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Non-Separable Preferences, Fiscal Policy Puzzles and Inferior Goods*. Florin O. Bilbiie** HEC Paris Business School Abstract. Non-separable preferences over consumption and leisure can generate an increase in private consumption in response to government spending, as found in the data, in a frictionless business cycle model. However, the conditions on preferences required for these result to obtain hold if and only if the consumption good is inferior. Similarly, positive co-movement of consumption and hours worked occurs if and only if either consumption or leisure is inferior. Keywords: non-separable preferences; fiscal policy; government spending; private consumption; inferior goods. JEL codes: D11, E21, E62, H31.



This paper studies purely preference-based explanations of some recent puzzles pertaining to the eﬀects of fiscal policy shocks. The puzzles concern the positive response of private consumption to government spending (and the associated positive co-movement between consumption and hours worked) found by i.a. Blanchard and Perotti (2003), Fatás and Mihov (2001) and Gali, Lopez-Salido and Valles (2007) for US data and by Perotti (2005) for OECD countries. Standard, frictionless business cycle models using separable preferences over consumption and leisure cannot generate either of these observations since they imply that taxation used to finance the spending has a negative wealth eﬀect that translates into an increase in hours worked and a fall in consumption (e.g. Baxter and King (1993)). In a recent paper, Linnemann (2006) argues that these puzzles can be solved in a frictionless business cycles model if one considers a certain type of non-separability over consumption and leisure in the utility function. A first undesirable feature of the preferences considered by Linnemann is that they rely on a downward-sloping constant-consumption labor supply schedule. I first generalize this result: considering fully general non-separable preferences, I find conditions on preferences under which the puzzles are resolved, without the need of assuming a negative constantconsumption labor supply elasticity, in a model in which these conditions can be found analytically. *I thank the Editor Masao Ogaki and an anonymous referee for useful comments and Tommaso Monacelli for a challenging discussion. **Assistant Professor, Department of Finance and Economics, HEC Paris Business School, 1 Rue de la Liberation, 78351 Jouy-en-Josas cedex France. Email [email protected]. 1
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However, I further show that the conditions under which (fully general) nonseparable preferences generate an increase in private consumption in response to government spending are satisfied if and only if the consumption good is inferior (non-normal) 1 . Moreover, the positive co-movement between consumption and hours occurs if and only if either consumption or leisure is inferior. This result is intuitive: an increase in government spending financed by lump-sum taxation generates a fall in income; if consumption is to increase (in the absence of agent heterogeneity and/or demand eﬀects), it must mean that the consumption good is inferior (its demand increases when income falls, i.e. its demand falls when income increases). When leisure is inferior and consumption is not, both consumption and hours fall when government spending increases. The ”puzzles’ resolution” based on non-separable preferences may at first sight seem preferable based on simplicity grounds; indeed, Occam’s razor implies in this context that among theories competing to explain a given set of facts, one should prefer the one that uses the minimal set of unproven assumptions. The results of this paper imply that alternative theories purported to explain these puzzles by using more complicated models would in fact be preferable insofar as they do not rely on the consumption good being inferior. More generally, this paper implies that the use of non-separable preferences should be taken with care. 1. Non-separable preferences and a possible resolution of the puzzle(s) Suppose that the representative household maximizes the expected discounted value of future utility, where the momentary utility function at t is of the general non-separable form: U (Ct , Lt ) , where Ct is consumption, leisure is Lt = 1 − Nt , and Nt are hours worked. Assume that utility is increasing in both arguments UC > 0, UL > 0, UCL = ULC 6= 0 and 2 U is concave, i.e. UCC ≤ 0; ULL ≤ 0 and UCC ULL − (UCL ) ≥ 0.2 . Quasiconcavity (which is implied by concavity) requires that the bordered Hessian be negative semidefinite, i.e. 2UC UL UCL − UCC (UL )2 − ULL (UC )2 ≥ 0. The household works and receives labor income, saves by buying riskless, one−1 d period, discount government bonds Bt+1 that cost (1 + Rt ) and deliver one unit of the consumption good next period, receive profits Dt (if any) from the firms and pays lump-sum taxes Tt ; the budget constraint is: d + Ct = Btd + Wt Nt − Tt . (1 + Rt )−1 Bt+1



We assume for simplicity that firms only employ labor and transform it into the consumption good using a non-increasing returns to scale technology, so output is given by: Yt = F (Nt ) , where F satisfies standard Inada conditions, F (0) = 0, FN > 0, FN N ≤ 0, limN →∞ FN (N ) = 0, limN→0 FN (N ) = ∞ 3 . The government chooses an exogenous stream of spending, and finances it via lump-sum taxes and the issuance of one-period, risk-free discount bonds4 : (1 + Rt )



−1



s Bt+1 + Tt = Bts + Gt .



In this simple model with fully general non-separable preferences, the dynamics of consumption and hours (and hence output) in response to government spending can be summarized by the following Proposition.
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Proposition 1. In response to a government spending increase: (i) there is positive co-movement between consumption and hours if and only if (1.1)



δ where δ



> 0, ≡



(UCL /UL ) − (UCC /UC ) FN N ≤ 0. ; η≡ η + (ULL /UL ) − (UCL /UC ) FN



(ii) private consumption increases if and only if:



UL > 1, UC which is a necessary and suﬃcient condition for both puzzles to be solved. (1.2)



δ



Maximizing lifetime utility subject to the budget constraint, taking prices as given, we obtain: (1.3)



Lt Bt+1



: UL (Ct , Lt ) = UC (Ct , Lt ) Wt : UC (Ct , Lt ) = β (1 + Rt ) Et UC (Ct+1 , Lt+1 )



The firm’s problem of maximizing profits Dt = Yt − Wt Nt implies a labor demand curve: (1.4)



Wt = FN (Nt ) .



s = Equilibrium is completed by requiring market clearing for labor and bonds Bt+1 d Bt+1 , and implies -by Walras’ Law- that the goods market also clears: Yt = Ct + Gt .In order to obtain analytical results, I take a first-order approximation to the optimality conditions5 , letting small case letters denote deviations from steady state (unless specified otherwise), e.g. for any variable xt ≡ Xt − X. The intratemporal optimality condition(1.3) linearized around the steady state yields:



ULL UCC UCL UCL ct + lt = wt + ct + lt , UL UL UC UC where the wage is expressed in log deviations from steady state, wt = ln (Wt /Wt ) ≈ (Wt − W ) /W. An approximation of the firm’s labor demand delivers:



(1.5)



(1.6)



wt = ηnt ,



where η ≡ FN N /FN is the (inverse) elasticity of labor demand. Substituting (1.6) into (1.5) and using that leisure and hours are related by lt = −nt we obtain: nt = δct ,



where δ is given in the Proposition. It is clear that positive co-movement between hours and consumption requires δ > 06 . Using the loglinearized versions of the production function yt = FN nt and the resource constraint yt = ct + gt we obtain a reduced-form expression for consumption: 1 ct = gt , δFN − 1 Since by the intratemporal optimality condition FN = UL /UC , a necessary and suﬃcient condition for crowding in of consumption is, as stated in the Proposition: δUL /UC > 1.
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2. Why non-separable preferences do not really solve the puzzle(s): good inferiority Proposition 2. In response to a government spending increase: (i) Private consumption increases if and only if consumption is an inferior good. (ii) Positive co-movement of consumption and hours requires that either consumption or leisure be inferior. I briefly derive the good inferiority conditions to be used in the proof of Proposition 27 , first rewriting the budget constraint as: Ct + Wt Lt ≤ Et , where Et is ’full income’ (see Chapter 4 of Deaton and Muellbauer, 1980), given in this case by Et = Wt + Bt + Dt − Tt − (1 + Rt )−1 Bt+1 . A good is inferior if its income elasticity of demand is negative at given prices8 . We find demands for leisure and consumption for a given level of full income E by solving the following static optimization problem: max U (C, L) s.t. C + W L ≤ E which leads to: W UC (C, L) − UL (C, L) = 0 C + WL − E = 0 We apply the implicit function theorem to this system to study variations in consumption demand to changes in income E.Totally diﬀerentiating the above (keeping the price of leisure W fixed) we get the system: [W UCC − UCL ]



∂C ∂L + [W UCL − ULL ] ∂E ∂E ∂L ∂C +W ∂E ∂E



= 0, = 1,



whose solution is: ¸−1 ¸−1 ∙ ∙ ∂C ∂L UCL − W UCC ULL − W UCL ; . = 1−W = W− ∂E ULL − W UCL ∂E UCL − W UCC Non-inferiority of consumption implies by definition UL /UC ): (2.1)



∂C ∂E



≥ 0, i.e. (using W =



UL (UCL /UL ) − (UCC /UC ) ≤ 1. UC (ULL /UL ) − (UCL /UC )



To show that a positive response of consumption necessarily implies that consumption is inferior, we need to show that the condition for consumption noninferiority is always violated when the condition for crowding in Proposition 1ii (1.2) is satisfied. In the simplest case whereby labor demand is inelastic (η = 0) we can easily see that the condition for crowding in (1.2) is precisely mutually exclusive with the condition for consumption inferiority (2.1) . In the general case with elastic labor demand η ≤ 0, we show that crowding-in and consumption normality (2.1) would imply a violation of concavity. In order for both 2.1 and (1.2) to hold simultaneously, the constant-consumption labor supply needs to be downward-sloping,
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i.e. the following needs to hold: (2.2)



ULL UCL − > 0. UL UC



If (2.2) did not hold, the non-inferiority condition would imply



UL UC



h



UCL UL



h



−



UCC UC



i



>



ULL UCL UL UCL UCC UL − UC , which would in turn contradict the crowding-in condition UC UL − UC η + UULL − UUCL since η ≤ 0. Combining the non-inferiority condition (2.1) with (2.2) L C



we obtain: (2.3)



2UC UL UCL − UCC (UL )2 − ULL (UC )2 ≤ 0,



which violates quasiconcavity, and hence concavity9 . This is a contradiction, therefore the consumption crowding-in and the consumption non-inferiority conditions are mutually exclusive. To prove Proposition 2ii, we proceed as follows. Using W = UL /UC , leisure is ∂L ≥ 0, so: non-inferior if and only if ∂E (2.4)



UC ULL − (UL /UC ) UCL ≤ 1. UL UCL − (UL /UC ) UCC



Neither good is inferior if and only if (2.1) and (2.4) hold simultaneously, i.e.: (2.5)



(UCL /UL ) − (UCC /UC ) 


It is again easiest to note first that in the simplest case of inelastic labor demand (η = 0), this condition is mutually exclusive with (1.1) in Proposition 1i. To prove the Proposition in the general case, we start by noting that (2.2) needs again to hold: if it did not, (2.5) would imply that UUCL − UUCC > 0, which taken together L C with η ≤ 0 would violate the positive co-movement requirement (1.1). But as seen before, (2.2) taken together with non-inferiority leads to (2.3), which is a violation of (quasi)concavity. This is again a contradiction, therefore the consumption-hours positive co-movement and the goods’ non-inferiority conditions are also mutually exclusive. To recapitulate, we have shown that for consumption and hours to be positively correlated in response to government spending, either consumption or leisure must be an inferior good. For consumption to increase in response to government spending, the consumption good has to be inferior. A final remark is in order. The foregoing proof has made extensive use of the fact that a downward-sloping constant-consumption labor supply curve, together with non-inferior consumption, violates quasiconcavity; otherwise put, for a quasiconcave utility function, a negative constant-consumption labor supply elasticity implies that consumption is inferior. It should be noted that Frisch labor supply (labor supply holding fixed the marginal utility of consumption) would possibly slope upward even if the constant-consumption labor supply slopes downwards. Inhdeed, it can be easilyishown that the (inverse) Frisch elasticity of labor supply is 2 (UCL ) /UCC − ULL /UL , and is thus positive if and only if the utility function is concave (see e.g. Hintermeier, 2003). Therefore, a positively-sloped Frisch labor supply (implying that utility is concave) is consistent with a negatively-sloped constant-consumption labor supply as long as consumption is inferior.
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3. Conclusion Non-separable preferences can generate an increase in private consumption in response to government spending, as found in the data, in a frictionless business cycle model. However, the conditions on preferences required for these result to obtain hold if and only if the consumption good is inferior. Similarly, positive co-movement of consumption and hours worked occurs if and only if either consumption or leisure is inferior. Our results can be useful in distinguishing between competing theories purported to solve the aforementioned puzzles. In general, this paper can be viewed as drawing attention to some caveats of using non-separable preferences in business cycle models. Hintermaier (2003) has shown that models of equilibrium indeterminacy using non-separable utility such as Bennett and Farmer (2000) imply that the utility function is not concave. This paper warns that, when building models with non-separable preferences to analyze business cycle fluctuations, one needs to impose restrictions that ensure that consumption and leisure are normal goods. This paper is not an argument against using non-separable preferences per se; indeed, non-separable preferences are useful in other areas of Macroeconomics. The functional form originally proposed by King, Plosser and Rebelo (1988) leads to balanced growth regardless of whether the particular parameterization adopted implies non-inferiority of consumption and leisure - and is hence useful in order to reproduce long-run stylized facts on growing wages and constant hours. Nonseparable preferences are also proving useful in providing more accurate estimates of consumption Euler equations (Basu and Kimball, 2002). However, this paper can be regarded as an example as to why the extra requirement of good noninferiority needs to be carefully checked in such applications that employ nonseparable preferences. Notes 1



Recall that a normal good is defined as having a positive income elasticity of demand, whereas an inferior good has a negative elasticity of demand. 2 Specifically, these conditions insure that the Hessian of U (.) is negative semidefinite. Strict concavity requires that the Hessian be negative definite, i.e. only the first and third inequality be satisfied with strong inequality. 3 I assume further that barriers (such as sunk entry costs higher than the expected present value of profits) prevent entry in the case where there are positive profits, i.e. when FN N < 0 and hence returns to scale are decreasing. 4 Since this is a Ricardian model the intertemporal path of taxation Tt (and hence the amount of debt issued Bts ) will be irrelevant. 5 The Euler equation merely serves here to pin down the interest rate, so I will ignore it in the remainder. £ ¤ 6 For the specific functional form considered by Linnemann, U (.) = Ct1−σ v (Lt ) / (1 − σ) it can be easily shown that the condition for positive comovement boils down to: v 00 v0 − > 0, v0 v which is the same as the condition obtained by Linnemann (eq. 29) when one sets the labor share to 1. In Linnemann’s setup, the same condition implies that labor supply elasticity is negative - see the discussion below.
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The interested reader can consult Kimball (2003) and Hintermaier (2003) for a discussion of further, if complementary implications. 8 The ’income elasticity’ is sometimes referred to as ’wealth elasticity’, see e.g. Chapter 2 of Mas-Colell, Whinston and Green (1995). 9 Recall that any concave function is quasiconcave. References [1] Basu Susanto and Miles.S. Kimball, 2002, “Long Run Labor Supply and the Elasticity of Intertemporal Substitution for Consumption“ Mimeo, University of Michigan [2] Baxter, Marianne and Robert King, 1993, “Fiscal Policy in General Equilibrium“, American Economic Review, 83(3), 315-334. [3] Bennett, Rosalind and Roger Farmer, 2000, “Indeterminacy with non-separable utility“, Journal of Economic Theory 93,118—143. [4] Blanchard, Olivier and Roberto Perotti, 2002, “An Empirical Characterization of the Dynamic Eﬀects of Changes in Government Spending and Taxes on Output“, Quarterly Journal of Economics, 117(4), 1329-1368. [5] Deaton, Angus and John Muellbauer, 1980, Economics and Consumer Behavior, Cambridge University Press [6] Fatás, Antonio and Ilian Mihov, 2001, “The Eﬀects of Fiscal Policy on Consumption and Employment: Theory and Evidence”, Mimeo, Insead. [7] Galí, Jordi, David López-Salido, and Javier Vallés, 2007, “Understanding the Eﬀects of Government Spending on Consumption“, Journal of the European Economic Association. 5 (1), 227-270 [8] Hintermaier, Thomas, 2003. “On the minimum degree of returns to scale in sunspot models of the business cycle,“ Journal of Economic Theory, 110(2), 400-409. [9] Kimball, Miles S., 2003, “Q-Theory and Real Business Cycle Analytics“ Mimeo, University of Michigan [10] King, Robert, Charles Plosser and Sergio Rebelo, 1988 “Production, Growth and Business Cycles I: The Basic Neoclassical Model,“ Journal of Monetary Economics, 21: 195-232. [11] Linnemann, Ludger, 2006, “The Eﬀect of Government Spending on Private Consumption: a Puzzle?“, Journal of Money, Credit and Banking, 38, 1715-1736. [12] Mas-Colell, Andreu, Michael D. Whinston, and Jerry R. Green., 1995, Microeconomic Theory, Oxford University Press [13] Perotti, Roberto 2005, “Estimating the Eﬀects of Fiscal Policy in OECD countries“, CEPR Discussion Paper 4842.
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