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The second test (Monday, November 15th) will be on the remaining part of Unit 2 (not addressed on the first test) and on the first portion of Unit 3 (through Chap. 10 in Handa); that is, chapters 4, 8, 9, and 10 in Handa plus the supplementary documents from McCallum on the “shopping-time” and “Baumol-Tobin” models of the transactions demand for money, estimating the money demand function, and the money supply process (the money multiplier).  The bulleted points below are from the end of the chapter “Summary of Critical Conclusions” in the Handa text.  See/study the appropriate chapter sections of the text for details.  I have inserted my annotations (and some potential test questions) in italics.

Chapter 4 – The Transactions Demand for Money

In addition to the basic inventory analysis (aka the Baumol-Tobin) model used to derive the transaction demand for money, you should also understand the “shopping-time” model developed and presented in class (see the excerpts from the McCallum text).  These models provide a more rigorous economic theoretical foundation for the demand for money – rather than relying on simple ad hoc or “black box” reasoning.  While each model has its unique aspects, the analytical results posit a functional relationship between the quantity of real money balances demanded and real income or expenditures (positive effect) and interest rates (negative effect).  These functional relationships are derived from the first-order economic optimization conditions; that is, within the context of the model, economic agents are maximizing their well-being or minimizing the cost from holding money – the mathematical expressions have economic content and meaning which you should be able to describe, interpret, and explain.

· The transactions demand for real balances has an elasticity of one-half with respect to real income and an elasticity of zero with respect to the price level.

More correctly, it will be between one and one-half; recall that visits to the bank must be measured in integers and when this is taken into account, the real-income elasticity will be an average of the mix of households (some having unit-elastic demands, others having elasticity values of one-half).

· The transactions demand for nominal balances has an elasticity of one-half with respect to real income and unity with price level.  Therefore, its elasticity with respect to nominal income is between one-half and unity.
· Efficient and centralized money management reduces the transactions demand for money.

Think, for example, how increased availability and use of credit and debit cards, ATMs, and internet or electronic banking might affect cash management and the transactions demand for money by households.  And what about recent and historical changes in financial and cash management practices in business and financial firms?

· Financial innovations have reduced the demand for money, and have also made the transactions demand function unstable over time.

As well, in the Baumol-Tobin model the transactions demand for real balances has an elasticity of (minus) one-half with respect to the rate of return on bonds if interest is not paid on money balances.  More correctly, it will be between zero and (minus) one-half – for the same reason above (integer bank visits), this elasticity will be an average of the mix of households (some having zero interest-elasticity, others having one-half).

Chapter 8 – The Demand Function for Money 
This chapter begins addressing some practical problems in estimating the money demand function.

· The appropriate scale variable for the demand for money may be current income, expected income or permanent income, the last one being a substitute for wealth.

· The rational expectations hypothesis is more suitable than adaptive expectations for estimating expected income for the period ahead.  For this hypothesis, the unanticipated component of income is usually estimated as (actual) income less the statistical estimate of expected income.
· The adaptive expectations approach is the more appropriate statistical method for estimating average expected over the future, i.e. permanent income.

RE is actually more suitable from a theoretical perspective, but the modeling and informational requirements may not be worth the effort in estimation.  Thus, the AE approach is more appropriate in statistical work than RE.

· Partial adjustment models provide one way of capturing the lagged adjustment of actual to desired money demand.

If there are costs to adjusting into or out of money balances in response to changes in equilibrium holdings, then a partial adjustment model needs to be incorporated.

· In the open economy, currency substitution (CS) also affects the demand for domestic money.  CS is distinct from capital mobility.

There are also other practical decisions to be made in estimating money demand – what is the appropriate functional form (log-linear forms have the advantage of allowing for interpretation of the estimated coefficients as elasticities, as well as often “fitting” the data well), what is the monetary measure, what are the appropriate interest rates to use, and whether other variables ought to be included or not?
Chapter 9 – The Demand Function for Money:  Estimation Problems, Techniques and Findings
While empirical estimation of the money demand function yields some meaningful results, the endeavor also demonstrates the difficulties and problems moving from abstract theory to concrete application.

· The income elasticity of the demand for M1 is less than one.
· The income elasticity of M2 demand is higher than for M1 demand and is sometimes estimated to be greater than one.

What economic reasons would explain these empirical results?

· The negative interest elasticity of the demand for money, no matter how it is defined, is now beyond dispute.

What do the empirical results tell us about the economic nature of money?  What are the economic explanations (in the context of theory) for the empirical results of the estimates of interest elasticities for currency, M1, and broader monetary measures?
· Empirical studies do not show convincing evidence of the liquidity trap, even for data covering the 1930s.
Of course, this may need to be re-visited in light of the recent Japanese and U.S. experiences!
· M1 has performed better than broader monetary aggregates during some periods and worse in others.  Several recent studies have supported the use of M1 over M2 and broader aggregates.

· For the 1960s and 1970s, estimates based on a partial adjustment model often indicated a low impact (income) elasticity for the first quarter but a long-run elasticity close to one, indicating a slow adjustment of money demand to its long-run level.

If the partial adjustment model is capturing the effects of costs of adjusting money balances to their desired level, explain this empirical result; that is, why does it take so long for the adjustment to occur?
· Financial innovations during the last three decades rendered the money demand function unstable for this period.  Numerous attempts and innovative variations in estimation have not established a stable demand function, with a specific form and invariant coefficients, for out-of-sample data.

Money (the types of bank deposits we include) has changed and, accordingly, so has the demand function.  There is also the problem in the measurement of the currency component of money since the early 1990s – a substantial portion of the currency stock resides outside of the U.S.
· Most of the variables relevant to the money demand function have proved to be non-stationary.  Therefore, most empirical studies now use co-integration analysis with an error-correction model.  The latter is also used to judge causality between money and output.

This enters into more complex (graduate-level) econometrics, so skip these sections of the chapter.
There are considerable theoretical and econometric problems in the accurate estimation of the money demand function.  Most time-series analyses have serial or auto-correlation of the error terms (residuals), requiring correction or alternative estimation techniques.  Other problems include single-equation (partial equilibrium) vs. general equilibrium estimation, imposing coefficient restrictions, and the identification problem.  Multi-collinearity often arises when more than one interest rate is incorporated in the estimated money demand function, which can produce biased estimates of the coefficients.
The Money Supply Process:

The money stock is not exogenously fixed as is often assumed in basic macroeconomic models to reduce the complexity of the analytical framework.  The money supply depends upon the behaviors of the public and the banking system, as well as the direct and indirect influences of the monetary authorities (primarily the Federal Reserve).

The money supply process can be expressed analytically as M s = m x Base.  The money multiplier (m) is determined, in turn, by the currency-deposit and reserve-deposit ratios.  See the money supply hand-out document for the derivation of the expression and further details.

What is fundamental to understanding the money supply process is its integration with the process of credit and deposit creation in the banking system.  Banks accept deposits, then extend those funds as new credit (loans and/or acquired securities) which, in turn, becomes the source of new, additional deposits.

You should be able to explain how the money supply (and money multiplier) process works in terms of the economic behavior of the public, banks, and the Federal Reserve, as well as how their behaviors are determined and affected by changes in economic variables (interest rates, etc.).

In the context of the analytical expression of the money supply process (M s = m x Base), you should be able to explain how each of the FED’s three monetary policy tools affect this process.
Chapter 10 – Money Supply, Interest Rates and the Operating Targets of Monetary Policy 

Because the FED has only the ability to influence (and not directly control) the money supply through the use of its policy tools, the policy process is a bit more complex than heretofore presented.  The FED uses its policy tools to directly affect operating target variables which, in turn, affect intermediate target variables which are then related to the ultimate policy goal variables.  This requires setting policy goals, understanding and applying the theoretical and empirical relationships among the goal, intermediate, and operating variables, and appropriately using the policy tools.

 As well, one should see that the macroeconomic processes are affected by many things outside of the FED’s control – which can make policy-making very difficult.  And there is, of course, the problem of “politics” in a democratic society where priorities in goal-setting can be quite contentious.

· Successful interest-rate targeting, in comparison with monetary targeting, increases the impact on aggregate demand of investment, net exports, fiscal deficits and other disturbances in the commodity markets while eliminating the impact of shocks emanating from the financial sectors.

Interest-rate targeting essentially produces a horizontal LM curve – shifts in the money demand or supply (arising from either the public or banking system) curves are offset by monetary policy actions to keep the interest rate at the desired target level.  Thus, those changes in financial markets are isolated and do not get transmitted to the commodity markets (through changes in interest rates) and aggregate demand.  On the other hand, changes in the commodity (goods) market will result in shifts of the IS curve which have larger effects on aggregate demand because of the horizontal LM curve – monetary policy in such situations is “pro-cyclical”.
· Monetary targeting eliminates the impact of fluctuations in the money supply induced by the private sector and moderates the impact of fluctuations emanating from the commodity market.

Targeting a monetary aggregate (the money stock), in effect steepens the LM curve so that changes in the commodity (goods) market – shifts of the IS curve – cause only small changes in aggregate demand, output, and employment.  Monetary policy in such situations is “counter- or anti-cyclical”.  A disadvantage of this targeting strategy is that it can produce volatile interest rate levels.
· The public and the banks affect the money supply by changes in the currency ratio and free reserves, so that the central bank must be able to predict these ratios if it is to offset them and control the money supply in the economy.

Free reserves are excess reserves minus borrowed reserves.  Basically, though, this conclusion is a simpler re-statement of the money supply process captured in the relationship of the money multiplier and monetary base.
· Empirical studies support a behavioral approach to the money supply and indicate that the money supply depends on the interest rates in the economy.  The estimated money supply functions are sensitive to monetary policy and target regimes.

In addition to decisions about the appropriate choice of goals and targeting strategies for monetary policy, there are some practical concerns regarding lags – recognition, decision, implementation, and impact – in conducting policy actions.

