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Abstract: Many transmission channels of monetary policy have been proposed to enrich and deepen
the understanding of its mechanisms. However, some channels have not been clarified, particularly for
those unconventional quantitative policies implemented after 2008 financial crisis. In this paper, we
develop a unified model of a credit economy where bank regulations and decisions and loanable funds
market are placed at a central position, while stocks and flows are incorporated with each other to
formulate banks’ credit creation and circulation. We find that bank regulations can induce some new
channels of monetary transmission by imposing credit constraints, including the new bank capital
channel, the credit supply channel, the new bank balance sheet channel, and the new bank risk-taking
channel. Comparing these channels with the traditional ones, we underscore the impact of bank
regulations on monetary transmission. As aggregate demand can be decomposed into two monetary
flows generated by money circulation and bank lending respectively, the direct channels of monetary
transmission to aggregate demand can be renewed as follows: the money channel, the narrow money
circulation channel, the new bank lending channel, and the repayment channel. In addition, based on
the relevant data from the United States, we have conducted vector autoregressive (VAR) impulse
response analysis to confirm the effectiveness of some direct channels. Our work not only aids in
revisiting the monetary transmission from a credit view but also facilitates the assessment of efficiency
of monetary policy.
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1. Introduction

Monetary policy always occupies an important position in macroeconomics. Although the
practice of monetary policy primarily focuses on interest rate adjustment (Taylor, 1993), banks play
a crucial role in the effectiveness of monetary policy (Kashyap and Stein, 1997; Peek et al., 2013).
After the global financial crisis, the interest rate dropped to the “zero lower bound,” forcing central
banks to use unconventional monetary policies like quantitative easing and other measures to ramp
up economic recovery. To rescue the recent crisis caused by the Covid-19 pandemic, the central
banks implemented tremendous unconventional policies. Although the scale of those policies was
unprecedented, the outcomes have been proven to be much uncertainty than anticipated. The lack of
awareness of policy-makers about banking function can be attributed to the inefficiency. Several
economists recognized that the existing macroeconomic models ignored the roles of banks and debt,
so they attempted to improve the understanding the mechanism of monetary transmission by
integrating banks into the macroeconomic models (Woodford, 2010; Gertler and Karadi, 2011).
Nevertheless, banks are still taken as financial intermediaries in the integrated models (Gertler and
Kiyotaki, 2010, 2015). Banks are credit creators rather than financial intermediaries. Even though
such a fundamental idea has been revived (McLeay et al., 2014a, 2014b), so far, it has not yet been
accepted by many monetary policymakers (Jakab and Kumhof, 2015; Kumhof and Wang, 2021).

In the aftermath of the financial crisis, the main objective of the major central banks was to
prevent the economy from experiencing the great recession by stimulating aggregate demand through
massive rescue plans and expansionary monetary policies. Meanwhile, rigorous bank regulations were
introduced to enhance financial stability and reduce systemic risks (Dermine, 2013; BCBS, 2013).
However, the regulatory requirements could impose constraints on targeted variables of banks’ balance
sheets, the ability of banks to create credit was subsequently restrained (Berger and Bouwman, 2013;
Liet al., 2017; Xiong et al., 2020). Therefore, how to balance the conflicting aims of the two policies
and make them coordinate with each other to achieve the best policy effect is also a challenge of
policymakers and researchers. Recently, some studies have examined the effects of Basel III on money
supply (Xiong et al., 2017; Xiong et al., 2020) and on the bank lending channel (Xiong and Wang,
2022). These studies provided a theoretical and analytical framework for understanding the interaction
between quantitative monetary policy and bank regulations.

The view of credit creation of banking argues that banks can create deposits and loans
simultaneously when they lend funds to borrowers (Werner, 2014). However, most of the literature on
monetary policies focused only on the impact of money on the economy and ignored the role of debt
in macroeconomic performance (Friedman, 1982; Bernardo and Campiglio, 2013; Keen, 2016). The
impact of the financial sector on aggregate demand is mainly reflected in its function of credit creation,
and thus how debt affects aggregate demand is a key issue that needs to be addressed. In fact, there are
a few economists who have attempted to incorporate debt into macroeconomic models from different
perspectives and visions. However, there is no consensus on the integration issue so far. Based on the
traditional IS-LM model, some economists argued that the loan market (or bond markets) could be
included, thus allowing the relationship between loan rates (or bond rates) and aggregate income to be
established (Brunner and Meltzer, 1972; Bernanke and Blinder, 1988). Keen (2016) discovered that an
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increase in debt is closely related to changes in GDP. Xing et al. (2021) decomposed total expenditure
from the perspective of financing sources, and they obtained the respective contributions of money
and debt to aggregate demand. This result also provides a basis for analyzing the direct impacts on
aggregate demand that a monetary policy has.

In general, a monetary policy aims to increase aggregate income by stimulating aggregate demand,
so a question is raised regarding how a monetary policy implemented by the central bank can achieve
this goal. To address this question, this paper attempts to put forward a unified framework of the credit
system, on which the separate transmission channels of monetary policy can relate to each other.
Specifically, the credit system consists of five modules: the federal funds market, bank regulations and
decisions, the loanable funds market, dynamics of credit creation, and decomposition of aggregate
demand. Therefore, the transmission channels of each monetary policy from the central bank to
aggregate demand and the linkages among these channels can be identified.

The contributions of our paper can be summarized as follows:

1. We revisit the transmission mechanism of monetary policy from the perspective of credit

creation of banks.

2. We put forward a unified model of the credit system to identify the transmission channels

which are consistently connected with each other.

3.  We examine how multiple regulations impact the credit capacity of the banking system and

thus govern the supply of loanable funds, which is the hub of the transmission of monetary policy

to aggregate demand.

4. We propose an alternative approach to decomposing aggregate demand from the

perspective of financing sources and then formulate four direct channels on aggregate demand
in a closed economy.

5. We conduct vector autoregressive (VAR) impulse response analysis to verify the effectiveness

of some direct channels based on the relevant data from the United States.

The structure of the paper is organized as follows. Section 2 is the literature review. Section 3 is
an overview of the unified credit system. Section 4 analyzes the transmission channels of monetary
policy. Section 5 presents the empirical results. Section 6 is a part of discussion. Section 7 concludes
the paper.

2. Literature review
2.1. Credit creation

For the research of banking functions, the earliest version of credit creation theory of banking can
be traced back to the mid-nineteenth century. Macleod (1866) first proposed that banks can create
money out of thin air, and he regarded banks as the typical agents of credit creation. The theory of
bank credit creation was popular in the late 19th and early 20th centuries, mainly in the context of
publications of Wicksell (1898, 1907) and Schumpeter (1912). They argued that banks do not need
deposits or reserves to make loans; instead, loans and deposits are created simultaneously through bank
lending (Werner, 2016).

However, this theory did not become a prevailing approach to describing the money creation
process of banks. With the emergence of the theory of financial intermediary and the theory of
fractional reserve in the later periods, the theory of credit creation was discarded gradually in the
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circle of mainstream economics. Nevertheless, it was used as a kind of heterodoxy view by a minority
of economists. To date, the mainstream view of banks insists that they are financial intermediaries.
This theory was originated by Gurley and Shaw (1955, 1960), Tobin (1964), and Tobin and Brainard
(1963), who argued that the differences between banks and financial intermediaries are only in
degree, not in kind. In other words, both make loans by absorbing deposits from savers. Even after
the financial crisis, mainstream economists still take the intermediary view even though the doctrine
of credit creation could explain macroeconomic performance very well. It is worth noting that a
series of papers had sprung up, emphasizing the role of banks in credit creation. Several economists
from the Bank of England took the lead in reiterating the concept of credit creation and highlighted
the true role of banks. Later, they also attempted to integrate credit creation theory with dynamic
stochastic general equilibrium (DSGE) models (Jakab and Kumhof, 2015, 2019). In addition,
Kumhof and Wang (2021) analyzed the impact of zero interest rates on the supply of loanable funds
and inflation based on credit creation.

2.2. Bank regulations

In this paper, we adopt the banking theory of credit creation for our analysis, which argues that
banks are credit creators at both micro and macro levels. It is worth noting that the theory does not
assert that banks can create credit without limit. Bank lending will be constrained by seeking profits
and safeguarding against risks (Goodhart, 2010). As banks pursue profits, they are exposed to liquidity
and solvency risks. After the financial crisis, to mitigate intrinsic financial instability and strengthen
the ability of banks to resist risks, the Basel Committee on Banking Supervision (BCBS) put forward
Basel III to reinforce supervision of the banking system. Specifically, Basel III imposed stringent
requirements on capital adequacy and introduced leverage ratio requirement. It also proposed liquidity
regulations, such as liquidity coverage ratio and net stable funds ratio requirements (BCBS, 2013). The
macroeconomic implications of these bank regulations have attracted much attention. One
straightforward result is that by setting higher requirements on bank capital and high liquid assets,
these regulations could indirectly increase the user cost of bank capital (Krug et al., 2015). More
importantly, although the fundamental purpose of bank regulations is to enhance financial stability and
reduce systemic risks, the ability of credit creation has been restrained due to the various constraints
imposed by bank regulations on the balance sheets of banks (Xiong et al., 2017; Xiong et al., 2020).

There were a series of studies that have engaged in research on the influence of bank regulations
on credit creation after the introduction of Basel accord. Based on the data of Greek banking system,
Panagopoulos (2010) examined the impact of Basel II capital regulation on money supply and
demonstrated that money supply could be explained by post-Keynesian structural endogenous money
theory. Berger and Bouwman (2013) discovered that interactions and mutual influences between
various regulations and multiple regulations would collectively affect the supply of loanable funds. Li
et al. (2017) elaborated how the requirement of liquidity coverage ratio in Basel III restrains credit
creation. Xiong et al. (2017, 2020) also identified that all the requirements of liquidity coverage ratio,
net stable fund ratio, capital adequacy ratio, and leverage ratio have a respective constraining effect on
credit creation. The impacts of multiple regulations on credit creation were also investigated with a
multi-agent model. It was found that the heterogeneity of bank capital and liquidity led to a reduction
in overall deposits through numerical simulations (Xing et al., 2020).
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2.3. Money, debt, and aggregate demand

Money and debt contribute to aggregate income in their respective ways. However, most
monetary economics literature emphasizes money while ignoring debt (Stiglitz, 2018). Debt was the
major culprit of the global financial crisis and the European Union debt crisis. Moreover, the countries
involved in the financial crisis had common characteristics of soaring debt and high default rates.
Therefore, one of the challenges for macroeconomists to integrate debt with macroeconomic models
is to understand why high burden of debt could lead to an economic collapse (Rogoff, 2010).

In fact, a small branch of economists attempted to explain how debt impacts aggregate demand.
Fisher first proposed the theory of debt deflation, emphasizing the role of debt in the deflation process
(Fisher, 1933). Unfortunately, this pioneering work gathered few followers in almost half a century. The
prominent recurrence of such attention in mainstream economics was the empirical findings of Friedman
(1982) and Bernanke (1983), who pointed out that credit had a close relationship with total output. Also,
a series of works investigated how credit contributed to expenditures and especially examined the
relationship between loans and aggregate demand (Blinder and Stiglitz, 1983; Bernanke and Blinder,
1988). Just after the financial crisis, Eggertsson and Krugman (2012) presented a simple new Keynesian
model of debt-driven slumps, in which rapid deleveraging of agents depressed aggregate demand. Jodra
et al. (2013) highlighted the importance of the financial sector in the modern business cycle and
investigated how credit accumulation impacts aggregate output. Mian and Sufi (2011, 2012, 2020)
empirically examined the impact of debt on aggregate demand as well as its transmission mechanism.

Steve Keen, a prominent post-Keynesian economist, argued that the increment of debt was the
main reason for the expansion of aggregate demand and showed us that the variation in debt had a
direct impact on the growth of aggregate demand (Keen, 2016). Bernardo et al. (2013) suggested that
the increment in debt was equal to the difference between aggregate demand and aggregate income.
The level of economic activities will also increase when an incremental increase in debt stimulates
aggregate demand. Xing et al. (2021) developed a macroeconomic model from the perspective of
financing sources of expenditures to understand the corresponding parts of money and debt on
aggregate demand.

However, debt is a double-edged sword that can also negatively impact aggregate demand. As
argued by Palley (1997) and Rogoff (2010), in the early stages of debt formation, it has a positive effect
on aggregate demand; however, as debt progressively accumulates, the burden of repayments and
interests increase, which would depress aggregate demand. In particular, a crisis could be attributed to
the accumulation of debt by the non-government sector (Jodra et al., 2013; Mian et al., 2020). In fact,
Minsky (1982) proposed a key mechanism that pushed the economy towards the crisis. Koo (2011)
coined the term balance sheet recession, explaining that excessive debt can trigger asset bubbles and
economic recessions.

2.4. Traditional monetary transmission channels

Monetary transmission channels refer to the pathways through which a central bank influences
economic agents and the overall economic activities by adjusting its monetary policy tools. These
channels transmit the shocks of monetary policy throughout the entire economic system, aiming to
achieve the macroeconomic goals set by the central bank, such as maintaining price stability,
promoting employment, and supporting economic growth (Goyal and Parab, 2021).
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One of the most common transmission channels of monetary policy is the interest rate channel.
The mechanism of this channel is that the central bank intends to drive the long-term interest rates by
manipulating short-term interest rates, thereby influencing the user’s cost and subsequently inducing
changes in investment and aggregate demand. Therefore, the sensitivity of long-term interest rates to
changes in short term interest rates, and the elasticity of investment demand plays a crucial role in
determining the efficacy of this channel (Boivin et al., 2010). However, some countries encountered
the dilemma of zero lower bound, where short term interest rates are already near or have reached zero.
This predicament limits the central bank’s ability to further lower rates to stimulate the economy,
potentially causing the interest rate channel to become ineffective. Consequently, central banks embark
on an exploration of alternative monetary transmission channels, such as the credit channel, to achieve
their policy objectives.

The credit channel, initially proposed by Bernanke and Blinder (1988), refers to the central
bank’s utilization of monetary policy to influence bank loans, consequently exerting an impact on
aggregate demand through consumption and investment. The credit channel comprises two distinct
channels: the bank lending channel and the balance sheet channel. In the traditional bank lending
channel, tight monetary measures such as setting a higher required reserve ratio leads to a reduction
in the amount of deposits, which ultimate resulting in a corresponding decrease in the amount of
loans (Meh and Moran, 2004; Chen, 2001). The traditional balance sheet channel encompasses both
the firms’ balance sheet channel and the banks’ balance sheet channel. The channel of the firms’
balance sheets emphasizes how changes in monetary policy, particularly interest rate adjustments,
can influence firms’ financial decisions and investment choices by affecting borrowing costs and
asset value. With the increased role of banks in the aftermath of the global financial crisis, some
economists have proposed the banks’ balance sheet channel, which suggests that the central bank’s
monetary policy can shape the structure of a bank’s balance sheet, thereby affecting the supply of
loanable funds (Jiménez et al., 2012). Notably, these credit channels, which encompass the bank
lending channel and two forms of balance sheet channels, are traditionally predicated on the
assumption that banks operate as financial intermediaries (Romer et al., 1990; Kashyap and Stein,
1994). However, with the evolving understanding of the role of banks over time, economists have
raised questions regarding whether banks primarily serve as financial intermediaries or creators of
credit (McLeay et al., 2014a, 2014b; Jakab and Kumhof, 2019). Consequently, the effectiveness of
these credit channels has come under scrutiny.

Apart from the debate regarding the role of banks, some economists have pointed out that the
level of bank capital also can influence banks’ supply of loanable funds (Tanaka, 2002; Honda, 2004).
Consequently, the bank capital channel has emerged as a topic of interest. The mechanism of this
channel is closely related to the bank lending channel, with a key distinction being that monetary
policy acts on bank capital rather than deposits to influence aggregate demand (Rasche and Johannes,
2012). In the context of the bank capital channel, monetary shocks led to changes in net interest
margins, and ultimately influence bank capital (Gambacorta and Mistrulli, 2004; Chami and
Cosimano, 2010; Orzechowski, 2019). As research in the bank capital channel deepens, some
literature introduced risk-taking channel (Rajan, 2006; Boivin et al., 2010). This channel highlights
that low interest rate can influence banks to allocate a greater portion of their portfolios to high-risk
assets in pursuit of higher returns, ultimately resulting in an intensification of risk-taking behavior
within the banking sector.
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Furthermore, many researchers have conducted empirical analyses based on data from different
countries and sectors to examine the effectiveness and applicability of monetary policy (Gunji and
Yuan, 2010; Ahrend and Goujard, 2015). However, it remains difficult to attain a universally applicable
or unified conclusion regarding its effectiveness, whether in theoretical or empirical analysis. It is
worth noting that some studies have already indicated that within the process of monetary transmission,
effectiveness is not solely contingent upon changes in the targeted policy variables themselves but is
also influenced by other important variables (Kopecky and VanHoose, 2004). Particularly relevant to
the transmission channels of monetary policy through banks, given the interconnectedness of various
components within banks’ balance sheets, alterations to one variable due to policy shocks can trigger
changes in other balance sheet components and the overall structure. These factors significantly impact
the effectiveness of monetary policy. Thus, it can be deduced that the transmission channels are not
self-contained; there exist interdependencies among different channels. To delve deeper into the
transmission mechanisms of these channels and their mutual interactions, it is essential to incorporate
the transmission processes of these channels into a unified model. Such a model will contribute to the
development of a novel framework for assessing policy effects, thereby enhancing our comprehensive
understanding of the mechanisms governing the impact of monetary policy.

3. Overview of the unified credit system

Monetary policy is an important tool of government intervention; however, the effectiveness of
monetary policy has been declining or vague since the financial crisis. The realization of monetary
policy objectives relies on the effective transmission from monetary policy to aggregate demand.
Therefore, a reliable evaluation of the effectiveness of monetary policy depends on a proper
understanding of its transmission mechanism. Although many transmission channels have been
proposed, these channels have always been disconnected with each other and lack a unified theoretical
analytical framework. In this section, we try to develop a macro-credit economic model that integrates
all transmission channels of monetary policy together, thereby obtaining a new framework for
assessing the effectiveness of monetary policy. Figure 1 illustrates the transmission paths of monetary
policy from the central bank to aggregate demand. Specifically, we divide the entire pass-through into
five parts based on the perspective of credit creation: (1) the federal funds market, (2) bank regulations
and decisions, (3) the loanable funds market, (4) dynamics of credit creation, and (5) decomposition
of aggregate demand. We will analyze the operation process of each part in detail as follows.

3.1. The federal funds market

The federal funds market describes the interbank market for lending and borrowing reserves. The
interest rate paid on interbank lending is known as federal funds rate, and changes in this rate respond
sensitively and effectively to the position of banks’ liquidity (Swanson, 2023). As the dominated part
of the federal funds market, the central bank’s role in the functioning of the federal funds market is
manifested in the following ways.

As shown in Figure 2, the discount rate (i) and excess reserve rate (i,,) set by the central bank
are the supper and lower bounds on the federal funds rate. The central bank keeps the funds’ rate level
(ifr) steady around the target rate (i}f) by adjusting the reserves held by banks. Figure 2 shows how
supply of and demand for reserve funds yields the equilibrium rate ir,. The willingness interest rates
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of suppliers cannot be lower than the excess reserve rate i,,, and the willingness interest rates of
borrowers cannot be higher than the discount rate i;. Therefore, the effective federal funds rate must
range from the excess reserve rate to the discount rate.
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Figure 1. The unified credit system. There are five modules in the system, each
represented by a color. The crucial components in each module are marked in the same
color. The dot lines represent discarded channels, while the solid lines with captions are
reformulated channels.
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Figure 2. The equilibrium of federal funds market, where the X-axis represents the quantity
of loanable funds and the Y-axis corresponds to the federal funds rate.

If the federal funds rate is not consistent with the target rate, the central bank has two choices,
one is to adjust its target rate to approach the equilibrium one, the other is to drive the federal funds
rate to be close to the target one by changing the amount of reserves in the banking system through
some monetary operations. Therefore, the central bank can influence the banks’ supply of loanable
funds via both price and quantitative channels.

The price channel lies on the fact that the decision of banks on the supply of loanable funds
depends on the federal funds rate, which is the level of interest rate at which reserves are traded among
commercial banks. This rate can be considered as a cost component in the profit formation of
commercial banks. Thus, it affects those commercial banks who lack reserves when they make their
decisions on the supply of loanable funds.

The central bank also governs the supply of commercial banks’ loanable funds through the
quantitative channels. Since different banks face different liquidity conditions, some banks with
liquidity shortages will choose to borrow from those banks with sufficient liquidity and pay overnight
interest rate when liquidating. By keeping the federal funds rate constant, the central bank needs to
accommodate the demand of commercial banks for reserves, that is, the central bank will maintain the
level of federal funds rate by managing reserves in the banking system. Meanwhile this operation also
changes banks’ balance sheet structure, which determines the supply of loanable funds.

In addition, to ensure that banks have sufficient reserves when faced with customer withdrawals
and liquidation of funds, the central bank binds the ratio of commercial banks’ reserves to their deposits.
Suppose commercial banks undertake a credit expansion, the supply of liquidity will decrease, and the
demand for liquidity will increase, leading to an increase in the federal funds rate. In this case, unless
the central bank raises the target rate, it has to inject a certain amount of reserves to drive interest rates
down to the target rate. This indicates that a credit expansion would increase demand for reserves under
the regime of interest rate control.

3.2. Bank regulations and decisions

Bank decision-making is a complex process that yields banks’ supply of loanable funds in the
market. Traditional analysis of bank decisions has centered around assessing the supply of loanable
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funds in light of banks’ profit maximization endeavors. Banks capitalize on the interest rate spread, the
difference between the rates of loans and deposits, to generate profits. However, bank decision-making
is not solely driven by profit maximization; bank regulations also play an important role in these
decisions. Bank regulations introduce constraints and requisites for credit creation, aiming to ensure
the stability of the financial system. These regulations contribute to the formation of credit capacity,
which is defined as the maximum amount of outstanding loans. The level of credit capacity indirectly
restricts the level of credit creation of banks. Thus, we can argue two main factors that shape banks’
decision-making processes: the principle of profit maximization, intricately linked to interest rate
spread, and the impact of bank regulations, which impose quantity restriction on the supply of loanable
funds. While a lot of research explored how profit maximization impacts the supply of loanable funds,
our focus in this section shifts to investigating how bank regulations constrain it.

The required reserve ratio (RR) regulation is a quantitative tool that is widely used by the central
banks for managing the banks’ supply of loanable funds. This regulation mandates that banks should
hold reserves more than the product of the required reserve ratio and the total deposits held by them.
This requirement specifies the credit capacity of banks by constraining their available funds.
Furthermore, the regulatory authorities have introduced Basel III regulations, which encompass the
liquidity coverage ratio (LCR), the capital adequacy ratio (CAR), and the leverage ratio (LR)
requirements. These bank regulations, like the reserve ratio requirement, have a binding effect on the
credit creation of banks.

To illustrate the impacts of these bank regulations on the supply of loanable funds and the exact
expressions of respective credit capacity, we use a simplified balance sheet for analysis. The assets in
the balance sheet include only loans (L) and reserves (R), while the liabilities contain deposits (D) and
equity (E). For simplicity, we specify the ratio of equity to reserves as e = %-

3.2.1. The required reserve ratio and credit capacity

The impact of the reserve ratio regulation on credit creation can be understood when the central
bank sets the required reserve ratio, the actual reserve ratio (r) which meets this requirement should
be greater than the minimum reserve ratio stipulated by the central bank (73,;,,). Then, the maximum
volume of loans for a bank is the reciprocal of the required reserve ratio multiplied by the number of
reserves it holds. Thus, the formula of the credit capacity with the constraint of the required reserve
ratio LER . can be expressed as (Xiong, et al., 2020)

1
Llr?rfax = (

min

+e_1)R, ()

3.2.2.  The required liquidity coverage ratio and credit capacity

The liquidity coverage ratio is defined as the ratio of the level of high-quality liquid assets
(HQLA) to the total net cash outflow (NCOF) over 30 days in a stressed condition. Basel III
specifically requires individual banks to hold a sufficient amount of highly liquid assets that can be
easily and immediately converted into cash at little or no loss of value to ensure that banks can meet
30-day liquidity needs in the event of financial distress. Given the potential amount of cash loss caused
by unanticipated deposit withdrawal and the amount of cash inflow obtained from repayments, the net
cash outflow within 30 days is determined as the effective requirement for liquid assets. Therefore,
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through the above analysis of the composition of liquid assets and the specific sources of cash flows,

the expression of the credit capacity of a bank with the liquidity coverage ratio requirement LR can

be written as (Xiong, et al., 2020).

Litsy =
_* A<15u,e> 12O s ismex1
) < 1.5u,,e - or Sue > 1;
ULCRpin .u/lLCRmin
A1l —e) 41 — 6 41 — 64 (2)
! Al A<15pl<e<l————— orA>15u1————<e<1;
A— 154 S iomlse WALCR g T BT aLer,,, = ¢
A(1 = €)LCRpin + 2 2 41— 6
(1 = )LCRmin 2 A<15ple o <e<1-—0t 20
" (2u = DLCR ALCRymin UALCR i

where A is the repayment rate, x4 represents the outflow proportion of deposits, and LCR,,;,, denotes
the minimum requirement of LCR.

3.2.3. The required capital adequacy ratio and credit capacity

The capital adequacy regulation requires banks to hold sufficient capital to prevent solvency risks.
That is, the actual capital adequacy ratio (CAR) must be greater than the minimum capital adequacy
ratio (CAR,in)- The capital buffer needed against solvency risk in a bank is equal to the amount of
various risky assets multiplied by the corresponding coefficient of the risk degree. Based on the above
formula, the maximum amount of bank credit under CAR requirement L¢AR can be obtained (Xiong,
et al., 2020), which is given by

E

LCAR — : 3
max ,y * CAlen ( )

where y is the coefficient of risk weight of loans.
3.2.4. The required leverage ratio and credit capacity

We make a similar analysis for the impact of leverage ratio regulation on credit capacity. The
leverage ratio is defined as the ratio of total assets to the bank’s capital in the balance sheet. Thus, the
leverage ratio regulation requires that the actual leverage ratio (LR) of a bank is not less than the
minimum requirement (LR,,;,). The total asset is the sum of loans and reserves in the simplified
balance sheet. Then given the level of bank capital, the credit capacity of the bank with the leverage
ratio requirement LR . can be easily expressed as follows (Xiong, et al., 2020).

LR 1 1
%”_Qmm_ﬁﬂ @

Like the preceding analysis, it becomes evident that each requirement can form a distinct credit
capacity. Additionally, recent studies have indicated that these regulations do not operate in isolation;
instead, they collectively determine the capacity for credit creation (Xiong and Wang, 2018). In cases
where credit creation is bounded by multiple regulations, the effective credit capacity of banks is
governed by the tightest regulation.
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3.3. The loanable funds market

The primary function of the loanable funds market is to transfer liquidity between surplus units
and deficit units and promote aggregate demand. In this paper, we chose the supply of loanable funds
as the intermediary variable in the entire transmission of monetary policy.

The crossing of the supply of and the demand for loanable funds determines total lending and
interest rate. Specifically, there are three agents who supply loanable funds: households, banks, and
non-bank financial intermediaries. However, this paper focuses on the monetary policy transmission
mechanism through banks. All monetary transmissions are via the supply of loanable funds from banks
to aggregate demand. Therefore, we assume that the only agent who provides loanable funds is
commercial banks. Banks can provide funds without absorbing deposits, so their supply of loanable
funds can be expressed as,

LFS = p(l) * (Lmax - L) + RP, (5)

where L,,,, denotes the credit capacity of banks and L is the actual amount of loans. Therefore,
Lc — L represents the gap between them, which turns out to be the space for banks to create the new
loanable funds. As repayments RP occur, the outstanding loans would be deleted, and thus the space
is enlarged. As a result, the supply of available funds also increases. p is the coefficient that specifies
the utilization ratio of this kind of availability. In addition, as other conditions remain the same, the
amount of the supply of loanable funds has a positive relationship with the interest rate, so the supply
of loanable funds is an upward-sloping curve. This characteristic is embodied in the function of p(i),
the utilization ratio of availability funds is positively dependent on the interest rate.

Interest rate
Supply

Demand

Loanable funds

Figure 3. The equilibrium of loanable funds market. The green line represents the
demand curve while the blue line is the supply curve. The point where these two curves
intersect signifies the equilibrium of the market, which corresponds to both the equilibrium
loanable funds and the equilibrium interest rate.

On the other hand, demand for loanable funds might come from households, firms, and illiquid
financial institutions. All borrowing decisions depend on aggregate income in a positive way but on
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the interest rate in a reverse way. As a result, the expression of loanable funds demanded in terms of
interest rate and income can be given by

Y
LFD=9-7+¢, (6)

where 6 is associated with the slope of the demand curve, i denotes the interest rate, and i is a
constant variable. An increase in the interest rate would lead to a decrease in the loanable funds
demanded. Figure 3 shows that the intersection of the two curves is the market equilibrium point,
which corresponds to the equilibrium interest rate i* and the actual level of total lending, which is
denoted by LF*. Since banks are the sole supplier of loanable funds, the total lending is narrowed to
be bank lending as shown in Figure 1.

3.4. Dynamics of credit creation

The main aim of this paper is to examine monetary transmission mechanism from the perspective
of credit creation. A fundamental characteristic of credit creation is that banks create deposits and loans
simultaneously. To provide a more comprehensive explanation of this process and to explore the
subsequent impacts of deposits and loans on aggregate demand, we make a detailed dynamic analysis
of the credit creation process in this section, utilizing the principle of stock-flow consistency. This
approach facilitates a clearer elucidation of the dynamic changes in deposits and loans.

In the analysis of the dynamic function of loans, it is evident that the flow variable of bank lending
BL contributes to an increase in the stock variable of loans. Conversely, the bank’s loan stock decreases
asrepayments RP are accomplished. As a result, we can describe the dynamics of loans stock as follows:

Y
LFp =0-=+1, (7)

Additionally, during the process of bank lending, the amount of loans experience changes and the
stock of deposits also correspondingly undergoes adjustments of the same magnitude. Similarly, during
the repayment process, the stock of loans and the stock of deposits decreases in tandem. As a result,
we can find that the formula of deposits’ dynamic function is the same as that of loans, and thus the
change of loans equals to the change of deposits, which can be expressed as:

AD = BL — RP, (8)

In summary, the process of credit creation fundamentally operates as a mechanism that
simultaneously generates assets and liabilities of banks. When banks engage in lending, they create
money, whereas during the repayment process, the corresponding part of money is destroyed.

3.5. Decomposition of aggregate demand

In this part, we review an income-expenditure iteration model that includes households, banks,
and firms. This model decomposes aggregate demand according to the financing sources of
expenditures and derives the respective contributions of money and debt to aggregate demand (Xing,
et al., 2021). The total expenditure consists of consumption C and investment I, and each has its
financing sources. The consumption of households is funded by their deposits (M) and disposable
income (Y;). Thus, its function can be written as,
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C =aM + BY,, (9)

where a represents the marginal propensity to consume with respect to deposits and S is that with
respect to disposable income Y. In addition, we assume that firms would not retain revenue except
for repayments RP, so the disposable income of households can be given by

Y, =Y —RP, (10)

We further assume that firms only spend on capital goods, and the only financing source of
investment is bank lending. Thus, we have the following identity:

I =B, (11)

Repayments are the obligation for firms to repay their debt (Le Heron and Mouakil, 2008), and
they can be represented by

RP = AL, (12)

Thus, combining with the identity function of total income and total expenditure, we have the
equilibrium income as follows:

aM+1BL ﬁ/lL 13
T (13)

1-8B 1-p8

Based on the result presented in Equation 13, the equilibrium income is composed of the
following three monetary flows: the first is generated by money circulation, the second is multiplied
by bank lending, and the last is a subtrahend caused by repayments. Therefore, based on this equation,
we can further infer that there are four items that can directly impact aggregate demand: the amount
of money, the narrow velocity of money the repayments, and the bank lending resulting from the
loanable funds market.

Y*

4. Analyzing the transmission channels of monetary policy

As shown in Figure 1, all the channels of monetary transmission can be identified by following
the netting of the credit system. Banks and their decisions are located at the hub of monetary
transmission, and thus all channels are associated with the banks’ supply of loanable funds. We differ
from traditional analysis of monetary transmission, which regards banks as financial intermediaries
and argues that monetary policy affects the volume of loans by deposit collection. Instead, we argue
that banks are credit creators who can create deposits and lend them simultaneously. In our view, the
transmission chains of monetary policy are completely different from the traditional ones. For instance,
the traditional credit channel, whether the bank lending channel or the balance sheet channel, was
supposed to be from deposits to loans (Bernanke and Gertler, 1995). In contrast, all the reformulated
credit channels are transmitted through the following chain: monetary policy shocks — loans and
deposits — aggregate demand.

4.1. Bank regulations and monetary policy channels

In the depicted module of bank regulations and decisions, we took into account not only bank
profitability in the traditional banking decision-making process but also the influence of credit capacity
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shaped by banking regulations on credit creation of banks. Consequently, the transmission channels of
monetary policy via banks also undergo reforms, with the reformulated channels being transmitted to
the supply of loanable funds through credit capacity. Through the interplay of the supply of and
demand for loanable funds, monetary policy shocks exert an influence on bank lending. In this part,
we conduct a comparative analysis of traditional and reformulated monetary policy transmission via
banks based on bank regulations and decisions and the loanable funds market in Figure 1.

4.1.1. The bank credit supply channel

The bank credit supply channel describes the complex process underlying banks’ decisions
regarding the supply of loanable funds. In the preceding analysis, bank decision-making is influenced
by two pivotal factors: bank profit maximization and bank regulations. Specifically, since the federal
funds rate is related to the user cost of liquidity positions, the willingness of a bank to make a change
in its balance sheet must rely on it. The expansion of the balance sheet implies an increase in demand
for liquidity (and/or less supply of liquidity), while the shrinkage of the balance sheet indicates a
decline in liquidity demand (and/or more liquidity supply). As a result, the federal funds rate can affect
the banks’ decisions to expand their balance sheets or not and thus the supply of loanable funds.
Concurrently, bank regulations limit the maximum amount of outstanding loans. As a monetary shock
changes the structure of the balance sheets, it would alter the volume of credit capacity. With the
interplay of these two factors (the pursuit for profits and credit capacity), they collectively determine
banks’ supply of loanable funds.

In the analysis of traditional monetary transmission channels, the traditional bank lending channel
refers to the bank decision-making process, and it argues that monetary policy shock can affect deposits
and then influence the decision to make loans. In contrast, we introduced the module of loanable funds
market in our analysis, and the bank credit supply channel pays more attention to how banks make
decisions on the supply of loanable funds as a response to a monetary shock. Furthermore, the
traditional bank lending channel is based on the perspective of financial intermediation. The bank
credit supply channel is based on the perspective of credit creation, and it suggests that a monetary
shock can shape the structure of balance sheets of banks, which form a level of profit-maximizing
loans and credit capacity induced by bank regulations. Subsequently, banks make decisions on the
level of loanable funds to supply. Through the dynamic interplay of supply and demand in the loanable
funds market, we can ultimately determine the level of bank lending, which will contribute directly to
aggregate demand.

Similar to our bank credit supply channel, Disyatat (2011) presented an alternative one on the
perspective of credit creation. However, he focused on the price channel through which monetary
policy impacts on aggregate demand. In contrast, the bank credit supply channel follows a quantitative
route. Table 1 provides a comparison analysis among the traditional bank lending channel, Disyatat’s
price-focused reformulated bank lending channel, and the quantitative focus of the bank credit supply
channel presented in this paper.
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Table 1. Comparison of various bank lending channels and the bank credit supply channel.

The traditional bank The reformulated bank The bank credit supply channel
lending channel lending channel in Disyatat (2011)

Therole of  Financial Credit creators Credit creators

banks intermediaries

Regulatory ~ Reserve requirement  Not necessary Multiple prudential

constraints regulations

Causality Monetary shocks — Monetary shocks — changes in the Monetary shocks — changes in
changes in the level of deposits rate — changes in the the structure of balance sheet

deposits — changes in  external financing premium of the — (1) changes in bank profit;
the supply of loans —  bank — changes in the loan rate — (2) changes in credit capacity

changes in investment changes in the supply of loans. — changes in banks’ decision
— changes in — changes in the supply of
aggregate demand. loanable funds.

4.1.2. The reformulated balance sheet channel

As highlighted in the bank credit supply channel, the decisions made by banks are shaped by
regulations and the principle of profit maximization, both of which are themselves influenced by the
structure of balance sheets. Therefore, we can identify that bank balance sheets also affect credit
capacity and the supply of loanable funds, which is emphasized in the reformulated bank credit supply
channel. However, the reformulated balance sheet channel and the bank credit supply channel exhibit
distinctions. The former underscores the process of changes in credit capacity resulting from
alternations in the balance sheets under banking regulations and the pursuit of maximum profits. In
contrast, the latter focuses on how banks make decisions that affect the supply of loanable funds as
credit capacity changes. As a result, the transmission process of the reformulated bank balance sheet
channel takes its effect through the bank credit supply channel.

The traditional balance sheet channel emphasizes that the balance sheet directly influences the
bank’s profit, whereas the reformulated balance sheet channel focuses on the impact of the variations
of balance sheet structure on credit capacity. Specifically, the transmission mechanism can be
expressed as the implementation of the central bank’s monetary policy changes the number of reserves
and the balance sheet structure of commercial banks. At the same time, the bank regulations also
impose constraints on banks’ balance sheet due to the requirements on these stock items of banks to
be adjusted. Therefore, credit capacity is determined by the current position of balance sheets, which
in turn has an impact on aggregate demand through bank decisions on the supply of loanable funds.

In summary, the traditional balance sheet channel assumes that monetary policy impacts the
balance sheet structure of firms and eventually changes aggregate demand. In addition, some
economists are aware that monetary shocks also have an impact on the balance sheet structure of banks.
They have therefore proposed the bank balance sheet channel, which emphasizes the impact of the
structure of banks’ balance sheets on their profit decisions and the supply of loanable funds (Jiménez,
et al., 2012; Kapan and Minoiu, 2018). The main difference from the existing bank’s balance sheet
channel is that we not only consider the influence of bank profit maximization on the supply of loanable
funds, but also consider the role of bank regulation as a constraint on banks’ credit creation, arguing
that the transmission process of the reformulated bank balance sheet channel is through the bank

National Accounting Review Volume 5, Issue 1, 116—147.



132

decisions, which is the outcome of the combination of profit seeking and bank regulations, and
subsequently affect the supply of loanable funds based on credit capacity. In order to compare the
operations of the traditional balance sheet channel and the newly proposed balance sheet channel, we
use Table 2 to show the differences between them.

Table 2. Comparison of various balance sheet channels.

The traditional balance sheet The traditional The reformulated balance
channel (via firms) balance sheet sheet channel
channel (via banks)
The role of banks Not necessary Not necessary Credit creators
Regulatory constraints Not necessary Not necessary Multiple prudential
regulations

Causality Monetary shocks — changes Monetary shocks — Monetary shocks —
in interest rate — changes in  changes in the structure changes in the balance
asset price — changes in net  of balance sheet — sheet structure — (1)
worth of firms — changes in  changes in bank profit  changes in bank profit; (2)
bank loans — changes in — changes in supply of Basel Accord — changes in
external financing premium  loans. credit capacity — changes
— changes in investment — in banks’ decisions —
changes in aggregate changes in the supply of
demand. loanable funds.

4.1.3. The reformulated bank capital channel

Referring to the credit channels put forward by Bernanke and Gertler (1995), we also reformulate
a series of channels of monetary transmission through banks based on the view of credit creation,
which is also the changes in aggregate demand due to the impact of monetary shocks on bank credit.
The bank capital channel reformulated in this paper is closely linked to bank regulations. In this part,
we take capital adequacy ratio (CAR) regulation and leverage ratio (LR) regulation in Basel Il as
examples to analyze the transmission mechanism of the new bank capital channel. Therefore, it
matches the line from the structure of balance sheet to the CAR and the LR in Figure 1. According
to the definition of CAR and LR, these regulations impose constraints on the ratio of bank capital to
total assets or bank capital to risk-weighted assets, which influence credit capacity eventually. The
reformulated bank capital channel emphasizes the positive relationship between the size of bank capital
and resulting credit capacity. The larger the amount of bank capital is, the greater the credit capacity.
Specifically, the transmission mechanism of the reformulated bank capital channel is that bank capital
will affect credit capacity resulting from the requirements of the CAR and LR, which is then
transmitted to the supply of loanable funds through bank decisions and ultimately has an impact on
aggregate demand. In other words, bank capital is a part of a bank’s balance sheet that acts in
conjunction with multiple regulations on credit capacity.

In summary, the traditional bank capital channel considers the impact of monetary policy on bank
capital mainly by affecting banks’ net interest margin. In addition, the traditional bank capital channel
regards banks as financial intermediaries; thus, changes in the size of bank capital first cause changes
in bank deposits, which in turn affect the amount of loans. In contrast, the reformulated bank capital
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channel is associated with bank regulations, emphasizing the impacts of credit capacity. Next, credit
capacity affects bank decisions yielding the supply of loanable funds in the loanable funds market.
Finally, it will impact aggregate demand even through many routes. Table 3 shows the differences
between the traditional bank capital channel and the reformulated bank capital channel.

Table 3. Comparison of the traditional and reformulated bank capital channels.

The traditional bank capital channel The reformulated bank capital channel

The role of banks Financial intermediaries Credit creators

Regulatory constraints Not necessary CAR and LR regulations

Causality Monetary shocks — changes in Monetary shocks — changes in the
the interest rate spreads level of bank capital — CAR and LR
— changes in the level of bank regulations — changes in credit
capital — changes in deposits capacity — changes in the supply of
— changes in loans — changes loanable funds.

in bank lending.

4.1.4. The reformulated risk-taking channel

In our work, the reformulated risk-taking channel refers mainly to the buffering function of bank
capital against default risks (Calem and Rob, 1999). It is related to the line between CAR and credit
capacity in Figure 1. Sufficient bank capital can cope with possible negative shocks on bank credit
since banks hold risky assets.

As mentioned before, the transmission mechanism of the reformulated bank capital channel can
be reflected through CAR and LR regulations. The transmission mechanism of the reformulated
risk- taking channel also takes its effect through CAR regulation. Although these two channels are
influenced by capital regulations, the emphasis of these two channels are quite different. The
transmission process of the bank capital channel emphasizes the existence of a positive relationship
between bank capital and credit expansion. However, the transmission mechanism of the risk-taking
channel is configured based on a specific amount of bank capital. In response to monetary shocks,
adjustments occur in the risk-weighted coefficients, would change the level of credit capacity and the
supply of loanable funds. Through the workings of the loanable funds market, the interplay between
supply and demand ultimately determines the overall level of bank lending. Therefore, the transmission
mechanism of the new risk-taking channel can be characterized by the risk-taking actions of banks,
which can shape their supply of loanable funds through CAR regulation.

To conclude, the traditional risk-taking channel, by identifying low return assets and high
valuation of firms with low interest rates, will make banks take more risk in seeking higher profits.
The reformulated risk-taking channel refers to the impact of the level of risk-weighted coefficients on
credit capacity as the amount of capital is fixed. Table 4 shows the specific differences between the
traditional risk-taking channel and the reformulated one in this paper.
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Table 4. Comparison of the traditional and reformulated risk-taking channels.

The traditional risk-taking channel The reformulated risk-taking channel
The role of banks Financial intermediaries Credit creators
Regulatory Not necessary CAR regulation
constraints
Causality (1) Monetary shocks — changes in interest Monetary shocks — changes in the

rate — changes in the value of assets and level of risk-weighted coefficients —
collateral — changes in the cost of firms — CAR regulation — changes in credit
changes in profits of firms — changes in capacity — changes in the supply of
cash flow of firms — changes in the loanable funds.

valuation of firms — changes in the

perception of future volatility and risk —

changes in measurement of risky for banks

— changes in the level of risk-taking.

4.2. Reformulating direct channels to aggregate demand

The previous discussion explored the monetary policy channels through which monetary shocks
are transmitted, involving bank regulations and the loanable funds market. These channels are targeted
at bank lending. In practice, the mechanism of transmitting monetary shocks from loanable funds
market to aggregate demand entails two additional core modules: the dynamics of credit creation and
decomposition of aggregate demand. As depicted in Figure 1, we will specifically analyze the monetary
transmission channels that directly impact aggregate demand within these two core modules.

According to the decomposition of aggregate demand shown in Section 3, we can derive four
exclusive monetary channels in a closed economy, including the money channel, the narrow money
circulation channel, the repayment channel, and the new bank lending channel. It is worth emphasizing
that the repayment channel is a combination of the private debt and debt circulation channels. All
possible paths in the transmission process from monetary policy shocks to aggregate demand are
covered by the combined effect of these channels. We centralize our focus on the credit creation
process of banks, as illustrated in the modules displaying the dynamics of credit creation. Despite the
simultaneous generation of loans and deposits through credit expansion, each follows distinct channels.
Similarly, repayments play a crucial role in shaping aggregate demand, constituting a direct channel
to it.

4.2.1. The new bank lending channel

In the context of the new bank lending channel, it describes that bank lending can directly impact
on aggregate demand. While the traditional narrow credit channel also emphasized the bank lending
can influence aggregate demand directly, it associates bank lending with being influenced by interest
rates. However, in our new bank lending channel, the levels of bank lending and interest rates are
outcomes of the loanable funds market, which are determined by both the supply of and demand for
loanable funds as shown in Figure 1. Therefore, the transmission of the new bank lending channel can
be described as follows: The flow of bank lending significantly influences aggregate demand,
particularly when it is directed towards consumption and investment. This causes a multiplier effect
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within the iterative process of income-expenditure. The transmission chain can be expressed as: Bank
lending — consumption and investment — multiplier effect — aggregate demand.

4.2.2. The repayment channel

As for the part of aggregate demand, repayments mainly affect aggregate demand through
reducing disposable income. As shown in Equation (10), repayments are a leakage term that will reduce
disposable income, which will decrease the level of consumption and negatively affect aggregate
demand. It can be presented as follows:

Repayments — disposable income — consumption — aggregate demand.

Therefore, the mechanism of the repayment channel can be depicted as:

Repayments — aggregate demand.

In addition, this channel can be further divided into the private debt and debt circulation
channels. The former emphasizes the contribution of debt stock, and the latter emphasizes the impact
of the debt repayment rate (shown as A in Equation 12). The separate transmission mechanisms are
presented as follows:

Outstanding loans — repayments — aggregate demand.

The velocity of debt circulation — repayments — aggregate demand.

4.2.3.  The money channel

The monetarist school led by Friedman proposed the traditional monetarism channel which argues
that the central bank can control the money supply. As demand for money remains constant, the
increase in the supply of money will lead to the amount of money held by the public being more than
the amount of money they are willing to hold. Therefore, the public will use excess money to purchase
various financial and physical assets, which will yield more expenditure.

The reformulated money channel in this paper suggests that money is mainly the financing source
for consumption and investment in the economy. In other words, the amount of money created by
banks will impact the expenditure and thus affect aggregate demand. This channel takes its effect with
the narrow velocity of money together, which has a separate channel and will be described in next
section. By comparing the traditional and reformulated money channels, it is clear that the core of the
traditional channel is the central bank’s control over the money supply. In contrast, the reformulated
channel focuses on the role of money as a source of expenditure on aggregate demand from the
perspective of credit creation. The specific differences in the transmission mechanism between these
two channels can be expressed in Table 5.

Table 5. Comparison of the traditional monetarism and reformulated money channels.

The traditional monetarism channel The reformulated money channel

The role of banks  Financial intermediaries Credit creators

Causality Monetary shocks — changes in money Credit creation of banks — changes in
supply (> money demand) — changes in  deposits — changes in consumption
expenditure — changes in aggregate and investment — changes in
demand. aggregate demand.
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4.2.4.  The narrow money circulation channel

Unlike the money channel, which focuses on the transmission process from deposits to aggregate
demand, the monetary circulation channel contains the impact of financial assets on aggregate demand.
Specifically, we reject the traditional interest rate channel as well as the wealth channel and argue that
both act on the narrow money circulation channel by affecting the value of financial assets and then
the narrow velocity of money circulation, which ultimately impacts aggregate demand.

The traditional channels relate to our reformulated narrow money circulation channel include the
interest rate and wealth channels. To distinguish the differences more clearly between traditional and
reformulated channels, we first briefly review the transmission mechanism of the traditional interest
rate and wealth channels. The traditional interest rate channel considers that interest rates can have a
negative relation with investment and thus is supposed to have a direct impact on aggregate demand,
and its transmission mechanism can be expressed as follows:

Interest rate — (investment) — aggregate demand.

Regarding the wealth channel, it was developed from the life cycle hypothesis proposed by
Modigliani. The rising value of assets is accompanied by the wealth effect, causing households to
increase their current consumption by maximizing their lifetime utility, increasing aggregate demand.
The specific transmission mechanism is as follows:

Value of assets — wealth effect — consumption — aggregate demand.

The transmission mechanism of the newly proposed narrow money circulation channel is based
on the negative relationship between the interest rate and asset price, which means that changes in the
interest rate will influence the value of assets directly. Moreover, the value of assets affects aggregate
demand through the narrow velocity of money circulation. There is a wealth effect in the transmission
process from the value of assets to the narrow velocity of money circulation. The transmission
mechanism of the narrow money circulation channel can be expressed as follows:

Interest rate — value of assets — wealth effect — narrow velocity of money — aggregate demand.

As a result, the interest rate channel and the wealth channel cannot be regarded as direct channels
anymore, so we mark these two channels in dash lines in Figure 1.

It is worth noting that we define the velocity of money narrowly. Since total income has two parts,
one is generated by money circulation in a narrow way. Hence, both money and its velocity contribute
to this part. The referred narrow velocity of money differs from that used in the quantity theory of
money, in which the product of money and velocity is exactly equal to total income. Now, the product
of money and velocity is only a part of aggregate demand.

4.3. Summary of direct channels on aggregate demand

In summary, the traditional channels of monetary policy transmission that act directly on
aggregate demand in a closed economy include the wealth channel, the interest rate channel, and the
narrow credit channel and the monetarism channel affect aggregate demand via various routes. In our
view, the most important intermediate hub of monetary transmissions is the supply of loanable funds,
so there is a bundle of channels that impact aggregate demand through this hub. As bank lending is
yielded by the loanable funds market, it affects aggregate demand through several channels, including
direct and indirect ones. The direct channels are identified as the money channel, the narrow money
circulation channel, the new bank lending channel, and the repayment channel. We use Table 6 to
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make an illustrative comparison between the traditional direct channels of monetary transmission and
the reformulated ones in this paper.

Table 6. Comparison of the traditional and reformulated direct channels on aggregate demand.

The transmission mechanism of the The transmission mechanism of the
traditional monetary channels that reformulated monetary channels that affect
affects aggregate demand directly aggregate demand directly

The role of banks Financial intermediaries Credit creators

Causality (1) The interest rate channel: interest rate (1) The money channel: Credit creation of
— investment — aggregate demand. banks — increase in deposits —
(2) The wealth channel: assets value consumption and investment — aggregate
— consumption — aggregate demand.
demand. (2) The narrow money circulation channel:
(3) The narrow credit channel: bank the narrow velocity of money circulation —
lending — consumption and investment  aggregate demand.
— aggregate demand. (3) The new bank lending channel: Loanable

(4) The monetarism channel: Monetary  funds market — bank lending —
shocks — changes in money supply (>  consumption and investment — multiplier

money demand.) — changes in effect — aggregate demand.
expenditure — changes in aggregate (4) The repayment channel: Repayments —
demand. disposable income — consumption —

aggregate demand.

5. Empirical analysis

We have developed a vector autoregression (VAR) impulse response model, comprising eight
variables, which include repayment rate, disposable income, GDP, outstanding loans, total
consumption and investment, total bank lending, and bank deposits. The analyses explore the
interdependencies among these variables. The data are sourced from two distinct databases: the Federal
Deposit Insurance Corporation (FDIC) and the Federal Reserve Economic Data (FRED). Specifically,
outstanding loans and deposits are obtained from FDIC, while data about disposable income, GDP, the
federal funds rate, and total consumption and investment are acquired from FRED database. All data
are quarterly and cover the period from the fourth quarter of 1997 to the first quarter of 2023,
encompassing a total of 102 observations. It is worth noting that our empirical analysis focuses solely
on channels that can influence GDP directly. This is due to the unavailability of data for variables such
as credit capacity and supply of loanable funds in other modules.

Repayments and levels of bank lending are calculated based on varying term lengths of bank loans
obtained from FDIC. Specifically, repayments are derived as a result of the following calculations:

1
RP(t+1) = Z;Li(t), (14)

where 7; represents the average maturity date for different loan categories. As for bank lending, it is
calculated using the following formula:
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BL(t) = L(t) — L(t —1) + RP(t), (15)

where L(t) represents outstanding loans for the t period.

Based on the VAR model, we conducted impulse response analysis to examine different
transmission channels outlined in the theoretical analysis section. This was achieved by introducing
typical shocks to the corresponding economic variables in the channels and observing the responses of
the respective variables. The results are presented in Figure 4(A—C).

Our observations are consistent with the theoretical analysis. First, there is a negative response of
disposable income to the repayment shock. Second, bank lending flow exhibits a sustained negative
response to the monetary shock (variation in the federal funds rate) over a longer time horizon. Third,
bank deposits respond positively to the credit creation shock (variation of outstanding loans).
Furthermore, in response to a shock from disposable income, total bank lending, and deposits, total
consumption and investment in the economy all show a positive response, which are accordance with
the effects predicted by the theoretical model. Finally, GDP exhibits a positive response to the shock
from total consumption and investment. The findings as illustrated in Figure 4(D—G) provide some
explanations for the channel mechanisms analyzed in this study.
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Figure 4. The results of the impulse response analysis. Note: The shaded regions represent
the 95% confidence intervals. Figure 4(A) illustrates the response of the rate of change in
disposable income to a repayment shock. In Figure 4(B), the depicted response is the rate
of change in bank lending flow to a monetary shock. Figure 4(C) demonstrates the rate of
change in bank deposits in response to a shock of loans. Figures 4(D), 4(E), and 4(F)
portray the responses of the rate of change in total consumption and investment to a shock
in disposable income, bank lending, and deposits, respectively. Finally, Figure 4(G)
illustrates the response of GDP to a shock in total consumption and investment.

6. Discussion

After the outbreak of the 2008 financial crisis, in an effort to stimulate economic recovery, interest
rates have reached the zero lower bound in some developed countries, prompting the central banks to
adopt unconventional monetary policies such as quantitative easing. The 2020 pandemic crisis further
compelled the central banks to implement rescue-oriented policies. Despite these policies reaching
unprecedented quantities, their actual effectiveness is unsatisfactory. Therefore, the pressing issue at
hand revolves around implementing more targeted monetary policies to ensure their effectiveness and
stimulate economic recovery.

Evaluating the effectiveness of monetary policy can be understood as whether and to what extent
a monetary policy can follow the expected transmission mechanism by influencing intermediate goals
stably and achieving the final goal of stimulating aggregate demand. Building upon a comprehensive
foundation of research on monetary transmission channels, this paper constructs a unified model of
credit economy with a focus on bank decisions and loanable funds market from the perspective of
credit creation. Diverging from previous viewpoints that treat different channels as operating
independently, this paper emphasizes the interconnectedness of various channels within the credit
system. This approach is conducive to a more realistic reflection of the transmission mechanism of
monetary policy, thereby facilitating better adaptability to diverse economic conditions and enabling
adjustments in monetary policy.

To emphasize the excellence of such a framework of the credit economy for analyzing the
effectiveness of monetary policy, we argue that all the monetary transmission channels are knitted with
each other. Taking bank lending as an example, it is a crucial hub of monetary transmission. Bank
lending is the quantity resulted from the loanable funds market, whose supply is governed by bank
decisions and regulations, and thus a monetary shock would transmit to it via many distinct channels.
Bank lending contributes directly to aggregate demand, while adding up money and loans. Therefore,
when market-driven bank lending changes, it could pass either directly through consumption and/or
investment, or indirectly through stocks of money and loans, thereby influencing aggregate demand.

For the traditional analysis of monetary transmission, the primary channel influencing
aggregate demand is the bank lending channel. This channel emphasizes the impact of monetary
shocks on bank deposit levels, subsequently affecting the volume of bank loans. Thus, the direct and
effective method to stimulate bank lending is by increasing the amount of bank deposits.
Consequently, banks may implement measures, such as adjusting interest rates, to attract additional
deposits. However, the traditional methods for enhancing bank lending by increasing bank deposits
involve three major misconceptions. Firstly, there is a mistake in understanding the role of banks in
the macroeconomic system; banks are credit creators rather than financial intermediaries, and both
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deposits and loans are simultaneously created through credit creation. Secondly, there is a conceptual
confusion of stock and flow variables. In traditional analysis, an increase in bank loans is often
misunderstood as bank lending, which serves as a flow variable and is jointly determined by the
supply and demand in the loanable funds market. However, a change in bank loans is the compound
of credit creation and deletion by banks, while the flow of bank lending is only the addend. Actually,
the subtrahend is repayments to loans, which is arbitrarily discarded in the calculation of the change
in outstanding loans. Finally, according to our model of the credit economy, the size of bank lending
is governed by multiple factors, including bank regulations, banks’ profits, and the demand of firms
for loanable funds. Therefore, solely stimulating bank lending through the method of increasing bank
deposits is impractical. To boost the level of bank lending, monetary policymakers must first address
the credit capacity under multiple bank regulations, focusing on the decision-making process of
banks to supply loanable funds. In a scenario where the demand for loanable funds remains
unchanged, it is only through monetary shocks that alter factors influencing bank decision-making,
such as changes in the structure of banks’ balance sheets. In fact, the transmission of a monetary
shock to bank lending is an intricate process, many channels come into play, such as the bank capital
channel, the bank risk-taking channel, and the bank’s balance sheet channel. The effectiveness of a
monetary policy depends on which is the dominating channel and what is the true impact of the
monetary shock on the balance sheet structure.

Based on the preceding analyses, we can ascertain that the operation of monetary policy is a
complex process. This complexity is evident not only in the involvement of multiple entities and
modules within the credit economy system but also in the interconnected and mutually influential
nature of different monetary channels. These characteristics introduce a considerable level of
uncertainty into the effectiveness of monetary policy. As mentioned above, bank lending, serving as
an intermediary variable in the impact of a monetary policy, is influenced by various factors throughout
the operation of the credit economy system, including bank regulations. The central bank influences
bank lending levels through multiple monetary transmission channels. Therefore, if any factor or link
fails to transmit as intended during the process of monetary transmission, uncertainties arise, reducing
the effectiveness of monetary policy. For instance, if a monetary policy shock fails to alter the credit
base corresponding to the strictest constraint within multiple regulations, the size of credit capacity
would remain unchanged, impeding the transmission process. When the anticipated changes in bank
lending do not materialize, the causes are complex and hard to identify. In such a scenario, to enhance
the effectiveness of monetary policy, it becomes imperative to integrate the credit integration model
with an analysis of new monetary transmission channels. Since the analysis of these new channels is
derived from the interplay between different modules and the interactions among various monetary
policy channels, these innovative channels aid in promptly tracing the origins of issues impairing the
effectiveness of monetary policy. This, in turn, allows for a more efficient problem-solving approach,
reducing uncertainties during the transmission process and enhancing the overall effectiveness of
monetary policy.

To sum up, the proposed model of the credit economy and the reevaluation of monetary
transmission channels in this paper provide a theoretical foundation for policymakers. This aids in
comprehensively considering the operational processes of the entire credit system and implementing
monetary policies more targeted to stimulate economic recovery and achieve the goal of high
economic growth.
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7. Conclusions

The shift from interest rate channels to quantitative channels of monetary operations calls for a
revisit to monetary transmissions. Although various transmission channels of monetary policy have
been proposed, there is no theoretical model to integrate those channels. This paper aims to knit all
channels together by proposing a unified framework of credit systems.

We take the view of credit creation, arguing that bank lending creates both loans and deposits
simultaneously. Therefore, the transmission process relies on how the implementation of monetary
policy impacts the credit creation decisions of commercial banks. Taking this as a core, we divide the
entire pass-through process of monetary policy into five components: the federal funds market, bank
regulations and decisions, the loanable funds market, dynamics of credit creation, and aggregate
demand decomposition. The federal funds market is responsible for the implementation of monetary
policy. The monetary operations first act on the volume of reserves and then the banks’ decisions on
the structure of balance sheets. The influence of various banking regulations lies in shaping the credit
capacity, thereby placing constraints on banks credit creation. The magnitude of credit creation
significantly impacts the supply of loanable funds in the market, with market demand together to
determine bank lending, which consists of a crucial component of aggregate demand. The outcomes
of credit creation (deposits and loans) contribute to aggregate demand through their respective
monetary flows.

In the part of bank regulation, we focus on the requirements of Basel 111 accord. The results show
that each regulatory requirement has a corresponding constraint on banks’ credit creation, and when
multiple regulations are imposed simultaneously, credit capacity depends on the tightest constraint and
will directly affect banks’ decision-making. All banks aim to maximize profit based on their balance
sheet condition, subject to all regulatory constraints, and by doing so determine the supply of loanable
funds. Based on this point, we find that some transmission channels related to banks’ balance sheet,
such as the bank balance sheet channel, the bank capital channel, and the risk-taking channel, each
having an alternative way to banks’ supply of loanable funds via credit capacity. Regarding the
function of the loanable funds market, we argue that the supply of and demand for loanable funds
jointly determine the level of bank lending and the interest rate. Since the overall effect of this market
on aggregate demand has been taken into account with the channel of bank lending, the interest rates
no longer directly affect aggregate demand. Therefore, we reject the interest rate channel as a direct
channel on aggregate demand. Instead, we argue that interest rates affect aggregate demand firstly
through the wealth effect, and then the narrow velocity of money circulation. Of course, it may also
have other indirect effects, such as on the supply of loanable funds through bank decisions, or on bank
capital through bank profits.

In the last part, based on the alternative way of decomposing aggregate demand, we identified all
direct channels on aggregate demand and proposed the following four channels: the money channel, the
narrow money circulation channel, the new bank lending channel, and the repayment channel. The first
channel emphasizes the stock of money created by banks; however, the amount of money affects
aggregate demand with the narrow velocity of money together, which is the second channel. The third is
named as the new bank lending channel that has a direct effect on aggregated demand. The last one
reflects the contribution of debt in terms of repayments. Thus, this channel can be further divided into
the private debt and debt circulation channels. The former emphasizes the impact of the volume of loans
generated by banks’ credit creation, while the latter refers to the contribution of the rate of debt turnover.
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We also conducted a brief empirical analysis based on the FRED and FDIC databases. Due to the
unavailability of credit capacity data, our empirical analysis focused on examining how monetary
policy directly influences aggregate demand. Utilizing the VAR impulse response model, we
considered the impacts of some key variables, including bank lending, repayments, and deposits, on
GDP. These results align with the theoretical predictions presented in Section 4, providing further
confirmation of the effectiveness of our proposed monetary transmission channels.

The reformulated transmission channels of monetary policy are based on a better understanding
of how the credit system governs aggregate demand, which takes credit creation of banks as a core,
thus showing that bank decisions are crucial in the monetary transmission process. Finally, we
believe this work provides theoretical guidance for understanding the effect of a policy and making
effective policies.
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