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ABSTRACT

The concept of consumer confidence and its effects on macroeconomic variables have been
subject to extensive research since it was devised in the 1940s. Empirical studies suggest that it is one
of the leading causes of macroeconomic fluctuations through its effects on household consumption.
Consumer durables spending and household borrowing in particular are found to be sensitive to
consumer confidence. In this study, a stock-flow-consistent system dynamics model is developed to
explain how consumer confidence affects aggregate household behavior and the macroeconomic
dynamics of the economy. The simulation results confirm that consumer confidence strongly affects the
economy's dynamic behavior and households' psychological parameters determine the stability

properties of the economy.
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TUKETIiCi GUVENININ TOPLAM HANEHALKI TUKETiMi VE KALDIRACI UZERINE
ETKIiSi

OZET

1940'larda kavramsal olarak ortaya ¢ikisindan bu yana, tiiketici giiveni élgiitleri ve bunlarin
makroekonomik degiskenler iizerindeki etkilerine iliskin bir¢cok aragtirma yapilmigtir. Bazi ampirik
calismalar, tiiketici giiveninin hanehalki tiiketimi iizerindeki etkileri araciligiyla makroekonomik
dalgalanmalarin en onemli nedenlerinden biri oldugunu ortaya koymustur. Ozellikle, dayanikli tiiketim
malr harcamalart ve hanehalki borglanmast tiiketici giivenine olduk¢a duyarlidir. Bu ¢calismada, tiiketici
giiveninin toplam hanehalki davranisini ve tiim ekonomiyi nasil etkiledigini agiklamak tizere stok-akim-
tutarl bir sistem dinamigi modeli gelistivilmigtir. Simiilasyon sonuglar tiiketici giiveninin ekonominin
dinamik davranisini giiclii bir bicimde etkiledigini teyit etmistir. Bunun yaminda, ekonomideki psikolojik

parametrelerin ekonominin istikrariiligin belirledigi ortaya konulmugtur.
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1. INTRODUCTION

Indices measuring consumer confidence constitute one of the most important sets of data carefully
followed by the public and policy-makers all around the world. George Katona created this concept in
the 1940s. Based on his concept, the University of Michigan's Institute for Social Research started to
conduct surveys to measure attitudes and expectations of US households, and as a result, constituted the
Index of Consumer Sentiments (ICS), which has been published since 1952 (Katona, 1968). It has
proved to be an important leading indicator providing information about the situation of the economy,
and similar indices, intended to measure consumer sentiments of households, have been created and

regularly published in numerous countries.

Katona (1951, 1975) defines consumer sentiment as the subjective psychological state of
consumers which is formed by the digestion of various economic and non-economic stimuli and has
profound effects on their economic decisions and actions (Vuchelen, 2004). Research on the
neurophysiological structures working in the human decision-making process has revealed supportive
evidence for the effects of psychological factors on economic decisions. While the prefrontal cortex is
the center for deliberate reasoning regarding our actions and their consequences, more primitive parts
of our brains are also involved in our decisions through subconscious motivational mechanisms
(Loewenstein and O'donoghe, 2004). Adam Smith pointed out this distinction in his work The Theory
of Moral Sentiments (2002) by arguing that human behavior is shaped by both an 'impartial spectator'
that makes rational decisions and 'passions' comprising emotional states and instincts (Loewenstein and
O'donoghe, 2004).

When the rational expectations assumption was widely adopted in the 1970s, the psychological
effects became excluded from economics (Geiger, 2016). Mainstream economic theories tend to take
consumer confidence as a superficial variable that solely reflects the fully rational expectations about
the future of the economy and income (Geiger, 2016). For example, the proponents of the life-cycle and
permanent income theories of consumption assert that consumer sentiment is nothing more than a better
indicator of expected future income than the extrapolation of past observation of income (Throop, 1992).
Even if consumer sentiment was accepted as a separate variable and each consumer were to react to
stimuli differently with the effect of these sentiments, the aggregate behavior would not be affected by
these differences because they would be canceled out due to the law of large numbers (Katona, 1947).
In brief, mainstream economic theories solely elaborate on conscious mechanisms governed by the
prefrontal cortex (Loewenstein and O'donoghe, 2004) and leave psychological factors outside the realm
of 'rationality' (Dow and Dow, 2011).
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In contrast, Keynesian tradition -particularly, the post-Keynesian tradition- regards consumer
confidence (or 'animal spirits’) as a part of the rationality developed to deal with the problem of
uncertainty (Dow and Dow, 2011). Keynes argues that human decisions and actions cannot be based
solely on rational reasoning and must be supported by animal spirits because of fundamental uncertainty
(Dow and Dow, 2011). In his work A Treatise on Probability (1921), Keynes distinguishes probability
and the weight of expectations. Probability is a function of the difference between favorable and
unfavorable evidence. On the other hand, weight is a function of the completeness of the evidence.
Subsequently, in his General Theory (1936), he uses the term confidence instead of weight and argues
that long-term expectations are a function of the forecast and the degree of confidence in them. Low
confidence indicates a lack of enough evidence for justifying the action (Marchionatti, 1999). Therefore,
due to the uncertainty about the future of the economy, decisions, especially long-term, are based on
sentiment (Franke, 2012). Moreover, we cannot simply assume that the effects of these sentiments will
cancel out in the aggregate behavior. If the sentiments of economic agents are correlated due to factors
such as the influence of mass media, these effects would add up and drive the aggregate behavior
(Katona, 1947).

Many studies found empirical evidence regarding the relation between consumer sentiments and
economic aggregates such as income, consumption, borrowing, and saving. For example, Blanchard
(1993) and Carroll, Fuhrer and Wilcox (1994) found that the main reason behind the 1990-91 recession
in the US was a consumption shock resulting from a drop in consumer confidence. Cote and Johnson
(1998) found that consumer confidence contains information beyond expectations of income and this
information improves the fit of the consumption equation. Katona (1957) and Bryant and Macri (2005)
showed that changes in consumer sentiment occur prior to changes in discretionary consumption
expenditures. Garner (1981), Hymans (1970), Juster and Wachtel (1972), Katona (1949, 1971),
Pickering (1993) and Throop (1992) found that consumer sentiment affects spending on consumer
durables significantly. Katona (1968) found that the index for consumer sentiment is significant for
predicting consumer installment debt even after controlling for income. Juster and Wachtel (1972) and
Mishkin (1976, 1978) showed that consumer confidence affects both consumption and saving and
explained their findings with precautionary saving behavior. According to this view, consumer
sentiment is a measure of uncertainty or the perceived probability of financial distress. When consumer
confidence decreases, the probability of financial distress increases, and consumers shy away from
illiquid assets; namely, they reduce consumer durables expenditures and increase savings to accumulate

liquid assets as a buffer against unfavorable future contingencies.

As the discussion above suggests, consumer confidence profoundly affects household
consumption, saving, borrowing behaviors, and, therefore, aggregate income. It would also be an
important determinant of household leverage, which can be defined as the ratio of total household debt

to household net worth. In this study, we develop and simulate a stock-flow-consistent system dynamics
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model to understand the structure of the economy and determine the effects of a change in consumer
confidence on aggregate household income, consumption, and leverage. The simulation results of our
model show that the equilibrium level of household income, consumption, and leverage is determined
by consumer confidence, and the psychological characteristics of households determine the dynamics

and stability properties of the economy.

This study is organized as follows: After this introduction, in Section 2, we give some brief
information on the stock-flow-consistent framework and system dynamic methodologies. In Section 3,
we explain the dynamic hypothesis and our model. Section 4 presents the result of this model. Section

5 summarizes the conclusions.

2. METHODOLOGY

In this paper, we built a System Dynamics (SD) model based on the Stock-Flow Consistent (SFC)
Framework. The SFC framework relies on a careful distinction between stock and flow variables. Each
agent in the economy is represented with a balance sheet, and the flows of goods and funds between the
agents are carefully recorded to understand the dynamics of the economy. The SFC framework is
particularly useful for modeling the financial relations between economic agents and their effects on the
economy.! Furthermore, SD is a methodology used to understand the dynamic behavior of complex
adaptive systems. As SD relies on the assumption that the systems' dynamic behaviors emerge from
their internal structures, these structures are modeled using tools such as stock and flow variables, causal
relationships, delays, and feedback loops. Then, these SD models are simulated to analyze the dynamic
behavioral patterns of systems and carry out policy experiments to improve the performance of the

systems.?

The SFC framework provides the rules to track the goods and fund flows between economic
agents in the economy. SD methodology provides the tools to model and simulate the possibly nonlinear
structure of the economy. Therefore, SD can fruitfully be used together with the SFC framework to

understand the structure and behavior of the economy.

3. MODEL

The dynamic hypothesis representing the causal relationships between variables is given in Figure
1. There are three sectors in the model: Households (h), firms (f), and banks (b). To focus on the
dynamics of consumer behavior, we simplified the behavior of firms and banks. Their equities are

normalized to zero. Furthermore, to focus on just the dynamics arising from real variables, we excluded

1 To get comprehensive information on the Stock-Flow-Consistent framework, please see Godley and Lavoie (2006).

2 To get comprehensive information on the System Dynamic methodology please see Sterman (2000).
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the price, wage, and interest rate adjustment mechanisms. Notably, the price level is normalized to 1,

hence, nominal quantities also correspond to real quantities.

Figure 1. Dynamic Hypothesis
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Variables in the model can be either stock or flow, which are denoted with a boldface font (X)
and a regular font (X), respectively. Regarding stocks, we denote sectors that hold it as an asset on its
balance sheet with a subscript and sectors that hold it as a liability with a superscript. As for flows, we
denote sectors for which the flow causes an increase in assets or a decrease in liabilities (use of funds)
with a subscript; and sectors for which the flow causes an increase in liabilities or a decrease in assets
(source of funds) with a superscript. Variables and parameters with a "tilde" (X) indicate their "desired"
or "planned" levels, those with a "hat" (X) indicate their target levels, and, those with a "bar" (X) indicate
the normal or average levels. Finally, the estimated or expected value of a variable is denoted with an
expectation function, E[X].
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The balance sheet and transaction matrices of the economy are given in Tables 1 and 2,

respectively.

Table 1. The Balance Sheet of the Economy

Households Firms Banks ¥
Consumer Durables +DR, +DR,
Deposits +DP}, +DP?} —-DPb 0
Loans —Lh +Ly, 0
Net Worth —NW" —-NW/f —NW? —DR,,
5 0 0 0 0

Table 2. The Transaction Matrix of the Economy

Households .
Current Capital Firms Banks Z

Current Consumption —C, — CC" +Co + CC; 0
Cons. Durable Purchases —CD" +CDy 0
Amortization —36DRy, +3DRy, 0
Wages and Profits +WP, —-wp/ —WPpP 0
INTEREST ON:
Bank Deposits +r®pph +r°DP} —reppb | 0
Loans —Ip" +1P, 0
CHANGE IN STOCKS OF:
Bank Deposi —4ppb —4pph 4 ppb

ank Deposits dthP,, ~DP} +E;)P 0
Loans h _%h 0

+oL “Ly

h> 0 0 0 0 0

3.1. Households

Households hold consumer durables (DR},) and bank deposits (DPZ) as assets and loans (Lf,’) and

net worth (NW™") as liabilities (Eq.1).

3.1.1. Household Income

DR, + DP. = L} + NW"

Households own firms and banks; therefore, firms’ and banks’ revenues accrue to households in
the form of wages and profits. Since this is an aggregate model, we do not distinguish between the two.
Household income (Y,) is equal to the sum of wages and profits from firms and banks (WP/, WPP),
and deposit (DP2) interest income (Eq.2).

Y, = WP + wpP? + riPppb (2)

Since there is no government in the model, we assume that household disposable income is equal

to their income (Eq.3)
YD, =Y, (3)
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Households' behavioral patterns rely on habits, which gradually change (Katona, 1949, 1968,
1980). We call the whole of these habits 'standard of living' and assume that it is determined by
households' perceived average disposable income (YD;,), which adjusts to the actual disposable income
with a partial adjustment process (Eqg.4). We use standard of living and perceived average disposable

income terms interchangeably.

d __ 1 —
—YDp == D, —-YD 4
42 7Pn =7 (YD = VD) @

Here, T; is the time horizon of households, in which perceived disposable income is adjusted.

Households observe the growth rate of the perceived average disposable income (Eq.5). The
average growth rate of perceived average disposable income (g,) is also updated with a partial
adjustment process (Eq.6). The expected disposable income is the extrapolation of current perceived

average disposable income with this rate (Eq.7).

1 YD,
o =7 (75~ 1) ®
d 1 )

I =T (gn — gn) (6)

E[YDy] = (1 + gp)YDy, (7)

3.1.2. Portfolio Choice, Desired Saving and Desired Discretionary Consumption

We assume that household wealth consists of consumer durables and bank deposits. Consumer
durables are illiquid assets that are held primarily for the consumption services they provide (Mishkin,
1976). In contrast, bank deposits are liquid assets, the primary function of which is to act as a buffer
stock against the risk of inability to service debt commitments and to maintain the current level of
standard of living (Carroll, 1992; Katona, 1974; Tobin, 1958).

Households have a target wealth level which is a positive function of their standard of living
(Katona, 1974; Pickering, 1993). Therefore, households' total wealth target is assumed to be a multiple

(=) of their perceived average disposable income (Eq.8).
W), = @YD, ®)

As consumer durables are financed with consumer loans, households would be willing to acquire
more consumer durables when they are more confident about their ability to repay these loans. However,
when consumers are less confident about their future personal economic conditions, they will be willing
to accumulate more liquid assets with precautionary motives (Bertola, Guiso and Pistaferri, 2005;
Carroll, 1992, 2004; Carroll and Samwick, 1995), and reduce the share of illiquid assets in their portfolio
(Kindleberger and Aliber, 2005; Mishkin, 1978; Throop, 1992). Therefore, in our model, the desired
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share of consumer durables in target wealth increases, and the desired share of bank deposits decreases

with consumer confidence.

As these assets are imperfect substitutes, the desired share of consumer durables in household
target wealth (p) is assumed to be determined with a logistic function (Egs.9 and 10). There is a desire
for the rest of the target wealth to be held in bank deposits (Eq.11).

1
P =11 enlcci—n ©)
DRy, = pW), (10)
DP}, = (1 - p)W, (11)

Here y; > 0 is the sensitivity parameter.

Consumer confidence is measured with the Consumer Confidence Index (CCI), which takes
values between zero and two (0 < CCI < 2), with a normal value of 1. In this model, we assume that

CCl is an exogenous variable.

The desired saving is determined with a stock-adjustment process (Eqg.12). Households have a
desire to save (S;,) out of their disposable income to close the gap between their target and actual levels
of bank deposits in deposit adjustment time (T5).

s _ DP2 —DP?

(12)
The deposit adjustment time is also a function of CCI (Carroll, 1992; Deaton, 1991; Dees and
Brinca, 2013; Sandmo, 1970). Namely, when CCI is high, consumers would be less eager to reach the

bank deposits target (Eq.13). In this equation, T, is the normal level of deposit adjustment time when

CClisequal to 1. y, > 0 is the sensitivity parameter.
T, = T, (CCI)"? (13)
The remaining part of average discretionary income after desired saving, if any, is equal to the
amount that households are willing to spare for discretionary consumption. However, the level of desired
discretionary consumption (CCy,) relies on habits; therefore, it slowly adjusts to the new levels (Eq.14).

d —_ maJC[(ﬁh—Co—lTph—S"h),O]—CZ‘h
_CCh =
dt T,

(14)

T5 is the desired discretionary consumption adjustment time, which is a function of CCI (Eq.15).
Notably, as CCI increases, households would adjust faster to new levels of desired discretionary
consumption. In this equation, T; is the normal level of desired discretionary consumption adjustment

time when CCl is equal to 1. y5 > 0 is the sensitivity parameter.
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Ty = Tz(CCDH)™7s (15)

3.1.3. Desired Consumer Durables Demand and Loan Demand

Consumer durables demand is commonly modeled in the literature with a stock-adjustment
process (Grieves, 1983; Hymans, 1970; Juster and Wachtel, 1972; Mishkin, 1976). In order to reach the
consumer durables target in consumer durables adjustment time (7,), households have a desire to
purchase some part of the difference between the actual and target levels, in addition to the depreciated
stock (Eq.16).

CDy, = DRw — DRw + 5DRy, (16)
Ty

The consumer durables adjustment time (T) is also affected by CCI. Specifically, when CCl is

high, consumers would be hasty to reach the consumer durables target (Eq.17). T, is the normal

consumer durables adjustment time when CClI is equal to 1. y, > 0 is the sensitivity parameter.
T, = T,(CCNH™4 (17)

For the sake of simplicity, we assume that consumers finance all of their consumer durables
purchases with loans. Therefore, the primary determinant of loan demand is the desired consumer
durables purchases. Another factor effective on loan demand is the share of loan payments due (8) in
expected income left after desired saving and necessities (Eq.18).

LP,

O = Evpi-c, =3, (18)

Keynes argues that the economic system runs on borrowing and lending relations based on
margins of safety, which are required by economic agents to provide safety against the possibility of
unfavorable economic contingencies (Minsky, 1977). We assume that households would like to keep
their loan payments at a certain share () of their expected average disposable income left after desired
savings and necessities, in order to leave a margin of safety. This desired share is a function of CClI;
namely, the more confident households are about the future, the lower the margin of safety and vice
versa (Eq.19).

0 =0(ccnrs (19)

Here © is the normal share of loan payments when CCl is equal to 1, and y5 > 0 is the sensitivity
parameter. The actual share of loan payments relative to its desired level affects the new loan demand
via an inverse-S-shaped function (Eq.20). As the actual share of loan payments increases relative to its

desired level, the loan demand decreases (Eqg.21).
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o=r(3) (20)
7 \e
LD, = ®CD" (21)
The realized consumer durables purchases are determined by the realized amount of loans
(Eq.22).
CD" = LR, (22)
As consumer durables depreciate at a constant rate (&), the change in consumer durables stock is
equal to the difference between consumer durables purchases and depreciation (Eq.23).

d
EDRh = CD" — 6DR,, (23)

3.1.4. Realized Consumption and Realized Loan Payments

The sum of necessities (C,), desired discretionary consumption (CC"), and loan payments due

(LP") constitute the desired total spending (T'S™) of households (Eq.24).
TSh = Cy + CC" + LP" (24)

As the primary purpose of bank deposits is to act as a buffer stock against the risk of financial
distress, households are willing to hold a multiple of their desired total spending as a buffer (Y) to be
able to maintain the current level of spending for some time in case of an income loss. The desired level
of the buffer-stock ratio is also a function of CClI; specifically, it decreases when households are more
confident and vice versa (Eq.25).

Y =Y(CCI) e (25)

Here Y is the normal level of the desired buffer-stock ratio when CCl is equal to 1, and y¢ > 0 is
the sensitivity parameter. The actual level of buffer-stock ratio (Y) is found as the ratio of the current
level of bank deposits to desired total spending (Eq.26).

_DP} 26)
==

The realized total spending of households is determined with an S-shaped function, the argument
of which is the ratio of the actual level of buffer-stock ratio relative to its desired level (Eq.27). The
more the actual buffer-stock ratio decreases below its desired level, the more households cut their
spending. However, since they have to pay for necessities under all circumstances, the spending cut

applies to just the discretionary consumption and loan payments part of total spending (Eq.28).

i)
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TS" = A(CC" + LP") + C, (28)

Wadud et al.(2020) argues that a loan delinquency is a strategic choice between not being
excluded from credit markets and keeping the readily available resources for future spending. Therefore,
in our model, households do not necessarily pay the whole amount of loan payments due; they use the
realization ratio of total desired spending after necessities (A) to allocate the amount to be spent between
loan payments and discretionary consumption with an S-shaped function (Eqgs.29 and 30). The share of
loan payments decreases as the realization ratio decreases.

I'=f®) (29)

LP" = TALP" (30)

The amount of realized total spending left after realized loan payments and necessities is spent on
discretionary consumption (Eq.31).

cch =T1Ss" — LP" — ¢, (31)

Households' total consumption is equal to the sum of necessities, discretionary consumption, and

consumer durables purchases (Eq.32).
Ch = ¢, +CCh+ cDM (32)
3.1.5. Realized Savings
Realized savings (Sy,) are equal to the change in the level of bank deposits, hence, the difference
between cash inflows and cash outflows (Eq.33).

d b h
—DP} =S, =YD, =TS (33)

3.1.6. Household Leverage

Household leverage is defined as the ratio of debt to net worth (Eq.34).

Ly

LV, = —2_
= Nwh

(34)

3.2. Firms

In order to focus on the dynamics of consumption, we simplified the behavior of the firms. All
firms in the economy are private companies owned by households. Their equities are normalized to zero,
and they do not retain any part of their profits. Firms do not have any physical capital and use labor as
the only factor in production. Hence, all of their earnings are distributed to households in the form of
either wages or profits. We assume that firms always have enough capacity to meet consumer demand
and do not hold inventory. They hold bank deposits as assets for receiving and making payments and

net worth is their only liability (Eq.35).
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DP} = NWf (35)

The total demand for the goods firms produce is equal to total household consumption. Since
firms meet all the demand for their goods by assumption, their sales are equal to total demand. Firms

also receive interest income for their deposits in the bank; therefore, their total revenues (Ry) is equal to

the sum of their sales and interest income (Eq.36).
Ry = C" +r%DP} (36)
Out of total revenues, firms pay households for their labor services to produce goods and

distribute the remaining part as profits. Therefore, all of firms' revenues are transferred in the form of

either wages or profits (W P/) to households with a constant delay (Eq.37).
WPl =Ry, (37)
The net change in the firm's bank deposits is equal to the difference between total revenues and

wage and profit payments in the current period (Eq.38).

d
aDP? =R —Wp/ (38)

3.3. The Banking Sector

Banks hold loans (L;) on the asset side, deposits (DP?) and net worth (NW?) on the liability side

of their balance sheets. Their equities are normalized to zero (Eq.39).
L, = DP? + Nw? (39)
3.3.1. Deposits
Total bank deposits are equal to the sum of the household and firm deposits (Eq.40).
DP’ = DP} + DP} (40)
The interest rate applied to deposits (r%P) is an exogenous parameter.
3.3.2. Consumer Loans

As is the case for firms, we simplify bank behavior to focus on the dynamics of household

behavior. Particularly, we assume that banks provide all the loans demanded by households (Eq.41).
LR, = LD, (41)
Principal payments due (PP™) and interest payments due (TP") are calculated based on the

outstanding loan stock (Lf,‘) as in Eqs.42 and 43, respectively. The total loan payments due (LP") is

equal to the sum of these two amounts (Eq.44).

PP" = oL, (42)
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IPh = rinph (43)

[Ph = pPh + Tp" (44)

Here ¢ is the loan principal payment rate, and r'" is the loan interest rate. The loan interest rate
is assumed to be determined by banks with a markup rate (1) over the deposit interest rate (Eq.45).

rit =1+ proe (45)
where y > 0.

Banks collect loan payments (LP™) from households; however, the realized payments might be
different from the payments due. In that case, we assume that the realized payments are first counted
towards the interest part; then, the remaining part, if any, is counted towards principal payments (Eqs.46
and 47).

IP" = min[LP",IP"] (46)
pph = Lph —ph 47)

The change in the outstanding loan stock is equal to the difference between total realized loans

and realized loan principal payments (Eq.48).

d
ELﬁ; = LR, — PP" (48)

3.3.3. Profits

Banks pay interest on household and firm deposits (DP2, DP}’) and receive interest payments

from households for outstanding loans (IP"). Therefore, banks' profits are equal to the difference
between their interest income and interest payments. As is the case for firms, banks are private
companies owned by households and do not retain any part of their profits. Therefore, they distribute
their profits to households with a constant delay (Eq.49).

WPP = IP" —riDpPP, (49)
4. RESULTS

The model is solved for the dynamic equilibrium conditions where all stocks are stable. The
equilibrium values of household leverage (LV;) and consumption (C**) are found as functions of
exogenous parameters (Egs. 50 and 51).

¢
@ —pd

A ~1 (50)

r'"péw| __
YD (51)

Ch*=[1—
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Notably, as the share of consumer durables in the portfolio (p) is an increasing function of CClI,
the equilibrium level of household leverage increases with CCI. As for household consumption, the
second term in the parentheses indicates the share of disposable income devoted to loan interest
payments. Household consumption is equal to the household income left after interest payments. As the
share of interest payments increases with the share of consumer durables in the portfolio, the share of
household income devoted to consumption decreases with CCI.

We simulated the model for the baseline, the increase in consumer confidence, and the decrease
in consumer confidence scenarios. The time unit of the simulations is chosen as months. Simulations
are run for 1000 periods in order to observe the long-run dynamics. The initial value of perceived

average disposable income is normalized to 1 in each scenario.
4.1. The Baseline Scenario

All the stocks are initiated at their equilibrium levels in the baseline scenario. CCl is equal to its
normal value of 1 over the entire simulation period. The simulation results showed that all the variables

stay at their equilibrium values over the simulation period (Figure 2).
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Figure 2. Dynamics of the Key Variables in the Economy in the Baseline Scenario
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4.2. The Increase in Consumer Confidence Scenario

In the increase in consumer confidence scenario, all the stocks are initiated at their equilibrium
values. Then at period 50, the CCI increases from 1 to 1.25 due to an exogenous shock. The dynamic

behavior of the key variables in the economy is presented in Figure 3.

The immediate effect of the increase in CCI changes the desired composition of the household
portfolio. Being more confident about the future, households want to increase the share of consumer
durables and decrease the share of bank deposits in their portfolio. As the target level of consumer
durables increases above the actual level, consumer durables purchases turn positive. On the other hand,
as the target level of bank deposits decreases below the actual level, desired savings turn negative, which
causes an increase in discretionary consumption. As a result of these two effects, household income

starts to increase.

Following the increase in household disposable income, the standard of living starts to increase,
which kicks off the positive feedback loops that sustain household income growth. Firstly, the increase

in the standard of living causes a further increase in the consumer durables goods target, increasing
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consumer durables purchases (R1).2 Secondly, the increase in the standard of living increases
discretionary household consumption (R4). Finally, as household disposable income increases faster
than household spending at the beginning, bank deposits start to increase, which supports the increase

in discretionary consumption through the wealth effect (R5).

Besides these reinforcing feedback loops, there are also balancing feedback loops working
towards stabilizing the economy. Notably, the deposit target increases with the standard of living, which
puts upward pressure on desired savings (B1). Moreover, consumer loans stock, and hence, loan
payments due, increases with consumer durables purchases (B7). Both of these effects slow down the
increase in discretionary household consumption. The increase in household disposable income and
consumer durables target slows down accordingly. Moreover, with the consumer durables purchases
being above depreciation, the actual level of consumer durables stock continues to increase. As a result
of the reduction in the gap between the target and actual levels, consumer durables purchases slow down
(B4).

These balancing loops gain strength with the increases in standard of living, consumer loan and
consumer durables stocks. However, they cannot stabilize the economy in a timely manner due to the
significant delays they involve. The increase in CCI exacerbates the problem by increasing the delays
in the negative feedback loops while reducing the delays in the positive loops. Specifically, a higher
CCI decreases both the consumer durables adjustment time and the desired discretionary consumption
adjustment time, and it also increases the bank deposit adjustment time. Therefore, the relative strength
of the reinforcing feedback loops that drive the income growth increases compared to that of the
balancing loops. Moreover, the increase in CCI inhibits the credit constraint loop by increasing the
desired share of loan payments in expected income. Thus, the consumer loan stock can reach higher
levels without hitting the credit constraint. As a result, household income, consumption, and leverage
overshoot and exhibit damping oscillations around their new equilibrium levels, which are higher than

in the baseline scenario.

As Eq.50 suggests, the equilibrium level of household leverage increases with CCI. This is
because the share of consumer durables in the portfolio increases, which means a corresponding increase
in the consumer loan stock. This means that the size of consumer loans relative to household wealth
increases, which then causes a decrease in the relative size of household net worth. Therefore, household
leverage increases both because of the increase of debt stock relative to the size of household net worth.

Additionally, household consumption increases with the increase in household disposable income.

% The feedback loops that play a role in the mentioned process are given in parentheses and are indicated in Figure 1, representing the dynamic

hypothesis.
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However, as Eq.51 suggests, the share of disposable income devoted to consumption decreases due to

the increased share of interest payments.

Figure 3. Dynamics of the Key Variables in the Economy in the Increase in CCI Scenario
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We also conducted a sensitivity analysis for the parameters that measure the sensitivity of
household behavior to CCI. The results are shown in Figure 4. Firstly, y, is the parameter that measures
the sensitivity of household portfolio choice to changes in CCI. Both the equilibrium level of household
income and the amplitude of oscillations in the transition process increase with an increase in this
parameter. y, and y5 are the parameters that govern the sensitivity of portfolio adjustment behavior to
changes in CCIl. As expected, the economy destabilizes as households become more responsive.
Specifically, while the equilibrium level of household income does not change, the amplitude of
fluctuations around this level increases with an increase in any of these parameters. y, measures the
sensitivity of desired discretionary consumption to changes in CCI. This parameter does not affect the
stability properties of the economy as much as the previous two. The initial overshooting slightly
increases with an increase in y,. Finally, a change in ys or y, does not affect the behavior of the

economy, as the credit constraint and the spending constraint are not binding in this scenario.

4.3. The Decrease in Consumer Confidence Scenario
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In the decrease in consumer confidence scenario, all the stocks are initiated at their equilibrium
values. Then at period 50, CCI decreases from 1 to 0.75 due to an exogenous shock. The dynamic

behavior of the key variables in the economy is presented in Figure 5.

When CCI falls, households' desired share of consumer durables in the portfolio decreases, and
desired share of bank deposits increases. With the target level of consumer durables being below the
actual level, households' consumer durables purchases decreases. On the other hand, as the target level
of bank deposits is above its actual level, desired savings turn positive, which causes a decrease in
discretionary consumption. As a result of these two effects, household income and the standard of living

start to decrease.

In this case, reinforcing feedback loops start working towards decreasing household income. The
consumer durables target decreases with the standard of living, which causes a decrease in consumer
durables purchases (R1). The decrease in the standard of living also decreases discretionary consumption
(R4). As household disposable income decreases faster than spending initially, bank deposits decrease,
which supports the decrease in discretionary consumption with the wealth effect (R5).

While they were not in action in the increase in consumer confidence scenario, credit and spending
constraints play important roles in the decrease in household income in this scenario. The first is credit
constraint. The decrease in CCI makes households willing to devote a lower share of their future income
to loan payments. When the desired share of loan payments decreases below the actual share, credit
constraint kicks in and lowers the loan demand further. However, as household disposable income
decreases (R3) and desired savings increases with the decrease in bank deposits (R2), the actual share
of loan payments in income increases, and the credit constraint decreases the consumer durables
purchases even further. The second is spending constraint. With the decrease in CCI, households want
to hold more deposits as a buffer against future contingencies. When the actual deposit buffer ratio falls
below the desired ratio, the spending constraint kicks in, and discretionary consumption falls further.
Moreover, the decrease in bank deposits resulting from the decrease in disposable income causes the
actual deposit buffer ratio to fall (R6), and the spending constraint decreases discretionary consumption

even further.
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Figure 4. Sensitivity Analysis for the Increase in CCI Scenario
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Besides these reinforcing feedback loops, the balancing feedback loops are working towards
preventing household income from decreasing further. Notably, the deposit target decreases with the
decrease in the standard of living, decreasing desired saving (B1). Additionally, consumer loans and
loan payments due decreases due to decreased loan demand (B5) and due to loan payments (B6). These
two effects slow down the decrease in discretionary consumption. With the decreases in discretionary
consumption and the loan payments due, desired total spending decreases, which works toward
increasing the actual deposit buffer ratio and relaxing the spending constraint (B8). The decreases in
loan payments due (B5) and desired saving (B2) also work towards decreasing the actual share of loan
payments in expected income left, hence, relaxing the credit constraint. Moreover, with the consumer
durables purchase being below depreciation, the actual level of consumer durables stock continues to
decrease. As a result of the increasing gap between the target and actual levels, the desired consumer
durables adjustment increases (B4), which constitutes the basis for an increased demand in consumer

durables when credit constraint loosens.

These balancing loops gain strength with the decreases in the standard of living, consumer loan
and consumer durables stocks. As was the case in the increasing consumer confidence scenario, they
fail to stabilize the economy in a timely manner due to significant delays they involve. The decrease in
the CClI exacerbates the problem by increasing the delays in the negative feedback loops while reducing
the delays in the positive feedback loops. Specifically, a lower CCl increases both the consumer durables
adjustment time and the desired discretionary consumption adjustment time and decreases the bank
deposit adjustment time. Moreover, the decrease in CCI increases the strengths of the loops involving
the credit constraint by decreasing the desired share of loan payments in expected income and the loops
involving the spending constraint by increasing the desired deposit buffer ratio. As a result, household
income, consumption, and leverage overshoot and exhibit damping oscillations around their new

equilibrium levels, which are lower than in the baseline scenario.

As suggested by Eq.50, the equilibrium level of household leverage decreases with the decrease
in CCI because of the lower relative size of debt stock that households are comfortable with holding at
dynamic equilibrium. Even though the level of household consumption decreases with the decrease in
household income, the share of disposable income devoted to consumption increases due to the

decreased share of interest payments (Eq.51).

We conducted a sensitivity analysis in this scenario as well. The results are shown in Figure 6.
The new equilibrium levels of household income and leverage decrease as y; increases. While the
equilibrium level of household income and leverage slightly decreases with y,, the amplitude of initial
overshooting does not change. On the other hand, a change in y5 or y, does not affect the equilibrium
level of household income and leverage. However, the amplitude of initial overshooting decreases with
an increase in these parameters. Finally, since the credit constraint and the spending constraint are the

main mechanisms that govern the decrease in income, a change in parameters governing the sensitivity
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of these behaviors to CCl affects the dynamics of the system. Specifically, an increase in ys or y¢ results
in a decrease in the equilibrium level of household income. On the other hand, while an increase in ye

decreases household leverage, the effect of an increase in y4 on leverage is ambiguous.

Figure 5. Dynamics of the Key Variables in the Economy in the Decrease in CCI Scenario
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Figure 6. Sensitivity Analysis for the Decrease in CCI Scenario
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Figure 6. Sensitivity Analysis for the Decrease in CCI Scenario (Continued)
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5. CONCLUSION

In this study, we developed a stock-flow-consistent system dynamics model to explain the effects
of consumer confidence on aggregate household income, consumption, and leverage. Specifically, we
allowed consumer confidence to affect household portfolio choice, consumption, and borrowing

behaviors.

The simulations of our model showed that consumer confidence has profound effects on the
macroeconomic dynamics of the economy. Specifically, household income, consumption, and leverage
move in the same direction with consumer confidence. All these variables overshoot during the
transition to the new equilibrium levels due to the existence of significant delays in the negative feedback
loops. Moreover, the change in the CCI exacerbates the problem by strengthening the positive feedback

loops and weakening the negative feedback loops.

The results of the sensitivity analysis showed that the stability properties of the economy are
determined by psychological parameters of households that govern the sensitivity of household behavior
to CCI. The sensitivity of households' consumer durables and bank deposit adjustment times to CCl in
particular, determine whether the variables exhibit converging, continuous, or diverging oscillations

around equilibrium values.
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