anautoorrelation of 0.999.19Two grid points for the iid omponent mathes the mean and standard deviation, the only twomoments that are relevant if the proess follows an iid normal distribution.29



Gj
R. Denote the value funtion given an ability θ̃kj by Ṽk

j . Finally, the results shownin the main body of the paper assume NR̃ = 65.5. Completing the previous step yields, four eah industry, a set of three vetors: a grid
GR̃j =

{
θ̃1j , . . . , θ̃

N
R̃

j

}, a vetor of assoiated probabilities for eah element in GR̃j ,
{
p̃1j , . . . , p̃

N
R̃

j

},20 and a vetor of assoiated value funtions {{
Ṽk

j

}N
R̃

k=1

}J

j=1

. Denoteby K∗ = (NR̃)
J the set of all possible ombinations of the J ability parameters.In other words there are K∗ possible values for the vetor {

θ̃i11 , . . . , θ̃
iJ
J

}N
R̃

i1,...,iJ=1
.Let T : {1, . . . , NR̃}

J → {1, . . . , K∗} be a mapping that yields a value in the set
{1, . . . , K∗} given a J-tuple {i1, . . . , iJ}, where eah element i1, . . . , iJ belongs to theset {1, . . . , NR̃}. The number pT (i1,...,iJ ) = pi11 × . . .× piJJ is the probability attahedto the event an individual draws the vetor θi11 , . . . , θiJJ . There are K∗ suh proba-bilities and ∑K∗

k=1 pk = 1. For eah J-tuple {i1, ldots, iJ} there is also a set of valuefuntions {Ṽi1
1 , . . . , Ṽ

iJ
J

}, and an assoiated index j∗ = argmax
{
Ṽ

i1
1 , . . . , Ṽ

iJ
J

} thatrepresents the optimal industry hoie for that partiular vetor of industry-spei�skills.6. One we have omputed the optimal industry j∗ for eah ombination of skill-spei�vetors, we are ready to update the guesses for the industry populations and theaverage e�ienies in eah industry. The new mass for industry j, µj is omputedas:
µj =

K∗∑

k=1

χ{j∗=j}pk,where χA is an indiator variable that takes the value 1 if the event A ours andzero otherwise. In other words, we sum over all probabilities assoiated with theevent �industry j is the optimal hoie�. To update the average ability value weproeed analogously by omputing,
θ∗j =

K∗∑

k=1

θ
{ij∈{1,...,NR̃}:k=T (i1,...,iJ)}
j χ{j∗=j}(pk)/µj.20Sine we disretize the state-spae for the ability distribution, a given probability is omputed as
p̃ij =

φ(θ̃ij , µθj , σ
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θj
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∑NR̃

k=1
φ(θ̃kj , µθj , σ

2

θj
)
,where φ(θ, µ, σ2) is the density of a normally-distributed random variable with mean µ and variane σ2evaluated at θ. 30



The previous expression omputes the average ability re-weighting the probabili-ties to onstrain them to sum to 1 (hene the presene of µj dividing eah of theprobabilities). These two quantities an then be used to update wages, and heneompute new value funtions, repeating the above steps until the maximum of theabsolute values between the guessed e�ienies and the newly omputed e�ien-ies,and the absolute value of the guessed masses and the newly omputed value isless than 10−4,
max

{{
|µ

(i)
j − µ

(i−1)
j |, |θ∗

(i)
j − θ∗

(i−1)
j |

}J

j=1

}
< 10−4,where i− 1 and i are two onseutive iterations.C Appendix: Hourly EarningsTo show that the results are robust to using earnings per hour (as opposed to totalearnings), we perform the same empirial analysis as that of the main body of the text.We use only the 1996 sample as the quality of hours seems to be better than in theother two surveys. Exept transforming earnings into per-hour units, the steps are thesame as those desribed above. Tables 13 and 14 show the equivalent to Tables 4 and 5after having re-estimated equations (17) and (24) with earnings per-hour instead of totalearnings on as the variable in the left-hand side.D Appendix: Setors and OupationsOur analysis is based on the division of the US labor market into setors. One may objetto that division and laim that a more reasonable one should fous on oupations. Weargue, however, that the distributions of workers aross industries and oupations areintimately related. The SIPP data set allows us to lassify jobs into 14 grand oupationalategories. For eah worker in an oupational ategory we observe in whih setor shesupplies labor. Table 15 shows, for eah oupation, the industries in whih workers areemployed. Spei�ally, it shows the quantity and identi�ation number of the setors thatonentrate 50% of the individuals in eah oupation. Even onsidering these very broadoupation de�nitions it is evident that most oupations are onentrated in only a fewindustries. As an exeption, three oupations see workers spread out into more thanthree industries. These are i) Exeutive, Administrative and Managerial whih are on-entrated in Government, Durable Goods Manufaturing, Finane and Medial Servies,ii) Administrative Support inluding Clerial whih are onentrated in Transportation,31



and also in Government, Finane and Medial Servies and; iii) Tehniians and RelatedSupport whih are onentrated in Rereation and Entertainment, Durable Goods Man-ufaturing, Hospitals and Non Durable Goods Manufaturing. As argued in the mainbody of the paper, some of these oupations re�et di�erent bars in an oupational (forinstane, someone starts as an administrative assistant, and ends up managing a smallgroup of workers). One ould fous on a horizontal division of oupations or alternativelyfous on industries. We have hosen the latter path.
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F Tables Table 1: Variane of Earnings by Industry
σ2

j Ranking1 Agriulture and Forestry 0.0446 2(0.0041)2 Mining 0.0545 4(0.0063)3 Constrution 0.0654 9(0.0030)4 Durable Goods Manufaturing 0.0663 10(0.0019)5 Non Durable Goods Manufaturing 0.0663 12(0.0026)6 Transportation 0.0718 18(0.0028)7 Communiation 0.0596 6(0.0033)8 Utilities 0.0587 5(0.0045)9 Wholesale Trade 0.0693 14(0.0029)10 Retail Trade 0.0703 16(0.0019)11 Finane 0.0901 21(0.0039)13 Business Servies 0.0701 15(0.0032)14 Personal Servies 0.0684 13(0.0048)15 Rereation and Entertainment 0.0615 8(0.0046)16 Hospitals 0.0706 17(0.0029)17 Medial Servies 0.0744 20(0.0031)18 Eduation 0.0663 11(0.0023)19 Soial Servies 0.0531 3(0.0028)20 Other Servies 0.0724 19(0.0040)21 Government 0.0597 7(0.0020)22 Armed Fores 0.0395 1(0.0070)Note: σ2

j is the estimate of the variane for the shoks to labor earn-ings (in logs) for industry j. Bootstrap standard errors are shown inparenthesis. The olumn Ranking just ranks the industries aordingto their estimate of the variane.
36



Table 2: Variane of Earnings by Industry: Transitory and Permanent
σ2

ǫ,j Ranking σ2

η,j Ranking1 Agriulture and Forestry 0.0143 14 0.0050 20(0.0013) (0.0007)2 Mining 0.0139 10 0.0066 21(0.0015) (0.0022)3 Constrution 0.0141 11 0.0032 5(0.0007) (0.0004)4 Durable Goods Manufaturing 0.0151 16 0.0036 10(0.0005) (0.0002)5 Non Durable Goods Manufaturing 0.0137 8 0.0037 12(0.0005) (0.0002)6 Transportation 0.0156 20 0.0036 9(0.0007) (0.0003)7 Communiation 0.0121 4 0.0039 13(0.0009) (0.0004)8 Utilities 0.0118 3 0.0036 7(0.0010) (0.0004)9 Wholesale Trade 0.0142 13 0.0036 8(0.0007) (0.0003)10 Retail Trade 0.0155 19 0.0041 16(0.0005) (0.0002)11 Finane 0.0177 21 0.0047 19(0.0008) (0.0003)13 Business Servies 0.0151 17 0.0029 3(0.0006) (0.0003)14 Personal Servies 0.0129 6 0.0031 4(0.0009) (0.0005)15 Rereation and Entertainment 0.0130 7 0.0019 1(0.0010) (0.0004)16 Hospitals 0.0142 12 0.0040 14(0.0006) (0.0003)17 Medial Servies 0.0150 15 0.0037 11(0.0007) (0.0003)18 Eduation 0.0154 18 0.0033 6(0.0006) (0.0002)19 Soial Servies 0.0105 2 0.0041 15(0.0007) (0.0004)20 Other Servies 0.0138 9 0.0042 17(0.0008) (0.0005)21 Government 0.0123 5 0.0043 18(0.0004) (0.0002)22 Armed Fores 0.0080 1 0.0025 2(0.0013) (0.0008)Note: σ2

ǫ,j and σ2

η,j are the estimates of the variane of permanent and transitory shoks to laborearnings (in logs), respetively, for industry j. Bootstrap standard errors are shown in parenthesis.The olumns alled Ranking just rank the industries aording to their estimate of the two types ofvarianes.
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Table 3: Permanent and Transitory Shoks Aross SetorsPermanent ShokBelow Median Above MedianTransitory Shok Below Median 22, 8, 14, 15 3, 9, 4, 13, 18, 6Above Median 19, 7, 21, 5, 20, 2 16, 1, 17, 10, 11This table shows the lassi�ation of setors aross four dimensions aording to thevalue of the variane of both the transitory (horizontal) and permanent (vertial) shokbelow or above the median. Spei�ally, setors are lassi�ed into the below (above)the median ategory if its orresponding estimated variane of both the permanent andtransitory shoks to earnings is below (above) the median of the estimated varianesaross setors. The setors are represented by their numbers as de�ned in Table 4
Table 4: Regression Results - Total RiskDependent Variable Earnings Net EarningsCoe�ient Coe�ient

constant −15.31 6.44(0.0231) (0.0000)
female −0.55(0.0000)
age 1.11(0.0003)
age2 −0.01(0.0000)
education 0.315(0.0000)
σ2 6.06 1.46(0.0002) (0.0104)The seond olumn shows the estimation results of regressing logearnings by industry the variables listed in its �rst olumn. Thethird olumn presents the estimation results of regressing the netearnings obtained in a previous step on a onstant term (on-stant) and on our estimates for the total variane of the earningsshok(σ2). For positive (negative) oe�ients the values in paren-thesis shows the probability that the oe�ient is less (bigger) thanzero omputed by Bootstrap. 38



Table 5: Regression Results - Permanent and TransitoryDependent Variable Earnings Net EarningsCoe�ient Coe�ient
constant −12.21 6.37(0.0646) (0.0000)
female −0.49(0.0000)
age 0.95(0.0011)
age2 −0.01(0.0011)
education 0.32(0.0000)
σ2
ǫ 9.30 6.87(0.18) (0.0152)

σ2
η 20.33 16.59(0.16) (0.0771)The seond olumn shows the estimation results of regressing logearnings by industry the variables listed in its �rst olumn. Thethird olumn presents the estimation results of regressing the netearnings obtained in a previous step on a onstant term (onstant)and on our estimates for the variane of the permanent shok andtransitory shoks to labor earnings (σ2

ǫ and σ2

η, respetively). Forpositive (negative) oe�ients the values in parenthesis shows theprobability that the oe�ient is less (bigger) than zero omputedby Bootstrap.
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Table 6: Earnings and Variane of Earnings - 4 IndustriesMean Earnings S.D. Mean Earnings σ2
ǫ σ2

ηAgriulture 6.55 0.3687 0.0141 0.0058Manufaturing 6.54 0.3869 0.0143 0.0035Servies 6.53 0.3287 0.0141 0.0036Publi Setor 6.50 0.4095 0.0101 0.0034Correl. w/ Mean Earnings 0.88 0.69This table shows the earnings statistis that orrespond to the aggregation of the 21 industries into 4main industries. It ontains the mean earnings in logs (seond olumn), the standard deviation of meanearnings, the variane of the permanent shok (third olumn) and the variane of the transitory shok(fourth olumn).
Table 7: Parameters - Distribution of Pre-Labor Market Skills

µj,θ σ2
j,θAgriulture 3.78 0.75Manufaturing 5.06 0.65Servies 8.51 0.35Publi Setor 5.75 0.65This table shows the alibrated values for the mean (µj,θ) and variane(σ2

j,θ) of the distribution of pre-labor market skills for the 4 industries on-sidered.
Table 8: Share of Workers by IndustryModel DataAgriulture 0.03 0.02Manufaturing 0.05 0.24Servies 0.73 0.65Publi Setor 0.18 0.10This table shows the model preditions and theirdata ounterpart of the share of workers in eahof the 4 industries onsidered.40



Table 9: Wealth to Inome RatiosAgriulture 3.25Manufaturing 3.53Servies 3.17Publi Setor 1.03Total Eonomy 3.04This table shows the model preditions for thewealth to inome ratio in eah of the 4 industriesonsidered as well as for the whole eonomy.
Table 10: Share of Workers by IndustryData Benhmark CounterfatualAgriulture 0.02 0.03 0.16Manufaturing 0.24 0.05 0.22Servies 0.65 0.73 0.21Publi Setor 0.10 0.18 0.48Correlation with Data 0.92 −0.24This table shows the model preditions for the share of workers in the benh-mark ase and in the ounterfatual experiment as well as their data oun-terpart in eah of the 4 industries onsidered.

Table 11: Ratio of Abilities Pre and Post- SortingMeanAgriulture 4.95Manufaturing 3.46Servies 1.15Publi Setor 2.52This table shows the ratio of the mean abilities before (thealibrated values) and after the sorting of workers takeplae in the model eonomy.41



Table 12: Model Preditions: Mean and Volatility of EarningsBenhmark CounterfatualVariable Coe�ient Coe�ient
constant 6.39 6.32Permanent σ2

ǫ 8.51 15.1Transitory σ2
η 8.38 0.9The seond olumn shows the estimation results of regressing log earn-ings by industry to the variane of permanent and transitory shoks in thebenhmark model. The third olumn presents the estimation results of thesame regression but using the mean earnings predited by the model in theounterfatual experiment desribed in the main body of the text.

Table 13: Regression Results (Earnings Per Hour) - Total RiskDependent Variable Earnings Fixed E�etCoe�ient Coe�ient
constant −9.36 1.42(0.0017) (0.0000)
female −0.32(0.0011)
age 0.57(0.0002)
age2 −0.01(0.0004)
education 0.17(0.0000)
σ2 5.42 1.67(0.0055) (0.0663)The seond olumn shows the estimation results of regressing log earningsper hour by industry the variables listed in its �rst olumn. The thirdolumn presents the estimation results of regressing the net earnings perhour obtained in a previous step on a onstant term (onstant) and onour estimates for the total variane of the earnings shok(σ2). For positive(negative) oe�ients the values in parenthesis shows the probability thatthe oe�ient is less (bigger) than zero omputed by Bootstrap.42



Table 14: Regression Results (Earnings Per Hour) - Permanent and TransitoryDependent Variable Earnings Net EarningsCoe�ient Coe�ient
constant −8.12 1.3928(0.0055) (0.0000)
female −0.34(0.0041)
age 0.49(0.0012)
age2 −0.01(0.0020)

education 0.15(0.0008)
σ2
ǫ 6.42 3.09(0.0509) (0.0425)

σ2
η 17.30 0.26(0.1338) (0.5387)he seond olumn shows the estimation results of regressing log earnings per hour by industrythe variables listed in its �rst olumn. The third olumn presents the estimation results ofregressing the net earnings per hour obtained in a previous step on a onstant term (onstant)and on our estimates for the variane of the permanent shok and transitory shoks to laborearnings (σ2

ǫ and σ2

η, respetively). For positive (negative) oe�ients the values in parenthesisshows the probability that the oe�ient is less (bigger) than zero omputed by Bootstrap.

43



Table 15: Distribution of SetorsOupation # Setors Con. 50% Names1 Exeutive, Administrative and Managerial 5 20, 4, 11, 175 Administrative Support inluding Clerial 4 20, 11, 6, 173 Tehniians and Related Support 4 15, 4, 16, 58 Servies exept household and protetive 3 16, 10, 1510 Preision Prodution, Craft and Repair 3 4, 3, 513 Handlers, Eq Cleaners, Helpers and Laborers 3 10, 4, 512 Transportation and Material Moving 2 6, 92 Professional Speialties 2 17, 154 Sales 2 9, 107 Protetive Servies 1 209 Farming, Forestry and Fishing 1 111 Mahine Operators, Assemblers and Inspetors 1 414 Soldiers 1 21This table shows the distribution of oupations aross setors. Spei�ally, the number of industries (olumn3) that onentrates 50% of the workers in the orresponding oupation (olumn 2). Column 4 lists theidenti�ation number of eah industry.
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