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Abstract We study the impact of health risk on the economy focusing on one specific transmission channel, i.e., earnings. We develop a general equilibrium model where earnings are affected by health status and shocks, and workers may influence the level of their health status by investing in health. After calibrating the model for the US, we perform counterfactual exercises to measure the impact of health risk on the economy. We show that a ‘change in health risk’ generates partial (e.g., substitution) and general equilibrium (e.g., prices) effects. General equilibrium effects play a crucial role, both qualitatively and quantitatively, in shaping the dynamics of consumption and saving. Understanding, disentangling and measuring these effects is necessary to evaluate policies and reforms which affect health risk during the working age.
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Introduction



What is the effect of changes in health risk on earnings? Does this relationship have implications for a general equilibrium analysis? Workers that are hit by a health shock (e.g., a flu, a ∗ †
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pneumonia or a car accident) can became less productive or working less hours for a certain period, experiencing a fall in their earnings, ceteris paribus. These effects directly influence prices because the average return of capital in the economy will be lower. Now, imagine the implementation of a zero-cost policy that heals immediately those workers affected by health shocks. On the one hand, workers will save up less for future health risk, on average. On the other hand, they will have an incentive to save more because of a higher return to capital generated by the increase in productivity. This paper aims at measuring and disentangling partial and general equilibrium effects generated by changes in health risk, focusing on one specific transmission channel through which health dynamics affects the economy: earnings. Understanding and measuring the above mentioned channels is a necessary step to evaluate the welfare effects of any policy or reform that can influence health risk during the working age. We develop a general equilibrium model with workers and capital accumulation, characterized by two salient features. First, workers’ health status, which is influenced by health shocks, is allowed to directly affect individual earnings. That is, a negative health shock deteriorates the workers’ health status and this provokes a fall in earnings. Second, workers can act against the deterioration of their health status (and thus of the fall in earnings) by investing in health. Using this modeling, we want to capture the unavoidability of certain health shocks by imposing that the individual suffers immediately the effects of a negative health shock. However, she can act to get better or preventively improve her health status. The model also encompasses risk in earnings, survival dependency on the health status, and the possibility to subscribe a private health insurance. Agents are heterogeneous in several aspects, i.e., capital, health status, productivity, survival rate, and insurance protection. Therefore, this framework allows us to study the effects of health risk on various groups of individuals and how the behavior of these different groups contributes to the aggregate dynamics of saving and consumption. We calibrate our model for the US economy paying particular attention in measuring the direct impact of health status on earnings. To this effect, we use the Medical Expenditure Panel Survey (MEPS) data. We consider this calibrated economy as our benchmark. We then perform counterfactual exercises to measure the partial and general equilibrium effects generated by changes in health risk. More precisely, we conduct two sets of exercises. In the first one, we ‘remove’ health risk from the economy by shutting down the probability that
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workers can receive a health shock and name this economy as ‘no-risk’. In the second set of excerises, we implement a policy that heals agents in the period after the occurrence of the health shock, at the cost of an higher taxation for everyone, and name this economy as ‘policy’. Focusing on the ‘no-risk’ economy, the main results are the following. On the one hand, when we hold prices fixed, two main features characterize the behavior of this economy with respect to the benchmark one. First, agents save up less for precautionary needs. Second, agents are, on average, more productive, and thus richer, because their earnings are not affected by health shocks. These two forces make saving (consumption) to decrease (increase), on average. On the other hand, when we allow prices to adjust, the fact that marginal productivity is higher will increase the return to capital, creating an incentive for agents to save more. Consumption is higher with respect to the fixed-prices economy because of the positive wealth effect generated by the increase in the price of the assets. For example, when prices are kept fixed, the changes in the saving rate and consumption with respect to the benchmark economy are −3.36% and 3.31%, respectively. When we allow prices to adjust, these numbers become −1.34% and 3.6%, respectively. Focusing on the ‘policy’ exercise, we show that the above mentioned mechanisms still operate. However, one additional channel needs to be considered: changes in taxes. We show that the increase in taxes needed to finance the ‘healing policy’ highly and negatively affects the dynamics of private consumption, while not influencing much the one of saving rate. For example, when prices are kept fixed and taxes are not levied, the changes in the saving rate and consumption with respect to the benchmark economy are −3.34% and 2.24%, respectively. When we allow taxes to adjust but prices, these numbers become −3.70% and −0.60%, respectively. When we allow both prices and taxes to adjust, the numbers become 0.40% and 0.0%, respectively. The last number is worth commenting: considering all the partial and general equilibrium forces generated by the ‘policy’, the level of consumption in such a case is the same as the one obtained in the benchmark economy. To sum up, general equilibrium effects are crucial both qualitatively and quantitatively, in particular, prices effects influence more saving dynamics whilst financing (taxes) effects influence more private consumption dynamics. Importantly, the positive increase in consumption generated by the partial equilibrium effects of our ‘healing policy’ is completely offset by the
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general equilibrium ones, suggesting a crucial role for general equilibrium effects in determining the workers’ welfare. Our work is related to several papers in the literature. Among others, Palumbo (1999) and De Nardi et al. (2010) study, within a partial equilibrium framework, the importance of health risk for the savings decision of elderly. Similarly, Kopecky & Koreshkova (2013) quantify savings for several old-age health expenses within a life-cycle model. Unlike them, we focus on the effects of health risk on the workers’ consumption and saving decisions, allowing for the influence of health status on earnings. Further, we allow agents to partly affect their health status.1 Third, we carefully measure the general equilibrium effects associated to changes in health risk.2 Our paper is obviously related to the stream of the literature on dynamic general equilibrium models with heterogeneous agents and incomplete markets (e.g. Huggett 1993, Aiyagari 1994). Within this class of models, Attanasio et al. (2010) build a model where, among other features, health status affects individual productivity and use it to evaluate the effects of different financing schemes for Medicare. They also estimate, using OLS techniques and MEPS data, a negative effect of health status on hourly wages. We differ from them in two main respects. First, the objective of our paper is to carefully distinguish and measure the partial and general equilibrium effects generated by changes in the health risk. Second, we calibrate our model by using the estimate of the direct impact of the health status on earnings. To this effect, and unlike them, we use an IV strategy in order to control for the well-known endogeneities of the health status with respect to earnings. Other papers like Jeske & Kitao (2009), Feng (2012) and Pashchenko & Porapakkarm (2013) study the welfare effects associated to different health insurance policies and reforms for the US. The paper has the following structure. Section 2 describes the model. Section 3 presents the calibration, with particular focus on the estimate of the impact of health status on earnings. Section 4 presents the simulation exercises. Section 5 concludes. 1 Our theoretical framework takes inspiration from the seminal paper of Grossman (1972) who argues that health status is the cumulative result of investment and choices (along with randomness) over the entire life cycle. Recently, Scholz & Seshadri (2010) develop a partial equilibrium model that considers many channels through which health can affect the economy, e.g., health investment, longevity, health in the utility. Unlike them, we mainly focus on the effects of health status through earnings and focus on general equilibrium analysis. 2 Kopecky & Koreshkova (2013) use a general equilibrium model, but they do simulations using a calibrated version in a small open economy.
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2



The Model



Framework We refer to the basic framework of Aiyagari (1994) where the economy features a continuum of ex ante identical agents with unit mass. For simplicity, we omit explicit reference to the individual’s index. Agents face an idiosyncratic productivity shock, zt , which follows a finite state Markov process with support Z and transition probability matrix P (z, z 0 ) = Pr(zt+1 = z 0 |zt = z). Health dynamics We introduce in this model heterogeneity in terms of health. To this effect, we assume there are I possible levels of health, ht ∈ {λ1 , . . . , λI } = H. The basic idea is that by investing a certain amount in health the agent is able to improve her health in the next period by one level; by suffering a shock, she descends one level in the current period. More formally, the support of the health shock is composed of two elements, a neutral and a negative health shock, E = {N, HS}. If ε = N, the level of health remains the same in the current period; if ε = HS, health decreases by one discrete level in the current period, except if it is already at the lowest possible level λ1 , in which case it remains the same. Health shocks transitions are governed by an exogenous transition matrix, Q(ε, ε0 ) = Pr(εt+1 = ε0 |εt = ε). Although health status exhibits serial correlation, we will assume that the fundamental health shock is serially uncorrelated; the serial correlation of health status will thus be a equilibrium outcome in the model. As stated above, we allow for partial control of one’s health. If the agent invests at least φ units of the final good in health, she increases the health state (or stock) by one level at the beginning of the next period. The timing is the following. At the beginning of period t, the agent has health state ht = λj . The agent then learns whether she was it by a (negative) health ˜ t for the rest of shock or not. If the agent is hit by the negative health shock, her health level h the period—and in particular for labor production purposes—will be one level lower, except if j = 1; if the shock is neutral, her health level for the rest of the period will remain the same:



˜t = h



   λj



if ht = λj and εt = N



(1)



  λmax{j−1,1} if ht = λj and εt = HS Because we are interested in studying the effects of large changes in the health status of
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individuals, we depart from approaches in the literature where health has the character of a pure stock (see, for instance, Case & Deaton 2005). Instead, we capture the unavoidability of certain health shocks by imposing that the individual suffers immediately the effects of a negative health shock, but can act to get better or preventively improve her health status. The first aspect is captured by the immediate demotion of the health status upon the occurrence of a health shock; the second is captured by the possibility of health investment, either after a shock has occurred or if the agent is not at the highest possible health status. Because health cannot in general be restored to its highest possible level at the agent’s will, the two actions—investing in health and suffering a health shock—can occur simultaneously but are not scalable, that is, the agent cannot invest an amount that increases ht by more than one level in the next period. This implies that the motion equation for the health state will be given by: ht+1



   λmin{j+1,I} if h ˜ t = λj and ih ≥ φ t =  ˜ t = λj and ih < φ  λj if h t



(2)



where iht is the amount of resources invested in health, and φ is a positive value the agent has to invest in order to move her health status one level up. It is obvious that agents invest zero in health whenever they are at the top level and the health shock is neutral. It is also true that agents either invest the minimum amount, φ, or zero in each period.



Earnings Labor income is affected by productivity shocks, as standard. We depart from most of the literature in assuming that the contemporaneous health level affects agents’ productivity. Crucially, agents can mitigate the strength of the effect of the health shocks on their own ˜ t ), where wt is the real wage productivity by investing in their health. An agent gets wt f (zt , h ˜ t is the individual’s health level during production in period t. Function f relates the and h health level to the remaining factors affecting labor productivity, summarized by zt . We choose ˜ = zh ˜ γ . In the empirical an f function that has a simple multiplicative structure, that is, f (z, h) section we provide estimates for γ using data from MEPS.



Demographics and retirement The health status affects the probability of dying or retiring (see, for instance, McGee et al. 1999, De Salvo et al. 2006, De Nardi et al. 2010, Kopecky & Koreshkova 2013). We assume that agents who die or retire are replaced by an equal mass 6



of new agents at the highest possible health level. In our model, death or retirement of an individual is modeled as a zero discount factor coupled with removal from the population in the next period. The probability of remaining active in the next period depends (positively) on the health status of the individual, that is, M (ht ) = Pr{agent is alive at t + 1|ht ∈ H}. Ideally one would also model health and wealth dynamics during retirement; De Nardi et al. (2010) and Kopecky & Koreshkova (2013) study that specific period. Given our focus on the period of active work of individuals and the fact that such modeling increases the computational burden of the exercise, we are implicitly assuming that precautionary savings coming from retirement considerations do not interact significantly with savings stemming from the motives explicitly modeled, namely the need to smooth consumption in the presence of health and other shocks affecting labor earnings. We believe that it should be possible to relax this restriction, a task that is left for future work.



Private insurance Agents have access to a partial, voluntary insurance scheme in which they pay a certain fixed fee p at the end of period t and benefit from an actuarially fair indemnization l in case they are hit by a health shock in period t + 1. As in most private insurance schemes, entry into a health insurance contract assumes that the individual is not already in bad health. Moreover, we model the scheme as a consigned handout to consumers hit by the health shock: they can use the indemnization to invest in health up to the cost of moving back to the previous health level, φ, but cannot use it beyond that. The insurance premium will be determined endogenously by the number of adherents and the policy coverage.



Optimization problem The agent’s maximization problem can be written as follows:



max



∞



{ct ,iht ,at+1 ,st+1 }t=0



E0



∞ X t=0



β t M (ht )



ct1−σ − 1 1−σ



(3)



subject to   ˜ t)  ct + max{iht − lIst =1 and εt =HS , 0} + at+1 + pIst+1 =1 = (1 + rt )at + wt f (zt , h    equation (1)      equation (2)
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(4)



where β is the subjective discount factor, σ is the coefficient of risk aversion, ct is private consumption, at is the stock of assets, rt is the interest rate, and st ∈ {1, 0} is the decision to participate or not in the insurance scheme. The expectation is over the probability space defined over the health and other productivity shocks and the demographic transitions.



Factor markets Markets are competitive and firms have a standard Cobb-Douglas production function with constant returns to scale. The aggregate production function is:



Yt = Ktα Nt1−α ,



(5)



Firms maximize profits by choosing effective labor (Nt ) and capital (Kt ), taking factor prices as given. Agents can hold assets or purchase firms. Therefore, rt = rtK − δ, where rtK is the marginal product of capital and δ is the capital stock depreciation rate.



Recursive formulation and stationary equilibrium We simplify notation indicating next-period variables by a prime. We define amin and amax as the lower and upper bound values for assets, respectively, and A ≡ [amin , amax ]. Using the same argument for the health stock, we define H ≡ {λ1 , . . . , λI }. The individual state vector of a particular agent is x = (a, h, z, ε, st ), as well as X = A × H × Z × E × {0, 1}. We let X be the associated Borel σ-algebra. For any set B ∈ X , θ(B) is the mass of agents whose individual state vector vectors lie in B. The agent’s value function also depends on the wage and interest rates, which are affected by the current measure θ. To compute such measure in the next period, agents know the entire current period measure and use belief G so that θ0 = G(θ). Denoting the utility function by u(c), we define the problem of an agent having an individual state vector x in the following terms:



υ(x) = max u(c) + βM (h)E [υ(x0 )|z, ] c,ih ,a0 ,s0
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(6)



subject to   ˜  c + max{ih − lIs=1 and ε=HS , 0} + a0 + pIs0 =1 = (1 + r)a + wf (z, h)       equation (1)   equation (2)       θ0 = G(θ) .



(7)



A stationary equilibrium of this economy is a pair of prices r and w, an insurance premium p, a belief system G and a measure θ defined in σ-algebra X such that each individual solves problem (6), factor markets clear, the insurance scheme is actuarially fair, and agents are rational, that is, the aggregate law of motion stemming from the individuals’ decisions coincides with G.
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Steady-state benchmark economy



The model is calibrated at yearly frequency for the US economy for the late 2000s. First, we will present the empirical exercise which aims at measuring the effect of the health status on earnings. Then, we will describe how we calibrate the remaining parameters. We consider this calibrated economy as our benchmark.



3.1



The Effect of Health Status on Earnings



To study the effect of health status on earnings, we use MEPS data. This dataset provides panel surveys of a representative sample of the civilian population with information on demographics, earnings, health status, health expenditures and health insurance. We use the last three panel surveys available on the MEPS website, i.e., the 13th panel (2008-09), the 14th panel (2009-10), and the 15th panel (2010-11). We merge the three panels and take into consideration that each survey has a different sample. Our final panel dataset contains individuals ranging from 16 to 65 years old whose information are recorded for two consecutive years. Consistently with our model, we lay down an empirical specification which allows us to estimate the parameter γ. The regression reads:



EARNi,t = ρ EARNi,t−1 +γ badhealthi,t + controls +εi,t , 9



(8)



where i and t denote the individual and year in cohort, respectively. The variable EARN stands for the log of yearly earnings, which is ‘labor income’ according to the MEPS classification. Among the regressors, the lagged dependent variable controls for possible lagged effect of earnings (e.g., the z process in our model). The variable badhealth is a dummy variable built on the base of the information contained in MEPS. Within this dataset, the health status is self reported by individuals who can declare either 5 (poor), 4 (fair), 3 (good), 2 (very good) or 1 (excellent). We build an indicator for health which takes two values.3 We define an individual to be in ‘bad’ health if she has declared either 5 or 4, and she will be considered to be in ‘good’ health otherwise. Notice that, in our final sample, the percentage of people in ‘bad’ health is around 8.3% (see Table 1). As controls we use those variables which are not explicitly modeled in our theoretical framework: age, age squared, dummies for sex, race, levels of education, marital status, family size, geographical location, and sectoral occupation. The regression also contains a dummy identifying the different MEPS panel surveys. It is well known that the causal relationship between health and earnings is not clear a priori (Deaton 2003). To recover the causal effect of the health status on earnings, we resort to an IV approach where we instrument our indicator for health, badhealth, with diseases mainly caused by genetical predispositions, or, to a lower degree, by factors like age or occupational sector, which belong to our set of controls. In our dataset, we identify four diseases that comply with the mentioned characteristics: asthma (asthma), diabetes (diab), arthritis (arthr) and chronical bronchitis (bronch). Individuals that, in a given year, report the disease are labeled with 0 whilst the others with 1. The percentages of individuals affected by these diseases are reported in Table 1. [insert Table 1] Since each panel has two yearly observations, we use both levels and differences of the mentioned instruments. As for differences, we mean an indicator that take a value of 0 if the individual is either affected or not affected by the specific disease in both years. Instead, it takes a value of -1 if an individual is affected by the specific disease in the current year, conditional on the fact that she was not affected last year. Table 2 reports the first-stage regressions. In column 1, our benchmark specification, we use the lagged levels and the current differences 3



In particular, due to lack of data we can only attribute death rates to these to levels of self-declared health; see McGee et al. (1999), Case & Deaton (2005).



10



of the described instruments. In column 2, as a robustness, we condition our estimates on the previous level of individual’s health status. For that purpose we use the lagged level of badhealth instead of the lagged levels of the specific diseases. Both regressions also contain the controls mentioned above and EARNi,t−1 of the regression (8). Both regressions are estimated with a probit specification. The estimated coefficients have the expected sign. On the one hand, if in the previous year an individual declared not having a specific disease, the probability that she reports a ‘bad’ health status decreases in the current year. On the other hand, if in the current year an individual is affected by a specific disease which she had not last year, the probability that this year is in the bad health status increases. [insert Table 2] Table 3 reports the estimation for the equation (8). The first column presents a simple OLS estimation. The coefficient related to badhealth has the expected sign, in particular it can be interpreted as the following: on average, individuals who report a worsening of their health status from ‘good’ to ‘bad’ experience a fall in earnings equal to 10%.4 The coefficients related to age, age squared and the dummies for the level of education also have the expected signs. Columns 2 and 3 represent estimations of regression (8) where we use the predicted values for badhealth obtained from the respective first stages in columns 1 and 2 of Table 2. The sign of the coefficients related to badhealth are, again, negative, though their sizes increase. Following Angrist (2001), we notice that columns 3 and 4 can potentially deliver biased estimates since we are ‘imposing’ a probit model in the first stage. Simple strategies are suggested to overcome this problem. One of these remedies, applied to our specific case, is to use the fitted values obtained in the first stage as an instrument for badhealth. We apply this procedure in column 4 and 5, and the results hardly change.5 Given the sets of estimates in Table 3, we choose to use γ = −0.2 as input for the model calibration. [insert Table 3] 4



Attanasio et al. (2010) find a similar number, i.e., 15%, by regressing the log of hourly wages on health status and a cubic function for age. 5 Notice that we have tried different sets of instruments in the first stage, e.g., we consider the instruments only in levels or only in differences. In all cases, the results for the second stages are roughly the same.
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3.2



Calibration of the remaining parameters



We will assume full policy coverage, that is, l = φ. This means that an individual hit by the bad health shock can use insurance to pay for the cost of restoring her previous level of health. The table below presents the values of parameters used in the benchmark calibration. Parameter



Value



Observations



α



0.3



Share of capital in production of 30%



δ



0.06



Capital-to-output ratio of 3



σ



2



β



0.956



Real interest rate of 4%



ρ



0.96



Storesletten et al. 2008; Kaplan and Violante 2010



φ



0.83



Fraction of people in bad health is 10%



The share of capital α is set to 0.3, which implies a labour share equal to 0.7. The discount factor β and the depreciation rate δ = 0.06 are calibrated to match the steady-state ratio



K Y



=3



and a steady-state real interest rate of 4%. The coefficient of relative risk aversion, σ, is set to 2. To estimate other parameters of the model we resort to sources on health statistics. Centers for Disease Control and Prevention (2013) report self-declared health status in the U.S. in 2012 from the National Health Interview Survey. Like MEPS, this survey provides 5 self-reported health levels, from “poor” to “excellent”. In the data, the three highest levels account for about 90% of the total, while the two lowest levels account for the remaining 10%. On the other hand, using a large array of studies, McGee et al. (1999) and De Salvo et al. (2006) report that in general the mortality rate of people with self-declared health as “fair or poor” is two to three times as large as that of the rest of the population of the same age. The general mortality rate of adults between 25 and 64 in the U.S. in 2009 was, from National Center for Health Statistics (2012), 0.37%. Because mortality rates were only available for two groups—that is, the “good health” group with individuals self-reporting “excellent”, “very good” or “good” health, and the “bad health” group with individuals reporting “poor” or “fair” health—we used I = 2 and set H = {e−0.2 , 1}. In the model, there is also a probability of retirement. We assumed a time
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span of 45 years for active life. We added the two hazard rates (death and retirement) for each level of health to obtain M (h) = [0.9685, 0.9747]. We also used data from MEPS to compute several key statistics and to estimate the impact of health in labor productivity. In MEPS, individuals also report five levels of health, going from “poor” to“excellent”. Using only wage-earning adult individuals, the number of individuals selfreporting “poor” or “fair” health was 8.3%. The model also suggests a simple way to directly measure the probability of a health shock leading to a change in health status. In the model, an individual who is in good health at the end of a period and is in bad health at the end of the following period necessarily suffered the bad health shock. The analogue of this in the MEPS data yields a measured probability for the bad health shock of 4.8%. The cost of health investment, φ, was determined so that, in the model, the steady-state fraction of individuals in bad health was 10%, broadly consistent with our own data and with Centers for Disease Control and Prevention (2013). ˜ = zh ˜ γ . Based on Concerning the earning process, we recall that our f function is f (z, h) the results of the empirical exercise, we compute the remaining variance of log earnings after removing the effects of controls and health status, which was found to be 0.42. This is lower than what has been found in other studies; for example, Krueger & Perri (2005) find 0.719, although their results are for an earlier period. We used this and a persistence parameter of 0.96 to calibrate the transition matrix P (z, z 0 ), defined with 5 discrete points and computed using the Rouwenhorst method.
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Measuring the Impact of Health Risk



We perform counterfactual exercises to measure the partial and general equilibrium effects generated by changes in health risk with respect to the benchmark economy. More precisely, we conduct two sets of exercises. In the first one, we ‘remove’ health risk from the economy by setting the probability of a bad health shock to zero and name this economy as ‘no-risk’. In the second set of excerises, we implement a policy that heals agents in the period after the occurrence of the health shock, at the cost of an higher taxation for everyone, and name this economy as ‘policy’. Column 1 of Table 4 summarizes the values for some aggregate variables of our benchmark 13



economy. Columns 2 and 3 present the results related to the ‘no-risk’ economy. In particular, in column 2 prices are kept fixed, whilst in column 3 they are free to adjust. The main results concerning the ‘no-risk’ economy are the following. On the one hand, when we hold prices fixed, two main features characterize the behavior of this economy with respect to the benchmark one. First, agents save up less for precautionary needs. Second, agents are, on average, richer given that they are more productive (labor per efficiency units is higher) because their earnings are not affected by health shocks. Agents are richer even because they do not have to pay for out-of-pocket medical expenses or for subscribing private health insurance. These forces make saving (consumption) to decrease (increase), on average. On the other hand, when we allow prices to adjust, the fact that marginal productivity is higher will increase the return to capital, creating an incentive for agents to save more. Consumption is higher with respect to the fixed-prices economy because of the positive wealth effect generated by the increase in the price of the assets. For example, when prices are kept fixed (column 2), the changes in the saving rate and consumption with respect to the benchmark economy are −3.36% and 3.31%, respectively. When we allow prices to adjust (column 3), these numbers become −1.34% and 3.6%, respectively. [insert Table 4] Columns 4, 5, and 6 present the results related to the ‘policy’ exercise. In particular, in column 4 prices are kept fixed and taxes are not levied, in column 5 prices are kept fixed and taxes adjust, in column 6 both prices and taxes are allowed to adjust. Within this economy, the above mentioned mechanisms still operate qualitatively. However, one additional channel needs to be considered: changes in taxes. We see that the increase in taxes needed to finance the ‘healing policy’ highly and negatively affects the dynamics of private consumption, while not influencing much the one of saving rate. For example, when prices are kept fixed and taxes are not levied (column 4), the changes in the saving rate and consumption with respect to the benchmark economy are −3.34% and 2.24%, respectively. When we allow taxes to adjust but prices (column 5), these numbers become −3.70% and −0.60%, respectively. When we allow both prices and taxes to adjust (column 6), the numbers become 0.40% and 0.0%, respectively. The last number is worth commenting: considering all the partial and general equilibrium forces generated by the ‘policy’, the level of consumption in such a case is the same as the one
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obtained in the benchmark economy.
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Conclusion



We have conducted a set of measurement exercises, within a general equilibrium model, aiming at disentangling partial and general equilibrium effects generated by changes in health risk, focusing on one specific transmission channel through which health dynamics affects the economy: earnings. We have calibrated the model for the US economy, using as input our estimates for the impact of health status on earnings. We have then performed counterfactual exercises to understand the effect of a change in the health risk. In the first one, we have removed ‘bruteforce’ health risk from the economy. In the second set of exercises, we have implemented a policy that heals agents, at the cost of an higher taxation for everyone. We have showed that partial and general equilibrium effects often influence consumption and saving(s) in opposite direction. We also have showed that general equilibrium effects play a crucial role in both economies. In particular, prices effects influence more saving dynamics whilst financing (taxes) effects influence more private consumption dynamics. For example, in the ‘healing policy’ exercise, the positive increase in consumption generated by the partial equilibrium effects has been completely offset by the general equilibrium ones, suggesting a crucial role for general equilibrium effects in determining the agents’ welfare during the working age. We plan to extend our work in two main directions. First, we want to study how several groups of individuals react differently if health risk changes. Second, we want to do proper welfare exercises, particularly evaluating different policies or reforms which aim at lowering the health risk in the economy during the working age.
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Table 1: Percentages of people accross health status and diseases (regressions' sample) levels indicator



first differences (∆)



meaning



label



%



meaning



label



%



good



0



91.7



improved



1



4.5



bad



1



8.3



stationary



0



90.9



worsened



-1



4.6



badhealth (health status)



asthma



no



1



92.9



got sick



-1



0.5



yes



0



7.1



stationary



0



98.4



no



1



83.2



got sick



-1



2



stationary



0



98



arthritis



yes



0



16.82



no



1



93.5



got sick



-1



0.7



diabetes



yes



0



6.5



stationary



0



98.9



chronical bronchitis



no



1



98.9



got sick



-1



0.6



yes



0



1.1



stationary



0



98.5



Authors' compilation using MEPS.



Table 2: First Stage



age age^2 ∆arthr ∆asthma ∆diab ∆bronch arthr(-1) asthma(-1) diab(-1) bronch(-1)



(1)



(2)



probit (benchmark)



probit



badhealth



badhealth



0.07**



0.05**



[0.000]



[0.001]



-0.00**



-0.00**



[0.000]



[0.007]



-0.69**



-0.50**



[0.000]



[0.000]



-0.04



-0.03



[0.834]



[0.869]



-0.44*



-0.19



[0.031]



[0.421]



-1.13**



-0.58**



[0.000]



[0.008]



-0.41** [0.000] -0.23** [0.005] -0.65** [0.000] -1.34** [0.000] 1.45**



badhealth(-1)



Observations



[0.000] 7200



7200



p values in brackets (+ significant at 10%; * significant at 5%; ** significant at 1%). Standard errors are robust.



Table 3: Second Stage (Earning Process) (1)



(2)



OLS



IV (benchmark)



EARN EARN(-1) badhealth age age^2 being woman no degree middle school high school bachelor master doctorate Constant



Observations



EARN



(3) IV



EARN



(4)



(5) IV



IV (benchmark) Angrist (2001)



Angrist (2001)



EARN



EARN



0.55**



0.55**



0.55**



0.55**



0.55**



[0.000]



[0.000]



[0.000]



[0.000]



[0.000]



-0.10**



-0.26*



-0.24**



-0.27*



-0.24**



[0.001]



[0.016]



[0.001]



[0.018]



[0.001]



0.02**



0.02**



0.02**



0.02**



0.02**



[0.000]



[0.000]



[0.000]



[0.000]



[0.000]



-0.00**



-0.00**



-0.00**



-0.00**



-0.00**



[0.000]



[0.000]



[0.000]



[0.000]



[0.000]



-0.10**



-0.09**



-0.09**



-0.09**



-0.09**



[0.000]



[0.000]



[0.000]



[0.000]



[0.000]



[.]



[.]



[.]



[.]



[.]



0.04



0.04



0.04



0.04



0.04



[0.260]



[0.263]



[0.267]



[0.274]



[0.271]



0.08**



0.08**



0.08**



0.08**



0.08**



[0.000]



[0.000]



[0.000]



[0.001]



[0.000]



0.23**



0.22**



0.22**



0.22**



0.22**



[0.000]



[0.000]



[0.000]



[0.000]



[0.000]



0.31**



0.30**



0.30**



0.30**



0.30**



[0.000]



[0.000]



[0.000]



[0.000]



[0.000]



0.33**



0.33**



0.33**



0.33**



0.33**



[0.000]



[0.000]



[0.000]



[0.000]



[0.000]



4.40**



4.41**



4.41**



4.41**



4.41**



[0.000]



[0.000]



[0.000]



[0.000]



[0.000]



7200



7200



7200



7200



7200



p values in brackets (+ significant at 10%; * significant at 5%; ** significant at 1%). Standard errors are robust. The variable EARN is the log of the yearly labor income.



Table 4: The Impact of Health Risk (1) benchmark economy Saving rate



(2) (3) economy with no health risk general fixed prices equilibrium



(4)



(5) (6) policy that heals agents fixed prices + fixed prices + general NO taxes taxes equilibrium



18.06



17.45



17.87



17.46



17.39



18.13



.



-3.35%



-1.34%



-3.34%



-3.70%



0.4%



0.803



0.828



0.832



0.823



0.798



0.803



.



3.1%



3.6%



2.4%



-0.60%



0.0%



Capital



3.010



2.924



3.018



2.922



2.813



2.965



Output



1.000



1.003



1.012



0.996



0.986



1.001



Labor per efficiency units



1.000



1.016



1.016



1.008



1.008



1.008



4%



4%



4.09%



4%



4%



4.13%



1.000



1.000



0.996



1.000



1.000



0.994



50%



0



0



0



0



0



3.2%



0



0



0



0



0



10%



0



0



0



0



0



15%



0



0



4.8%



4.8%



4.8%



Change in Saving rate (from the 'benchmark economy') Consumption Change in Consumption (from the 'benchmark economy')



Net real interest rate Wage per efficiency units Percentage of individuals with private insurance Private spending for health (as a percentage of labor income) Percentage of individuals with 'bad' health status (beginning of the period) Percentage of individuals with 'bad' health status (production time) Authors' compilation using model simulations.
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