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Abstract This paper develops a stock-flow consistent macroeconomic model where bank profitability and bank leverage play a crucial role in the determination of firms’ liability structure. The model assumes that banks’ credit supply depends on bank profitability as well as firm profit-interest ratio. Our analysis suggests that a strong expansionary effect of bank profitability on credit supply tends to destabilize the economy, leading to the cycles driven by the interactions between firm and bank financial behavior. The formal framework is used to discuss Hyman Minsky’s proposal in his Stabilizing an Unstable Economy for the control over the permissible leverage ratios and pay-out ratios of banks.
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Introduction



The recent global financial crisis evidences that the behavior of financial institutions is critical for the stability of a macroeconomic system. The crisis came after a long period of financial deregulation and the development of a range of new financial instruments and markets. Hyman Minsky’s financial instability hypothesis has received a renewed interest. According to the hypothesis, an initially robust financial system is endogenously transformed into a fragile system as a prolonged period of tranquil years induces economic agents to take riskier financial practices, which eventually turn out to be unsustainable (Minsky, 1982, 1986). Banks are key actors in Minsky’s story. Minsky asserts that banks are active profit-seeking enterprises and lays stress on the significance of the leverage ratios ∗ Assistant Professor of Economics, Adelphi University, 1 South Avenue, Garden City, NY 11530, U.S.A. email: [email protected] I would like to thank Peter Skott for his useful comments and suggestions. Remaining errors and omissions are mine.
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of banks. He suggests that increases in the leverage ratios of banks contribute to the mechanism of upward instability. The higher leverage ratio of banks was part of the process that moved the economy toward financial fragility because it facilitated an increase in short-term borrowing (and in leverage) by bank customers: the leverage ratio of banks and the import of speculative and Ponzi financing in the economy are two sides of a coin. (Minsky, 1986, 238) A key link in this mechanism is the effect of the leverage ratio on bank profitability: a rise in the leverage ratio of banks tends to raise the rate of return on bank capital, which can increase the supply of finance to the real sector. (Minsky, 1986, 236) Minsky’s financial instability hypothesis has generated a series of efforts to formalize the dynamic interaction between real and financial sectors. Taylor and O’Connell (1985), Foley (1986), Jarsulic (1989), Delli Gatti and Gallegati (1990), Skott (1994), Dutt (1995), Keen (1995) and Flaschel et al. (1998, Ch.12) are early contributions. Recent studies include Setterfield (2004), Lima and Meirelles (2007), Fazzari et al. (2008), and Charles (2009). Our study contributes to this literature by incorporating the active role of profit-seeking banks into a model. Compared to the previous literature, our approach has two distinct features. First, the existing studies pay little attention to the role of the profitability and leverage structure of banks in producing instability and cycles. In contrast, we explicitly introduce the effect of bank profitability as well as firm profitability on credit supply and firms’ liability structure in a stock-flow consistent model.1 Second, existing Minskyan models do not distinguish long waves from short cycles. Our model produces long waves through the interaction between firms’ and banks’ financial practices. Thus we interpret Minsky’s financial instability hypothesis primarily as a basis of long waves rather than a theory of short run business cycles.2 Some of Minsky’s own writings support our interpretation. For instance, Minsky argues that “The more severe depressions of history occur after a period of good economic performance, with only minor cycles disturbing a generally expanding economy”(Minsky, 1995, 85); the “mechanism which has generated the long swings centers around the cumulative changes in financial variables that take place over the long-swing expansions and contractions”(Minsky, 1964). Issues regarding the leverage ratios of financial institutions have been widely discussed among policy makers and policy-oriented economists since the outbreak of the crisis.3 Minsky had long been aware of the destabilizing potential 1



See Skott (1981), Godley and Cripps (1983) and Taylor (1985) for early introductions of explicit stock-flow relations in a post-Keynesian / structuralist context. 2 It is surprising that Minsky’s theory of long waves has received little attention not only by mainstream but also by heterodox economists. Palley (2009) recently called for understanding Minsky’s theory through the lens of long term swings. 3 For instance, see a report by Joint FSF-CGFS Working Group in Financial Stability
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of financial institutions’ leveraging behavior and stressed a necessity of regulating it. Our framework turns out to be useful to examine some of Minsky’s agendas for banking reform, in particular, his proposal for the control over the leverage and retention ratios of banks. Our analysis in this paper is an important extension of a study on Minskyan long waves by Ryoo (2010). Unlike Ryoo (2010), in this paper, net worth of the banking sector is not zero and therefore bank leverage is well defined. Both papers complement previous studies on financialization and finance-led growth in Skott and Ryoo (2008) and Ryoo and Skott (2008) where the emphasis is on the effects of changes in financial behavior on long-run steady growth path with little attention to questions of stability and fluctuations. The rest of the paper is organized as follows. Section 2 presents our general framework. Section 3 shows our main analytic results. Section 4 discusses Minsky’s policy proposal for the control over the leverage ratios of banks and the growth of bank capital. Section 5 offers some concluding remarks.



2 2.1



Structure of the model Some long-run assumptions



Our model studies the dynamic interaction between financial practices of banks and firms over a long period. To focus on the issues of cycles and instability driven by changes in financial practices over a long period, we abstract from short-run business cycles. In doing so, we use long-run average rates of utilization and accumulation rather than actual rates. Our approach follows a Harrodian perspective on accumulation behavior (Harrod, 1939). In Harrod’s framework, firms desire to achieve a target utilization rate.4 In the short run, the actual rate of utilization may deviate from the desired rate since firms’ demand expectations are not always met and capital stocks adjust slowly. In the long run, however, it is not reasonable to assume that the actual rate can persistently deviate from the desired rate because capital stocks can adjust to achieve the target utilization rate. If the actual utilization rate fluctuates around the structurally determined desired rate, then the long-run average of the actual rate (˜ u) can be approximated by the desired rate (u∗ ).5 Thus we assume: u ˜ = u∗ (1) The strict exogeneity of the desired rate in (1) may exaggerate reality but tries to capture mild variations of the utilization rate in the long-run. For instance, in the U.S. economy, the degree of capacity utilization for the industrial sector and Board, entitled “The role of valuation and leverage in procyclicality” (2009). http://www. fsforum.org/publications/r_0904h.pdf 4 This Harrodian perspective is elaborated in Skott (1989, 2010a, 2010b) in greater detail. 5 The actual utilization (u) is defined as u ≡ Y where Y is actual output and Y the level F YF of output if capital is fully utilized. u ˜ is the long-run average of u.
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the manufacturing sector exhibits only mild long-run variations around 80%.6 We consider an economy in which long-run growth is constrained by the availability of labor force. Using Kaldor’s (1966) terminology, the economy in our model is mature. While this assumption may not be suitable for many developing countries with large amounts of hidden unemployment in traditional and informal sectors and elastic labor supply, it provides a reasonable approximation for many OECD countries where measured employment is an important indicator of the state of the labor market.7 In a mature economy, if the economy fluctuates around a steady growth path with a constant employment rate, the long-run average of the growth rate of capital, g˜, will be approximately equal to the natural rate of growth, n. We then have: g˜ = n (2) Our long-run approximations (1) and (2) allow us to abstract from short-run business fluctuations and to focus on the long-run effects of firms’ and banks’ financial practices. (1) and (2) will enter the definition of the trend rate of firm profitability which provides banks and firms with a basis of their financial decisions.



2.2



Banking sector



Banks accept deposits from households and make loans to firms. The amount of loans is M and the nominal interest rate on loans is i. Deposits are denoted as D and the interest rate on them id . We assume there is no other cost involved in banking. Banks’ budget equation can be written as M˙ + id D + DivB = iM + D˙



(3)



where DivB is dividend income distributed to banks’ owners.8 We assume that banks distribute a constant fraction of profits to their owners. DivB = (1 − sb )(rM − rd D)



(4)



where sb is banks’ retention rate out of profits. r and rd are the real rates of interest on loans and deposits, respectively. Banks’ adjustment of credit supply may have implications for their interest rate setting. For instance, banks may have a tendency to raise loan interest rates as increases in the volume of loans raise the probability of default risks. Financial innovations, however, may offset this tendency by making the supply 6 See Industrial Production and Capacity Utilization constructed by Federal Reserve Board. Skott and Zipperer (2010) have documented the behavior of utilization rates as well as firm profitability and employment in a number of OECD countries. 7 Skott and Ryoo (2008) show the importance of the assumption on labor market in the analysis of macroeconomic implications of financialization. 8 We assume that banks are not listed on stock markets so as to avoid complications that arise from the effect of changes in the price of shares of banks.
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of finance more elastic.9 This consideration is likely more important in the long run than in the short run. Monetary policy issues add more complications to these developments. Central bank’s concern about inflation may or may not be dominated by the development of its own euphoric expectations. For the sake of simplicity, we assume that banks effectively control the real interest rates. This assumption appears to fit well with the focus of this paper on the longer run. To allow banks to make positive profits, we assume that the loan rate exceeds the deposit rate, r > rd . For later purposes, it is convenient to normalize variables by the value of firms’ physical capital stock (pK) where p is the price of capital goods as well as the general price level and K is the quantity of productive capital. Substituting (4) into (3) and dividing it by pK, we get: m ˙ − d˙ = −n(m − d) + sb [(r − rd )m + rd (m − d)]



(5)



In (5), m represents firms’ debt-capital ratio, d is the amount of deposits normalized by capital stock. By defining the difference between the amount of loans and deposits as bank capital (or bank owners’ equity), (5) can be written as: ˙ = sb [(r − rd )m + rd ] − n (6) where  is bank capital normalized by capital stock, i.e.  = m − d. Thus (6) shows how bank capital evolves over time. To allow the existence of a steady state with positive values of m,  and d, we need a restriction on parameter values. To see this, consider a condition required to maintain a constant level of , i.e. ˙ = 0. From (6), we have: ∗ =



sb (r − rd ) ∗ m n − sb rd



(7)



The numerator in (7) is positive by assumption and sb rd should be smaller than n in order to make  positive given a positive value of m. sb rd < n, however, is not sufficient for the positive level of deposits (d). To ensure this, the required condition sb rd < n should be strengthened to sb r < n



(8)



The interaction between banks and firms determines how firms’ liability structure, the debt-capital ratio (m), changes endogenously over time. Minsky suggests that economic units tend to take riskier financial practices during good years. Following Minsky’s idea, we assume that firms’ debt-capital ratio changes according to: m ˙ = τ (θ, ρb ) where τθ > 0, τρb > 0 (9) 9 “During periods of tranquil expansion, profit-seeking financial institutions invent and reinvent “new” forms of money, substitutes for money in portfolios, and financial techniques for various types of activity: financial innovation is a characteristic of our economy in good times.” (Minsky, 1986, 178)
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In (10), θ represents the ratio of firms’ profit to interest payment obligation. Strong profitability compared to the payment commitment on debt induces firms and banks to accept a higher debt-capital ratio. According to Minsky, “[B]orrowing and lending take place on the basis of margins of safety” and the profit-interest ratio is “the fundamental margin of safety” (Minsky, 1982, 74). The positive effect of θ on m, ˙ τθ > 0, captures Minsky’s key assumption on firms/banks’ financial behavior.10 If recent experience is that outstanding debts are easily serviced, then there will be a tendency to stretch debt ratios; if recent experience includes episodes in which debt-servicing has been a burden and representative units have not fulfilled debt contracts, then acceptable debt ratios will decrease (Minsky, 1986, 187). Banks’ own profitability is also important for their decisions on loan-making as well. We measure banks’ profitability by the rate of return on bank capital: ρb ≡



m rm − rd d = (r − rd ) + rd .  



(10)



(9) assumes that ρb , often called ROE (the rate of return on equity), affects m ˙ positively. Note that bank profitability is uniquely determined by the leverage ratio of banks (m/), denoted as λ: λ≡



m 



Thus the higher bank leverage, the higher bank profitability and the greater banks’ credit supply. This is in line with Minsky’s behavioral hypothesis: A bank that increases leverage without adversely affecting profits per dollar of assets increases its profitability. The combination of retained earnings and the profitability of increased leverage can make the supply of financing from banks grow so fast (Minsky, 1986, 236). Firm profit-interest ratio, the fundamental margin of safety, remains to be determined. We define: ρf θ≡ (11) rm where ρf is firms’ gross profit rate, the amount of gross profit divided by the value of capital stock. The profit rate is determined in the real sector of the economy (see section 2.3). 10 Skott (1994) is an early study that formalizes the effect of the ratio of profitability to payment commitment on financial fragility in a Kaldorian business cycle model. In the same spirit, Ryoo (2010) assumes a simpler version of (9): m ˙ = τ (θ) with τθ > 0.
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2.3



Firms’ financial decisions



Firms have three sources of funds: retained profits, equity issues and debt finance. Using these funds, firms make investments in real capital, pay out dividends and make interest payments. Algebraically, pI + DivF + iM = Π + v N˙ + M˙



(12)



where I, Π, DivF , and N are real gross investment, gross profits, firms’ dividends, and the number of shares, respectively. All shares are assumed to have the same price v. Firms pay to their shareholders a constant fraction of profits net of depreciation and real interest payments. The dividend payout rate is denoted as 1 − sf and sf represents firms’ retention rate. DivF = (1 − sf )(Π − δpK − rM )



(13)
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where δ is the constant depreciation rate of real capital. New equity issue can be represented by the growth of the number of shares ˆ ) (e.g. Skott 1989 and Foley and Taylor 2004). Substituting (14) into (13), (N we get ˆ + M (M ˆ − pˆ) pI − δpK = sf (Π − δpK − rM ) + vN N (14) Dividing (14) by the value of capital stock (pK), we have: ˆ +m n = sf (πu∗ σ − δ − rm) + αdN ˙ + nm



(15)



M Π ) and debt-capital ratio (m ≡ pK ). α where π, and m are profit share (π ≡ pY vN and d are stock-deposit ratio (α ≡ D ) and deposits normalized by productive D ), respectively. We assume a fixed-coefficient Leontief technology capital (d ≡ pK with σ being the full capacity output-capital ratio.12 Equation (15) tells us that firms’ investment (n) is financed by retained earnings, new equity issue, and ˆ and m. bank loans. by sf , N Most theories take the rates of firms’ retention and equity issue as parameters and debt finance as an accommodating variable (Skott 1989, Lavoie and Godley 2001-2002 and Dos Santos and Zezza 2007). This paper assumes that ˆ ) and the retention rate (sf ) is a parameter but both the rate of equity issue (N the leverage ratio m are endogenous. Debt finance evolves according to (9). ˆ ) fill the gap between the funds needed for the investment Equity finance (N plans and the funds available from retained earnings and bank loans.13 Using 11 The



real interest rate, rather than, the nominal rate, enters in the specification of dividend payments, (13). This specification helps our analysis avoid possible complications due to the effect of inflation. (13), along with the assumption of exogenous real interest rate, makes dividend payments unaffected by a change in the inflation rate. This kind of inflation neutrality ceases to hold if the real interest rate is replaced by the nominal rate. 12 σ ≡ YF where Y is full capacity output for a given K. F K 13 Our assumption of treating equity finance as a fast variable is supported by empirical data. In the U.S., the share of fixed investment financed by equity issues has substantially
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(16), the required rate of equity issues is determined: ∗ ˙ − nm ˆ = n − sf (πu σ − δ − rm) − m N α(m − )



2.4



(16)



Real sector



Households make consumption and portfolio decisions. Household income is the sum of wage income (W ), dividends from firms and banks (DivF and DivB , respectively) and interest income on deposits (rd D). Thus household real income is given by Y H ≡ (W + DivF + DivB + rd D)/p. Substituting (4), (13) and the definitions of relevant variables into Y H and dividing it by K, we obtain: YH = u∗ σ − δ − sf (πu∗ σ − δ − rm) − sb [(r − rd )m + rd ] K



(17)



sf (πu∗ σ − δ − rm) and sb [(r − rd )m + rd ] represent firms’ and banks’ retained profits, respectively. (18) tells us that some part of gross income net of depreciation are retained by firm and banking sectors and the rest of it is distributed to the household sector. According to (17), household income decreases as bank capital () rises because the rise in bank capital, for a given m, raises retained bank profits and a smaller share of total income is distributed to the household sector. A rise in firm debt-capital ratio (m) reduces firms’ retained earnings but raises banks’ retained earnings, leading to an ambiguous effect on household income. The overall effect of the rise in firm debt-capital ratio on household income, however, is always positive if firms’ retention rate is greater than that of banks, i.e. sf > sb .14 This condition, sf > sb , is empirically plausible and we assume it.15 Household real wealth (N W H ) consists of stocks and deposits: N W H = (vN + D)/p. From the definition of d and α, NWH = (1 + α)(m − ) K



(18)



changed over time. The movement in the ratio appears to be very flexible. This was even more prominent when there were significant stock buybacks, i.e. the rate of net issue of equity was negative. For instance, the share of fixed investment financed by equity issues was nearly zero in 1982 but reached -42% in 1985. It then bounced back to a positive rate, 4.3% in 1991, and hit the historical low, -71.5% in 2007. Firms have extensively used stock buybacks as a distributional mechanism since the 1980s, which, in our opinion, tends to increase the flexibility of movements in the equity finance variable. See Ryoo (2010) for more discussion. 14 Note



∂(Y H /K)



that = (sf − sb )r + sb rd > 0 if sf > sb . ∂m 15 According to our calculation, the retention rate (s ) in the nonfarm nonfinancial sector is f approximately 0.79 in the U.S. over 1952-2005 (source: Flow of Funds Accounts of the Unite States. Table F.102), whereas the retention rate of U.S. FDIC insured commercial banks (sb ) is about 0.44 for the same period (source: Historical Statistics on Banking. Federal Deposit Insurance Corporation. Table CB09). In our calculation, sf is defined as 1−{net dividends/(internal funds+net dividends)} and sb is defined as 1−(total cash dividends declared/bank net income).
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An increase in firms’ debt-capital ratio (m), a decrease in bank capital (), and a shift in household preference in favor of stock holdings (α) tend to raise household wealth measured in the value of capital stock. We adopt a conventional specification of consumption as a function of income and wealth (e.g. Ando and Modigliani, 1963).16 C YH NWH = c1 + c2 K K K



(19)



Consumption normalized by capital stock is increasing in m and α, while it is decreasing in . Households make portfolio decisions. Those decisions are represented by the ratio of stock holdings to deposits, α. α=



vN D



(20)



Changes in household portfolio behavior have the great potential toward instability as household portfolio decisions are influenced by movements of capital gains from stock holdings. This paper, however, assumes that α is constant in order to focus on bank-firm interactions.17 Regarding firms’ investment demand, we focus on the long-run trend of accumulation path: I = g˜ + δ (21) K C I Y The equilibrium condition for the product market is K +K = K . Substituting (2), (17), (18) (19) and (21) into this condition, we get: c1 [u∗ σ−δ−sf (πu∗ σ−δ−rm)−sb ((r − rd )m + rd )]+c2 (1+α)(m−)+n+δ = u∗ σ Taking the profit share (π) as an endogenous variable,18 the equilibrium value of π can be found: π ∗ (m, ) =



π0 + c1 [sf rm − sb ((r − rd )m + rd )] + c2 (1 + α)(m − ) c1 sf u∗ σ



(22)



where π0 ≡ n − (1 − c1 )(u∗ σ − δ) + c1 sf δ. The interpretation of (22) is simple: changes in any variable that raise aggregate demand result in a rise in the profit share. An increase in the debt ratio (m) positively affects aggregate demand and profit share: given our assumption that sf > sb , an increase in m raises both 16 The linear specification is taken for simplicity only but can be relaxed to any nonlinear function homogeneous of degree one in both income and wealth without affecting main results. 17 Instability and cycles driven by the interaction between firm debt and household portfolio dynamics are explored in depth by Ryoo (2010), which, however, assumes the net worth of the banking sector is zero. 18 Our approach, taking the distributive share as an adjustment variable of the goods market equilibrium, follows Keynes (1930) and Kaldor (1956). The same mechanism is used in a Kaldorian model of business cycles by Skott (1989, 2010a, 2010b) and Skott and Zipperer (2010b).
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household income and wealth, thereby stimulating demand and firm profitability. Increases in bank capital measured in productive capital () have a negative effect on demand and profit share: for a given m, a rise in bank capital reduces the amount of household deposits and raises bank retained earnings, leading to a fall in household wealth and household income. The increase in bank capital, therefore, tends to depress demand and firm profitability. The profit share determines the profit rate and the profit-interest ratio: ρf (m, ) = π ∗ (m, )u∗ σ



(23)



π ∗ (m, )u∗ σ ρf = (24) rm rm The negative effect of bank capital on the profit share carries over to that on the profit-interest ratio, θ. An ambiguity arises regarding the effect of firm ∂θ debt ratio on the profit-interest ratio ( ∂m ) because both the numerator and the denominator of the profit-interest ratio increases as m increases. Minsky assumes, throughout his works, that a rising debt ratio causes the profit-interest ratio to deteriorate. This assumption is satisfied if the numerator rises slowly relative to the denominator as m increases.19 We will make this assumption in order to keep track of its dynamic implications.20 Figure 1 plots the behavior of the profit-interest ratio against firm debt ratio. It shows that θ responses to changes in m sensitively at low values of m (i.e. |θm | is large) but mildly at high values of m (i.e. |θm | is small). θ≡



3 3.1



Bank behavior and financial instability The properties of steady state path



The model is summarized into a two-dimensional dynamical system with two state variables, m and . m ˙ = τ (θ, ρb )



(26)



˙ = sb [(r − rd )m + rd ] − n



(27)



19 This condition requires ∂ρT < ρT : the level of profits generated by a marginal increase ∂m m in debt, due to the expansionary effect on aggregate demand of debt, falls short of the current profit-debt ratio. In our linear specification of consumption function, this condition will hold if the ‘autonomous’ component of profits - the part of profits which is independent of variations in m - is positive. The condition can be written as:



θm ≡ 20 Note



∂θ π0 − [c1 sb rd + c2 (1 + α)] =− 


that condition (25) also ensures that the effect of r on θ is negative: θr ≡



∂θ π0 + [c1 sb rd + c2 (1 + α)](m − ) =− < 0 if θm < 0 ∂r c1 s f r 2 m
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(25)



Θ



ΘHm, ΕL



m



Figure 1: Fundamental margin of safety: firm profit-interest ratio where θ



=



ρb



=



ρf (m, ) rm m (r − rd ) + rd 



The unique stationary point, (m∗ , ∗ ), exists, which is given by (see Appendix): m∗ =



n − (1 − c1 )(u∗ σ − δ) + c1 sf δ c1 rsf (θ∗ − 1) − c2 (1 + α) + [c1 n + c2 (1 + α)] λ1∗



(28)



m∗ λ∗



(29)



∗ = where λ∗ =



n − sb rd n , τ (θ∗ , ρ∗b ) = 0 and ρb ∗ = sb (r − rd ) sb



The Jacobian of the dynamical system (26) and (27) evaluated at the stationary point is given by:   ∗  d d τθ θm + τρb r−r τθ θ − τρb r−r m ∗ ∗2 ∗ ∗   (30) J(m ,  ) = sb (r − rd ) −(n − sb rd )
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J11



≡



J12



≡



J21



≡



J22



≡



  ∂m ˙ r − rd ≶0 = τθ θm + τρb ∂m ∗   ∂m ˙ r − rd m∗ < 0 = τθ θ − τρb ∂ ∗ 2 ∂ ˙ = sb (r − rd ) > 0 ∂m ∂ ˙ = −(n − sb rd ) < 0 ∂



All elements but J11 are unambiguously signed. For a given firm debt ratio, an increase in bank capital measured in productive capital () depresses both firm and bank profitability (ρf and ρb ), which tempers an increase in firm leverage (J12 < 0). An increase in bank capital, on the other hand, means a lower level of deposits, leading to an increase in bank profit and retained earnings. This contributes to a further increase in bank capital. The growth of bank capital, however, is slower than the growth of productive capital due to our assumption, sb rd < n. Therefore, the ratio of bank capital to productive capital, , tends to fall (J22 < 0). A rise in firm debt ratio leads to an increase in bank profit and retained earnings, raising bank capital (J21 > 0). The sign and magnitude of J11 is critical for the behavior of the system. It represents two countervailing forces. A rise in firm debt ratio causes firms’ ability to repay their payment obligations to deteriorate whereas it tends to raise the rate of return on bank capital. The former has a negative effect and the latter has a positive effect on m. ˙ The trace and determinant of the Jacobian matrix is given by    r − rd − (n − sb rd ) S 0 (31) T r(J) = τθ θm + τρb  Det(J) = −(n − sb rd )τθ θm − sb (r − rd )τθ θ > 0 (32) The determinant is always positive. The sign of the trace is ambiguous. The steady state path is unstable if the trace is positive. The main destabilizing force is the expansionary effect of changes in the rate of return on bank capital on credit supply: a rise in firms’ debt-capital ratio, other things equal, increases bank leverage, which in turn increases the rate of return on bank capital, leading to further increases in credit supply and firms’ debt-capital ratio. If this effect is strong enough to outweigh the negative effect of declining margin of safety on credit  supply and the self-correcting dynamic force of bank capital, d i.e. τρb r−r > τθ |θm | + (n − sb rd ), then T r(J) > 0: the steady state path is  unstable. The case of stable steady growth may not be excluded if the effect of bank profitability on credit supply is not strong enough. Stability of this kind, however, is contingent on our assumption of a constant portfolio composition maintained by households. Minsky’s fundamental behavioral hypothesis – economic agents tend to take riskier financial practices for a prolonged period of good years – suggests that households increase the share of riskier assets in their portfolio 12



during expansions. Ryoo (2010) shows how seemingly stable subsystems, firm debt dynamics and household portfolio dynamics, can be combined to produce instability and cycles in the full dynamic system. Thus our argument for instability is strengthened as we introduce the aspect of portfolio adjustments and asset price movements. Assuming J11 > 0 at the stationary point, Figure 2 shows the phase diagram of the system.21 The -nullcline, which traces all combinations of m and  that makes bank capital measured in productive capital constant (˙ = 0), is always an upward-sloping ray from the origin. The slope of the -isoline represents equilibrium bank leverage λ∗ . As  increases, a higher value of m is required to maintain a constant ratio of bank leverage. Bank capital tends to rise in the area above this demarcation line since m is relatively high and bank profit and retained earnings are high (˙ > 0). It falls in the area below it (˙ > 0).
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Figure 2: Phase diagram The m-nullcline, which traces all combinations of m and  that is consistent with a constant firm debt-capital ratio (m ˙ = 0), is non-linear due to the conflicting effects of changes in m on firm profit-interest ratio and bank profitability. If the expansionary effect of a rise in m on credit supply via its effect on bank profitability (ρb ) overweighs the negative effect of declining fundamental margin of safety (θ), firms’ debt ratio would increase. In order to check the tendency of m to rise, a higher  is required to offset the net expansionary effect of m on m, ˙ making the m-nullcline positively sloped. This is more likely to be the case when m is relatively high because at high values of m the effect of changes in m on θ is relatively small (see Figure 1). If m is relatively low, the negative effect of diminishing fundamental margin of safety caused by an rise in m on further changes in bank loans is strong enough to dominate the the positive 21 If J 11 < 0, the m-nullcline cuts the -nullcline at its lower (downward-sloping) portion. The stationary point will be always stable.
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effect of increasing bank profitability on credit supply. In this case, a higher m is associated with a low value of , leading to a negatively sloped portion of the m-nullcline in Figure 2. In the area of I and IV, firms’ debt-capital ratio increases because the positive effect of bank profitability on credit dominates. In II and IV, firms’ debt-capital ratio falls as the effect of bank profitability on credit is dominated by that of changing fundamental margin of safety. The phase diagram analysis in Figure 2 suggests that the system has the potential to exhibit clockwise cyclical movements. An interesting case is obtained when the instability of the stationary point leads to persistent cycles.22 Figure 3 illustrates the case of limit cycles.
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Figure 3: Interactions between firm indebtedness and bank capital Suppose that the economy is initially located somewhere in IV (Point A), where both m and  are low and bank leverage is below its steady state level. Since bank leverage is relatively low, bank profitability and retained earnings per bank capital are low. Therefore, bank capital grows more slowly than productive capital and, as a result,  falls in this region. Turning to the movement of m, firms’ financial structure is robust because of a very low level of firm debt 22 Our simulation results show that as long as the steady state is unstable, there exists a wide set of parameter values that yields limit cycles. Even in the case of exploding trajectories, a ceiling can be reasonably put on the debt-capital ratio in the firm sector so that trajectories are eventually bounded, producing limit cycles. To see this, suppose that there exists a debt ceiling, mo , such that m ≤ mo and define o such that τ (θ(mo , o ), (r − rd )(mo /o ) + rd ) = 0. We then modify our equation for m ˙ to incorporate the ceiling on the debt-capital ratio: m ˙ = 0 if m ≥ mo and  ≤ o ; otherwise, m ˙ = τ (θ, ρb ). Finally, let us define a set, X ≡{((t), m(t))| 0 ≤ m(t) ≤ mo & 0 ≤ (t) ≤ mo /λ∗ }. It is readily check that any trajectory starting at ((0), m(0)) in X cannot escape from X. If the stationary point in X is unstable, the Poincare-Bendixon theorem ensures that there must exist a limit cycle in X.
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ratio: firms’ profit-interest ratio is high enough to make the firm debt ratio grow. As m increases and  falls, bank leverage ratio goes up and the trajectory thus eventually enters region I (Point B). In region I, bank leverage as well as bank profitability initially rises above their steady state levels. Bank capital starts to grow faster than productive capital due to high retained earnings:  increases. At the early phase in region I, the financial structure in the firm sector remains still robust. The robust financial structure of firms, combined with the improvement of bank profitability, drives strong credit expansion: bank loans grow faster than productive capital, leading to further increases in m. In short, increases in both m and  characterize region I. Increases in m, however, make the firm sector fragile in the sense that they cause firms’ ability to meet their contractual payment obligations to deteriorate, represented by a fall in firms’ profit-interest ratio. As the firm debt ratio m increases further, the fundamental margin of safety falls to too low a level, which starts to restrain credit supply. Moveover, bank leverage and profitability starts to fall at some point (Point B0 ) due to fast growing bank capital, which contributes to the force slowing down credit supply. Thus, the trajectory eventually traverses through region II (Point C). Once entering region II, bank loans grow slow or even fall so that the firm debt ratio begins to decline. In region II, bank leverage is still above the equilibrium level and bank capital, consequently, keeps growing faster than productive capital:  keeps rising. However, these increases in , together with declining m, continue to reduce bank leverage and profitability so that the economy enters region III eventually (Point D). Now bank leverage and profitability is not strong enough to keep the growth of bank capital in line with that of productive capital and  starts to fall. Firms are still highly indebted and the rate of return on bank capital is low and falling. Thus banks’ incentive to provide loans gets weaker and the firm debt-capital ratio falls. In the meanwhile, falling bank leverage reaches the minimum at point (Point D0 ) and starts to rise again. The rise in bank leverage mitigates the decline in m. It is only when the firm debt ratio reaches a sufficiently low level that banks resume making bank loans at a speed high enough to raise firm debt ratio (Point E). Then the economy enters region IV where m starts to increase whereas  keeps declining due to the fact that bank profitability has not recovered enough to make bank capital grow faster than productive capital. A new cycle begins. The same dynamics can be viewed from a slightly different angle. The interactions between firm debt ratio and bank capital in Figure 3 can be translated into those between firm debt ratio and bank leverage. The clockwise cycles in Figure 3 implies counter-clockwise cycles in λ-m space. Figure 4 illustrates this. The expansion phase of the cycle starts with increases in both firm and bank leverage at point E. After a long expansion of m, however, there is a point of time at which the growth of bank capital outpaces that of bank loans and bank leverage starts to fall (Point B0 ). Though falling, bank leverage and profitability remain still high and m keeps growing up to Point C. Here the growth of firm debt ratio eventually reaches the limit due to the high burden of debt and declining bank profitability. Both firm debt ratio and bank leverage start to drop. Decreases in firm debt ratio and bank leverage are mutually reinforcing for a 15
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Figure 4: Interactions between firm and bank leverage ratios while up to Point D0 : falling firm debt ratio reduces bank leverage, which has a negative effect on bank profitability, leading to a further fall in firm debt ratio. Bank leverage is minimized at Point D0 and after that point, bank leverage starts to increase, which help m rise again at E.
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Real effects of financial cycles



Financial cycles affect the real sector performance by changing firm profitability. Firms’ profit share is increasing in both firm and bank leverage. To see this, the expression for equilibrium profit share (22) can be rewritten as a function of m and λ using the relation  = m λ,     π0 + c1 (sf − sb )r + sb rd 1 − λ1 + c2 (1 + α) 1 − λ1 m ∗ (33) π (m, λ) = c1 sf u∗ σ For a given level of bank leverage ratio, increases in firm debt ratio raise household income and wealth, which in turn stimulate demand and firm profitability. The bank leverage ratio determines the size of the “multiplier effect” of changing m on firm profitability. The more highly leveraged the banking sector the higher the capacity of an increase in bank loans to generate deposits and, therefore, additional household income and wealth.23 As a result, the expansionary effect of an increase in firm debt ratio on demand and firm profitability is stronger at a higher bank leverage. 23 ∂π ∗ ∂m



=



1 c1 {(sf −sb )r+sb rd (1− λ )}+c2 (1+α)(1− λ1 ) , c1 sf u∗ σ
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which is increasing in λ.



In our model, a long expansion of firm debt ratio and bank leverage drives a profit boom whereas a fall in those variables tends to produce a decrease in firm profitability. How do the movements in aggregate profits affect production and employment in the real sector? In order to answer this, it is necessary to introduce firms’ production decisions. The Keynesian literature often assumes that prices are sticky while output adjusts instantaneously and costlessly to absorb demand shocks but our approach assumes the opposite. Output does not adjust instantaneously due to production lags and substantial adjustment costs.24 In this framework, fast adjustments in prices and the profit share establish product market equilibrium for a given level of output. In a continuoustime setting, sluggish output adjustment can be approximated by assuming that output is predetermined at each moment and that firms choose the rate of growth of output, rather than the level of output. Output growth is determined by comparing the costs and benefits involved in the output adjustment which in turn are determined by the labor market conditions and the profit signal in the goods market, respectively. Thus we can formulate: Yˆ = h(π, e); hπ > 0, he < 0



(34)



where e is the employment rate. A higher profitability induces firms to expand output more rapidly whereas the tightened labor market gives firms negative incentives to expand production.25 The fact that the long-run average rate of utilization is approximately equal to the desired rate (u∗ ) implies that the average growth rate of output equals that of accumulation roughly. In our labor constrained economy, this implies that the long run average of output growth should be close to the natural rate, i.e. Yˆ ≈ n. If this is the case, (34) can be used to obtain a positive relationship between π and e in the long run. Algebraically, hπ de =− >0 dπ he



(35)



Thus the long-run average values of the employment rate and the profit share move in the same direction during a course of long waves. A positive effect of a higher profit share on output growth must be exactly compensated by a negative effect of a higher employment rate on output growth in order to keep the long-run average growth rate of output approximately constant. A financial boom and bust, therefore, is accompanied by a rise and a fall in the employment rate.
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Minsky’s policy agenda for banking reform



In chapter 13 of Stabilizing an Unstable Economy (1986), Minsky provides indepth discussions of the implications of his financial instability hypothesis and 24 For instance, increases in production and employment require substantial search, hiring and training costs. Hiring or layout costs include not only explicit costs but also hidden costs such as a deterioration in industrial relations and morale. 25 For more details about the behavioral foundation of (34), see Skott (1989, Ch.4).



17



his policy agenda including the role of Big Government as a stabilizer of aggregate profit, banking sector regulation, central banking policies and industrial policies. The full discussion of these policy dimensions is beyond the scope of this paper but Minsky’s policy proposal for banking sector regulation merits attention. Our analysis suggests that banks’ profit-seeking behavior tends to add destabilizing potential to a macroeconomic system. How can policy makers address this instability problem? Minsky’s approach to this issue centers around the control over bank leverage ratios and the growth rate of bank capital. Minsky maintains: In order to contain the destabilizing effect of banking, it is necessary to regulate the amount and the rate of increase of bank assets. The major control device is the permitted capital-asset ratio and the rate of growth of bank capital.(Minsky, 1986, 320) More specifically, Minsky’s proposal for banking reform starts with setting limits on bank leverage ratios: ¯ λ≤λ (36) ¯ is the maximum permissible bank leverage ratio. The restriction on leverage λ also imposes a major constraint on banks’ profit seeking activities: ¯ + rd ρb ≤ ρ¯b ≡ (r − rd )λ



(37)



The restriction (36) may not be binding all the time but Minsky’s discussion appears to focus on the binding case, i.e. ¯ λ=λ



(38)



The consequence of the control over the leverage ratio (38) is that the growth of bank loans must equal that of bank capital, m ˆ = ˆ. Once the leverage ratio of banks is controlled by regulators, bank capital will grow at a rate of: ¯ + rd ] − n ˆ = sb [(r − rd )λ



(39)



If banks’ retention ratio, sb , is constant, bank capital grows at a constant rate that may not be consistent with steady growth: ˆ may not be zero. The only retention rate consistent with a constant  is: n n = (40) s¯b = ¯ ρ¯b (r − rd )λ + rd If banks’ retention rate is too high (sb > s¯b ), then bank capital grows faster than productive capital in the firm sector:  goes to infinity. If sb < s¯b , the ratio of bank capital to productive capital would vanish to zero eventually. Since the level of bank loans changes in proportion to bank capital under the binding leverage constraint, any bank retention rate other than s¯b yields either an indefinite expansion or contraction of firms’ debt-capital ratio. Thus Minsky suggests that it is necessary to control banks’ retention (or pay-out) ratios to constrain the destabilizing implications of banking. 18



Control over the capital-asset ratio and the pay-out ratio for banks are powerful weapons for guiding the development of banking. Once set, the uniform capital-asset ratio should not be changed routinely, but the authorities regulating banking should be granted the power to vary the pay-out ratio if the growth of bank equity is too fast or too slow. (Minsky, 1986, 321) A formal representation of this idea is: s˙ b = ψ(¯ sb − sb )



(41)



where ψ is a positive constant that represents the speed of adjustment of the retention rate. This policy rule suggests that bank retention ratio has to rise if bank capital grows slower than productive capital and has to fall if bank capital grows faster. Regulations over bank leverage ratios have been introduced in the real world. For instance, BIS introduced successive capital requirement systems. Basel I and Basel II were agreed in 1988 and in 2004, respectively. These regulatory frameworks, however, could not prevent the major financial crisis – such as the recent one – from occurring. The Basel Committee has recently decided to introduce the new Basel III that includes higher capital requirements, a stricter definition of bank capital, a new conservation buffer as well as countercyclical buffers, and a restriction on non-risk-based leverage ratio.26 A series of revisions in the banking regulatory framework of this kind provide evidence of ‘financial innovators outpacing regulators’ (Minsky, 1986, 253). In the context of our model, the Minsky’s proposal makes the credit supply function (26) irrelevant since the movement of m simply follows that of  under the regulation. Thus the authority’s control over leverage ratios and the growth of bank capital overrides private banks’ decision on credit supply, implying that the suggested policy is in major conflict with banks’ profit-seeking activities. Profitseeking financial institutions always try to find new ways to overcome regulations by creating new types of financial practices, instruments and institutions that are not subject to close regulations.27 For instance, the emergence of the shadow banking system fundamentally changed the regulatory environment where nonbank financial institutions gained a growing importance in financing businesses and households (Gorton 2010, Adrian and Shin 2009). Shadow banks did not accept deposits and therefore they were not subject to the same regulations as depository institutions. Instead of deposit taking, the primary form of financing their own businesses was repo, a short-term collateralized borrowing. Since shadow institutions were not subject to close regulations, they could have a high level of leverage. Before the recent financial crisis, high leverage of these 26 For



the specifics of Basel III, see a press release by Basel Committee on Banking Supervision in the Bank for International Settlments (Ref no: 35/2010, 12 September, 2010). 27 As new assets that are not subject to permissible asset-capital ratios are created, λ ¯ in (38) is applied to only certain types of bank assets and the size of total bank asset will be determined by banks’ profit seeking decisions. Thus the behavioral decision rule guided by profit motives (26) will be revitalized even in the presence of leverage regulations.
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non-bank institutions propped up their profitability which in turn increased the size of their balance sheets rapidly and created instability and crisis.28 Minsky is aware of limitations of regulatory efforts. For example, Minsky points out that the control over leverage ratios of banks “should guide policy, but in an economy in which new financial usages and institutions appear in response to profit opportunities, it is a principle that is much easier to state than to translate into practice.” (Minsky, 1986, 243-244) Minsky’s overall perspective on this matter is, however, mixed. Minsky believes that if regulatory authorities “constrain banks and are aware of the activities of fringe banks and other financial institutions, they are in a better position to attenuate the disruptive expansionary tendencies of our economy” (Minsky, 1986, 253). Given the predominance of market-based financial institutions, the logical extension of this perspective is to subject those financial institutions to the same regulations as depository institutions.29 Minsky’s proposal for the control over bank retention policies has received little attention. The suggested policy restricts the growth of financial institutions in terms of their assets and capital. If this policy is to be effective in the contemporary context, the control over dividend payout policies needs to be extended to shadow banks as well as depository institutions. Our analysis suggests that a coherent approach to regulations should address the issue of bank payout policies since those managerial decisions have an implication for the stability of financial system.
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Conclusion



This paper highlights the potential destabilizing effect of profit-seeking banking activities. Our main contribution lies in clarifying the mechanism leading to instability and cycles in a framework which pays explicit attention to banks’ profit-seeking behavior. The key mechanism works through the effect on credit supply of bank profitability. Bank leverage plays a crucial role in this mechanism because it affects the rate of return on bank capital. A rise in firms’ debt ratio tends toward a self-reinforcing dynamics since it increases bank leverage and bank profitability, leading to a further expansion of credit. A debt-driven long boom of this kind will eventually concede itself to a financial contraction for two reasons: first, as firms are more indebted, the negative effect on credit expansion of falling ratio of firm profitability to interest payment gains more force; second, rising bank capital during the expansionary phase tends to erode both firm profitability – via its negative effect on aggregate demand – and 28 For a detailed account of the implications of high leverage of non-banking financial institutions for the recent crisis, see Adrian and Shin (2010) 29 Paul Krugman, for example, argues: “So why not update traditional regulation to encompass the shadow banks? ...What we need now are two things: (a) regulators need the authority to seize failing shadow banks, the way the Federal Deposit Insurance Corporation already has the authority to seize failing conventional banks, and (b) there have to be prudential limits on shadow banks, above all limits on their leverage” (Krugman, The New York Times, April 1, 2010).
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bank profitability. As the economy passes through the critical barrier, the selfreinforcing debt dynamics works in the opposite way. A decline in firm leverage decreases bank leverage and profitability, thereby leading to a further decline in firm leverage. The formal analysis in this paper helps enhance our understanding of Minsky’s policy proposals for banking reform. The control over banks’ leverage and retention ratios is a key element of his agenda for banking reform. This policy puts a restraint on banks’ profit-seeking activities and managerial decisions. Financial innovation is a natural consequence of the contradiction between the regulatory effort and banks’ profit motives. Although Minsky is fully aware that innovators always outpace regulators, he suggests that regulators widen the scope of a regulatory framework to encompass new financial instruments, institutions and practices. Our formal approach is complementary to a more detailed analysis of institutions, history and policies but a proper treatment of these elements is far more complicated than formal analyses. The Minsky Paradox is an example (Dymski and Pollin 1994). Authorities’ interventionist measures tend to pose a greater challenge: active fiscal policies by a big government to stabilize aggregate profit and employment and central bank’s role as the lender of last resort tend to validate risky practices of private agents; agents’ destabilizing behavior is encouraged by their anticipation of further stabilizing measures by the authorities. In the context of banking regulation, Minsky states: Over an expansion, new financial instruments and new ways of financing activity develop. Typically, defects of the new ways and the new institutions are revealed when the crunch comes. The authorities intervene to prevent localized weakness from leading to a broad decline in asset values; this intervention takes the form of the Federal Reserve accepting new types of instruments into its portfolio or acquiescing in refinancing arrangements for new institutions and markets. Since the intervention by the authorities tends to validate the new ways, the central bank sets the stage for a broader acceptance and use of the new financial instruments in subsequent expansions. (Minsky, 1986, 252) The above passage suggests there is profound difficulty in designing an effective regulatory framework in the presence of financial innovation. A desired regulatory system cannot be built simply by repeating the previous regulatory rules since these rules, by and large, have lost effectiveness due to new instruments, institutions and markets. Thus irreversibility is a fundamental characteristic of the innovation-regulation dynamics. Policy makers who desire to contain the destabilizing effect of banking should address the problem of irreversibility.30 30 Kregel (2010) provides a historical analysis of how the Glass-Steagall system, a segregation of commerical banking from investment banking, has been undermined by the commercial banks inability to compete with other financial institutions and concludes that a return to the strict segregation between regulated commercial and unregulated investment banking is not feasible.
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Appendix: Derivation of the steady state solution The steady state requirements are τ (θ, ρb ) = 0



(42)



sb [(r − rd )m + rd ] − n = 0



(43)



From (43), λ∗ ≡



n − sb rd m∗ = ∗ sb (r − rd )



Substituting (44) in the definition of ρb , we have   n n − sb rd ρb ∗ = (r − rd ) + rd = sb (r − rd ) sb



(44)



(45)



The expression for ρ∗b is determined solely by the natural rate of growth and banks’ retention rate. sb ρb is the rate of growth of bank capital in real term whereas n is the growth rate of productive capital. If these two rates are not equal, the ratio of bank capital to productive capital cannot remain constant. Any steady state, therefore, requires sb ρb = n. One may notice the resemblance of (45) with the Pasinetti Theorem (Pasinetti, 1962) where, in the context of a two-class economy, the steady state rate of profit equals the ratio of the natural rate to pure rentiers’ propensity to save with workers’ propensity to save irrelevant to the determination of the profit rate. In our model, bankers’ saving decision on behalf of their owners replaces the role of pure rentiers in the Pasinetti model and determines the rate of return on bank capital so as to keep the growth of bank capital in line with that of productive capital. The steady state level of the fundamental margin of safety, θ∗ , is obtained from (42). Our behavioral assumption regarding the evolution of firms’ liability structure is that firm debt-capital ratio increases (m ˙ > 0) when θ is high and decreases (m ˙ < 0) when θ is low. Any continuous τ -function that is consistent with this behavioral assumption ensures the existence of the unique positive solution for θ∗ such that: τ (θ∗ , ρ∗b ) = 0 (46) Note that θ∗ depends negatively on ρb ∗ : an increase in the steady state rate of returns on bank capital – for instance, due to an exogenous fall in banks’ retention rate – would lead to an increase in credit supply, leading to a rise in firm debt-capital ratio, and, therefore, a fall in the profit-interest ratio would be required to keep firms’ debt ratio constant. Finally, the steady state value of firm debt-capital ratio, m∗ , can be found by solving ρf (m, λm∗ ) θ∗ = (47) rm Using (22), (23) and (47), we obtain: m∗ =



c1 rsf



(θ∗



n − (1 − c1 )(u∗ σ − δ) + c1 sf δ − 1) − c2 (1 + α) + [c1 n + c2 (1 + α)] λ1∗ 25



(48)



Our assumption (25) implies that the numerator of (48) is always positive. Therefore the positiveness of m∗ requires that the denominator is positive. The required condition can be written as:     c1 sf r − n λ1∗ + c2 (1 + α) 1 − λ1∗ ∗ θ > c1 rsf Comparative statics are straightforward. For the interested readers, we summarize the results in Table 1. Table 1: Comparative Statics ρ∗b λ∗ m∗



r 0 − −



rd 0 + +



sb − − −



sf 0 0 −
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α 0 0 +



c1 0 0 +



c2 0 0 +



τ 0 0 +
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