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Abstract

What is the impact of interest rate and monetary policy on the stock market? Some studies find a positive impact of
expansive monetary policy on stock prices others prove the opposite. This paper examines the effects of monetary
expansion and interest rate changes on investment behavior on the stock market by illustrating two behavioral
experiments with students. In our experiments the increase of money supply and the decrease of interest rates had a direct
positive impact on share prices. These findings support the hypothesis that extreme expansive monetary policy with low,
zero or negative interest rates encourage financial bubbles on the stock market. To avoid a crash the exit from such a
policy must be slow. As happened in 1929, crashes can damage the financial system and the real economy. Central
banks must take this into account in their monetary policy.
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1. Introduction

After the financial crisis and now in the Covid-19 crisis many central banks turned to quantitative easing (QE) to
support economic growth. In order to reduce long-term borrowing costs they purchased massive and unprecedented
amounts of long-term bonds, which created liquidity and decreased the long term borrowing costs. Some central banks
even pushed short-term interest rates slightly below zero to stimulate the economy. But the slow recovery, especially in
Europe, has raised questions about the benefits of QE bond purchases versus their detriments and whether their
effectiveness has reached a limit. What is the impact of such an expansive monetary policy on the stock market?
Empirical studies contradict each other. Some find a positive impact of expansive monetary policy on stock prices
others prove the opposite. Against such a background this paper examines the effects of monetary expansion and
interest rate changes on investment behavior on the stock market by illustrating two behavioral experiments with
students. In section 2 the existing literature and studies are presented and compared to the experiment presented here.
Section 3 explains the experimental design of the study. Finally, the results are presented (section 4) and the conclusions
drawn (section 5).

2. Related Literature
2.1 Theoretical Background

A positive correlation between the two variables money supply and stock prices can be interpreted in three different ways.
Firstly, there is an ex post correlation when the stock prices increased due to higher productivity in real economy and the
central bank provided the money needed to prevent deflation. Secondly, an increase in money supply, e.g. liquidity, leads
to portfolio adoptions on the part of the stockholder, to realize the desired proportion of liquidity and assets. The
stockholders have more money to buy assets, which leads to an increase in stock prices providing a constant amount of
stocks. Thirdly, increased money supply leads to lower interest rates and thereby lowers the discount rate on future cash
flows from an enterprise’s expected profits. Interest is a main part of production and investing costs of the enterprises,
therefore lower interest rates means higher profits (International Monetary Fund 2000; Baks & Kramer 1999). In
addition, others argue that low interest rate policy could lead to a buildup of leverage, or asset bubbles by encouraging

33



Applied Economics and Finance \Vol. 8, No. 2; 2021

excessive risk taking by financial market participants (Conrad & Stahl, 2002; Caruana 2013; Feldstein 2013; Stiglitz
2016). Confronted with low interest rates bank and non-bank investors may switch to excessive risk in order to
compensate the smaller interest income (Hannoun, 2015). The mechanism is called “search for yield”. If financial
institutions have long-term commitments (such as pension funds and insurance companies) they come under pressure to
earn the yield they promised on their liabilities. If they obtain only a low interest return on their assets they might be
forced to go in risk (Rajan, 2005; De Nicolo, Dell’Ariccia, Laeven, & Valencia, 2010) and purchase stocks instead of
bonds. Unilaterally constructed bonus-based compensation schemes encourage excessive risk-taking and were one
reason for the financial crisis (Conrad, 2015). However, only one paper examined the effects of interest rate cuts on
investment behavior. This behavioral experiment with students showed that decreasing interest rates encourage
risk-taking (Conrad, 2019).

The roots of the boom and bust cycle theory go back to Hayek and Wicksell. Friedrich August von Hayek holds the
tremendous elasticity of the banking system and the unregulated money supply development responsible for the economy
overheating (Hayek, 1976; Hayek, 1935). Knut Wicksell on the other hand, lays the blame at the doorstep of the
monetary policy decision-makers and their poor decisions regarding interest controls (Wicksell, 1922; Wicksell, 1968;
Grosskettler, 1989). A set interest level on the capital market below that for the supply and demand balance causes an
expansion of the money supply. In specific, the exchange relation of goods to money tips in favor of money. The demand
for credit increases because of the low interest level. New current account deposits come into existence through the
increased credit. The speed of money circulation increases, and with it the money supply. There is a shift in portfolios,
since the value of the investor’s liquidity increases relative to the stocks owned. The new money flows into the stock
markets and pushes the stock prices ever upwards. Because the interest functions as both an asset yield and a discount
factor it brings about an artificial interest reduction in an upswing of the stock price as well as an excessive resource
allocation in stock value. This effect can cause the system to overheat. The higher stock prices signify profit potential and
represent security to the banks that allows them to grant credit and thus indirectly create money. A self-propagating
upward movement is created on the stock market, which supports a boom through excessive liquidity supply from the
central banks. Should the interest rate decreases be reversed by the central bank this can of course lead to the same effect
in the other direction (Conrad, 2000).

2.2 Empirical Studies

There are empirical studies about the impact of interest rates on stock market prices. According to Thorbecke (1997),
stock prices decline by 0.8 % if federal funds rate increases unexpectedly by 1%. Rigobon and Sack (2004) estimated
that stock index S&P 500 loses 1.7% because of 3-month rate increases of 0.25 % and found a higher effect for Nasdaq
index (2.4 % decrease).

Trust Kganyago and Victor Gumbo tested the long-term relationship between money market interest rates and stock
market returns in Zimbabwe from April 2009 to December 2013. The estimation model controls for money supply
growth rate, inflation, volume of manufacturing index, crude oil price and political stability. They found evidence of a
strong and statistically significant inverse causal relationship between money market interest and stock market returns
(Kganyago & Gumbo, 2015).

The relationship between money supply development and asset prices has been examined in several empirical studies.
Using the increase in Japanese stock, art and real estate prices in the second half of the 1980s as an example, empirical
studies have shown that the catalyst for the bubble was an expansive monetary policy in conjunction with a productivity
increase in the Japanese economy and an higher demand for real estate in Tokyo; all of which expressed itself in more
credit given by the banks (Ito & Iwaisako, 1995). In the first half of the 1990s the prices mostly fell back to their original
level. 1to und Iwaisako (1995) establish further, that the increase in prices can be explained with fundamental changes in
data only until 1987, at which point the bubble took on a life of its own. By Homa and Jaffee (1971) had already found a
significant and systematic relationship between stock prices and money supply as represented by deposits and currency.
Rozeff (1974) showed that both money supply and M1 aggregate can impact stock prices. A finding which was later
supported by Flannery and Protopapadakis (2002). Lastrapes (1998) estimates that stock prices fall off by 2.4% if M1 is
reduced by 1%. Safar and Sini¢akova (2017) prove statistically significant influence of money supply on stock market
indices in the US and EU. P £ha (2017) found an influence of money supply on valuation of S&P 500 indices with a 6
month lag. According to the International Monetary Fund further analyses show a positive correlation between the
variables money supply and stock prices (International Monetary Fund, 2000; Baks & Kramer, 1999). However, other
studies have come to contradictory conclusions. Black (1987) found that changes in money supply do not influence
stock prices. Campbell and Ammer (1993) came to the conclusion that money supply has only minimal effect on stocks
prices.

How can these controversial findings be explained? We have fundamental method problems here. The scientific content
of the predominantly Granger-based econometric studies has to be questioned. Because of the risk of false results, the
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Granger test is discouraged if the variables under study are extremely volatile (Irwin & Sanders, 2012). For highly volatile
variables such as stock prices, a lack of covariance stationarity was found, which does not provide a condition for the
regression of time series (Pagan & Schwert, 1990; Phillips & Loretan, 1990; Frenk, 2011; Schlecker 2014; Conrad,
2020). Due to innumerable influencing factors on supply and demand, we have a strong multi-causality here in which the
individual influencing factors cannot be filtered out precisely. If causal variables are not extracted, Granger tests can show
correlations that are not present (spurious regression). The same applies to purely random correlations, which may arise in
particular in the case of short observation periods or incorrect time intervals (Frenk, 2011).

Against this background, we decided to analyze the relationship between money, interest rate and stock markets with a
behavioral experiment as an alternative scientific method. This should give additional evidence.

3. Experimental Design
We want to answer two guestions:

A. How does the investor react on the stock market if the money supply is changed? Some studies find a positive impact
of expansive monetary policy on stock prices while others prove the opposite. However, as most studies show a positive
impact we use this as hypothesis.

B. How do the investors react on the stock market if the save interest rate of bonds as an alternative investment is
changed and how is the profit of the stock market companies, and therefore also the dividends influenced by the interest
rate as cost of borrowed capital? We test the assumption of the portfolio-theory that not only risk but also yield is
decisive for the allocation of invested capital.

The purpose of this paper is to test the hypothesis that:

A. an increase of money supply leads to higher share prices and encourages bubbles with a subsequent crash when
money supply is reduced (boom and bust cycle).

B. interest rates influence capital allocation as per the portfolio-theory that capital follows the yield. Thus, bonds are the
alternative of shares and vice versa. A decrease in the interest rate should therefore lead to higher share prices and vice
versa. Interest rates also influence the cost of capital borrowed from the enterprises. Therefore, lower interest rates lead
to higher profits and dividends.

How do the money supply and interest rates affect investment behavior? The methodology was to simulate investment
decision making on the stock market under different money supply and interest rates. We conducted two experiments, A
and B:

Two experiments, A and B, were conducted in the winter semester of 2019/20 with different groups but were terminated
due to the Covid 19 pandemic. There were 56 participants in game A and 43 students in game B, who came from
different Business Bachelor courses at the University of Applied Science HTW at Saarbritken, Germany. Most
investment capital is controlled and allocated by agents for third persons. There are family offices, investment firms,
fund managers and the managers of companies. The task was to invest capital like an investment agent or a manager of
a company. The participants were asked to maximize the profit as it is the obligation of a manager as agent for a
principal (company owner resp. shareholder). Maximal profit in the group resulted in 10€ real money as variable
compensation. The rules were explained to the students before starting the experiment. The students were asked to
check each other's calculations after each game.

Game A: Money supply and stocks

Game A aimed to examine how money supply affects the demand for stocks. Apart from stocks, there was only the
alternative of holding money as liquidity without interest. The shares did not distribute any dividends.

Students were to invest their money in stocks or hold cash. Ten shares in the fictional corporation Rancom LC with a
nominal value of €100 each were added per round. The shares were auctioned every round. The students were informed
of the additional amount of money that they had at their disposal each round as a result of the monetary policy of the
central bank. They could sell or buy the shares through the lecturer who would auction them off (stock exchange). The
highest bids were accepted. The respective maximum price was set as the share price. Sales were served first and settled
according to the available bids. Up to round 5 the money supply was doubled. The last two rounds it stayed the same.

Game B: Interest rate and stocks

Game B aimed to examine how interest rates affect the stock’s attractiveness as an alternative investment. Two factors
affect the investor here. On the one hand, the interest rate is the return on bonds as safe investment, and on the other, it
determines the cost of debt and thus also the profit and dividend of the stock corporation. Students were to invest their
money in stocks or fixed deposits. There was an initial stock of 0 shares in Rancom LC with a nominal value of €300
(€300 equity and €600 debt). Each round, €1,000 were added per player and 10 shares were auctioned off so that stocks
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and money increased roughly proportionally. The return on capital employed was a constant €60, or 6.67%. The interest
rates, which the central bank set as the base rate, were communicated to the students every round. Likewise, the price to
earnings ratio and the dividends changed every round in accordance with the change in the cost of debt of Rancom AG.
Representing the earnings situation, the students were informed of the dividend yield as a 50% distribution of the profit.
Students could invest an amount of money at the relevant interest rate, or sell or buy the shares through the lecturer who
would auction them off. The highest bids were accepted. The respective maximum price was set as the share price.
Sales were served first and settled according to the available bids. At the end of each round the interest and dividends
were added as yield to the invested capital.

These simple experiments show clear results.
4. Results
Game A: amount of money and stocks

Figure 1 shows the development of the money supply and the average bid as share prices and figure 2 the development
of the liquidity on hand (which is the average cash held by the students at the end of each round) and the average share
bids of the students. We can see a positive relation between money and share price. In addition, the mere stop of
monetary expansion in round 5 created a stock market crash if we look at the average bids which would be relevant for
the stock market development. Starting in round 5 we see a slow reaction of the bids. Even though the money supply
drops the bids first stay high.
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Figure 2. Liquidity on hand and average share bids
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Conclusion game A

In our experiment money supply had a direct positive impact on share prices. The hypothesis was not disproven and
seems to be true. Central banks have a strong responsibility for the stock market if they increase the money supply
disproportionately to the real production. If there has been an expansive monetary policy followed by increasing stock
prices, the exit of this policy must be done slowly, otherwise a crash might follow.

Game B: interest rate and stocks

The interest rates were first decreased and then increased (see figure 3). The dividends were adapted according to the
changed-borrowing cost of Rancom LC due to the changes in the interest rate (figure 4), also the price to earning ratios
were adapted (figure 5).
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Figure 3. Interest rates
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Figure 4. Dividends

Share prices were clearly driven by the interest rate reduction, which resulted in higher earnings and dividends (figure
4). The students adjusted their portfolio according to the changed yield relation between shares and fixed deposits even
though the shares were more risky. The sharp increase in interest rates in round 7 led to a stock market crash (see figure
5) due to quick portfolio adjustments (see figure 6). And the crash resulted in a strong decrease of the asset value of
shares (see figure 7).
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Figure 7. Share prices and the asset value of shares

The buying of the shares seemed to be consistent and rational as the dividends and earnings increased. The price to
earning ratio shows that the impact of the lower interest rates compensated the higher share prices (see figure 8) as
borrowing cost decreased and thus the earnings increased.
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Conclusion game B

Our hypothesis was not proven false, as the interest rates influenced the capital allocation according to the
portfolio-theory. The students invested in the stocks as assets with higher yields as the interest rate dropped and
dividends rose. The higher risk of the shares was not a hindrance. The yield from bonds are the alternative of shares and
vice versa. A decrease in interest rate led in the experiment to higher share prices and vice versa. In addition, the interest
rates influenced the cost of borrowed capital for the enterprises. Therefore, lower interest rates led to higher profits and
dividends.

Share prices were clearly driven by the interest rate reduction, which resulted in higher earnings and dividends. The
price to earning ratio is deceptive in that the impact of the lower interest rates compensated the higher share prices even
though the profit of the core business activities stayed the same. In our experiments we had an increase in profits of 100%
as a reaction to a 66% interest rate reduction, thus an elasticity of 1.5. Thus price to earning ratios are not an adequate
pricing tool and cannot help to detect a stock market bubble. The sharp increase in interest rates in round 7 led to a stock
market crash due to quick portfolio adjustments. And the crash resulted in a strong decrease of the share asset value.

5. Final Conclusion

In our experiments the increase of money supply and the decrease of interest rates had a direct positive impact on share
prices. All groups showed similar behavior and the games may be repeated and reviewed by other scientists in the future.
Moreover, the sharp increase in interest rates and the stoppage of money supply increase led to a stock market crash due
to quick portfolio adjustments. The crash resulted in a strong decrease of the asset value of shares. Therefore, the central
banks must keep in mind that the interest rates do not just influence the investments in the real economy. Boom and bust
cycles are a real danger of an expansive monetary policy with low interest rates. If there has been an expansive
monetary policy or strong interest rate cuts followed by increasing stock process, the exit from this policy has to be
slow to prevent a subsequent crash (boom and bust cycle). Central banks have a responsibility for the stock market if
they increase the money supply disproportionately to the real production and intervene in the money market or even in
the capital market by a QE-policy. The question if it is wise to do so at all has to be discussed separately.

In addition, the measurement of inflation has to be discussed. The inflation measures used by central banks mainly include
consumer goods prices and producer prices. Price developments in the financial sector and asset prices are thus
systematically hidden by the measurement method. So it is possible that excessive money production is reflected not in
rising prices for consumer goods, but in price increases on the stock market or real estate market. If only consumer goods
prices are considered, this can lead to unpredictable inflation (Mezger & Stahl, 2001, Conrad, C. A. & Stahl, M., 2002).

Experiment B showed that decreasing interest rates encourage risk taking. The portfolio theory was true in our
experiments. Interest rate cuts led to a shift towards shares as an alternative asset with higher yield. The higher risk of
the shares was not a hindrance. The mechanism “search for yield” took place. The students reacted to the lower interest
rates by taking on risk.

Share prices were clearly driven by the interest rate reduction, which resulted in higher earnings and dividends. The
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price to earning ratio is deceptive in that the impact of the lower interest rates compensated the higher share prices even

though the profit of the core business activities stayed the same. Thus price to earning ratios are not an adequate pricing

tool and cannot help to detect a stock market bubble. The valuation indicators for equities would have to be adjusted for

the refinancing costs. Even a smooth price-earnings ratio like that of Shiller (CAPE, Cycle-Adjusted Price Earnings Ratio)
could be distorted by a prolonged period of low interest rates.

The results of our experiments show that money supply and interest rates not only influence investments in the real
economy, they also have a direct impact on the stock markets and tend to favor speculative bubbles. To avoid a crash the
exit from such a policy must be slow. As happened in 1929, crashes can damage the financial system and the real
economy. Central banks must take this into account in their monetary policy.
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