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This study analyzes the impact of monetary policy shocks on Bitcoin prices. 

This study first proposes a theoretical framework that comprises existing theories 

of Bitcoin prices based on Gali and Gambetti (2015). Then, by using monthly data 

from August 2010 to June 2023, this study employs a sign-restricted Proxy VAR 

model to analyze the empirical effects and derive implications for existing theories. 

The main findings are as follows. First, contractionary monetary policy shocks lead 

to a short-term decline in Bitcoin prices, with the effect diminished since October 

2017. The price responses of Bitcoin are orders of magnitude larger than those of 

stocks and gold. Second, this empirical result may suggest a reduced market 

overreaction due to institutional participation and a strengthening of Bitcoin’s role 

as a means of circumventing capital controls.  
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1. Introduction 
 

Since its inception in 2009, Bitcoin has garnered significant attention as a 

decentralized digital currency and has gradually integrated into mainstream finance. In 

2014, the U.S. began taxing Bitcoin１ as property, and in 2017, the U.S. Securities and 

Exchange Commission (SEC) stated that cryptocurrencies could be considered 

securities.２ El Salvador’s adoption of Bitcoin as legal tender in 2021, along with the 

approval of Bitcoin spot ETFs in the U.S. and Hong Kong in 2024, has boosted its global 

legal status and institutional use, expanding Bitcoin-based investments. 

As Bitcoin becomes more integrated, its price has shown greater sensitivity to 

macroeconomic conditions and monetary policy shifts. For instance, in June 2022, 

following an interest rate hike of 0.75%p, Bitcoin’s price fell by about 28.8% on a daily 

basis and by 49% over the month, as shown in [Figure 1]. 

 

 [Figure 1] Bitcoin Price and Federal Funds rate３ 

 

 

 

 

 

 

 

 

 

 
１ According to the Internal Revenue Service (2024), the IRS regards virtual currency as property 

for income tax purposes under income tax law. 
２ In 2017, as  Initial Coin Offerings (ICOs) proliferated, the U.S. SEC concluded that such token 

offerings constitute an investment of money in a common enterprise with a reasonable expectation 

of profits derived from the entrepreneurial efforts of others (U.S. Securities and Exchange 

Commission, 2017). 
３

The graph illustrates Bitcoin's price reactions to changes in the Federal Reserve’s policy 

rate. In 2018, a 0.25-percentage-point hike in March caused a 40% drop, while a 0.5-
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This event underscores its huge responsiveness to monetary tightening and the potential 

implications for financial stability. Despite this, previous studies have not provided a 

theoretical framework explaining how monetary policy affects Bitcoin prices. 

This study fills this gap by applying the partial equilibrium asset pricing model 

proposed by Gali and Gambetti (2015) to the Bitcoin market. We comprise existing 

theories (Narayanan et al., 2016; Schilling and Uhlig, 2019; Choi and Shin, 2022; Cerutti 

et al., 2024; Podhorsky, 2024) of Bitcoin prices to explain the impact of monetary policy 

shocks. 

Then, we empirically analyze the impact of pure U.S. monetary policy shocks on 

Bitcoin prices. Using monthly data from August 2010 to June 2023, we employ a proxy 

sign-restricted VAR model that includes macroeconomic variables—industrial production 

and inflation— to control for overall real economic conditions. Following Cesa-Bianchi 

and Sokol (2022), we identify predicted monetary policy surprises—including central bank 

information shocks—using external instruments. We then isolate pure monetary policy 

shocks by imposing sign restrictions on impulse responses and ensuring they are 

orthogonal to the predicted monetary policy surprises. 

Lastly, to assess whether Bitcoin functions as a currency, digital gold, or a 

speculative asset, we compare its response to monetary policy shocks with that of other 

conventional financial assets and other cryptocurrencies. As Bitcoin has emerged as a 

new type of financial asset that combines the characteristics of currency, gold, and 

securities, it is important to recognize that its unique characteristics—the high likelihood 

of speculative bubbles, ambiguous fundamentals, and imperfect market structure—are not 

fully captured in existing asset-pricing models. 

This study makes several significant contributions to the literature. First, we 

establish a novel theoretical framework by applying Galí and Gambetti’s (2015) model to 

the Bitcoin market. This addresses the limitations of previous studies that predominantly 

relied on empirical analysis with limited theoretical grounding (e.g., Karau, 2021; Pietrzak, 

2023). By building upon existing theories (Cerutti et al., 2024; Choi and Shin, 2022; 

 
percentage-point increase in May 2022 was followed by a 17% decline. A 0.75-percentage-

point increase in June 2022 led to a 49% drop, and other rate hikes resulted in price declines in 

subsequent months (e.g., 3% in September 2022 and 7.6% in May 2023). 
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Podhorsky, 2024), we both theoretically explain and empirically validate a few 

fundamental values of Bitcoin, enhancing the originality of our approach. 

Second, we provide an empirical analysis of monetary policy's effect on Bitcoin, 

considering its evolving market structure and usage since October 2017. We suggest that 

Bitcoin's price reaction is closely tied to market efficiency, as evidenced by the responses 

of Ethereum and Ripple to monetary policy shocks. By using monthly data rather than 

high-frequency data, we capture long-term responses that reflect Bitcoin’s lower 

liquidity compared to traditional assets. Furthermore, by controlling for macroeconomic 

variables, we evaluate whether Bitcoin serves as a store of value or an inflation hedge, 

interpreting price responses arising from differences in their underlying fundamental 

values. 

This paper is closely connected to several strands of literature. First, we contribute 

to the debate on Bitcoin price determination. While some theoretically focus on Bitcoin's 

currency value as a medium of exchange (Narayanan et al., 2016; Schilling and Uhlig, 

2019), other empirical studies suggest it as a speculative or risky asset rather than a 

currency or safe haven (Kapar and Olmo, 2021; Goczek and Skliarov, 2019４; Zhu et al., 

2017５). From the contrasting perspectives on fundamental value of Bitcoin — whether it 

is defined by marginal production cost (Podhorsky, 2024) and capital control evasion — 

or viewed as highly susceptible to speculative bubbles (Cheah and Fry, 2015; Pietrzak, 

2023), this study views the Bitcoin price as the sum of fundamental value and bubble 

components. Accordingly, we argue that the impact of monetary policy on Bitcoin depends 

significantly on how its fundamental value is defined. 

This paper also contributes to the literature on the impact of monetary surprise 

shocks on Bitcoin (Karau, 2021; Karau, 2023; Pietrzak, 2023), which use high-frequency 

data with Bayesian proxy VAR models to identify pure monetary policy shocks and central 

bank information shocks. Previous studies report varying results across regions or 

periods due to differing investor motives. Karau (2021) finds contrasting results between 

 
４

They found that Bitcoin price is positively influenced by the S&P 500 index and Google search 

trends but negatively affected by gold prices and the fear index. 
５

According to them, economic factors such as the CPI, Dow Jones Index, U.S. Federal Funds rate, 

and Dollar Index negatively influence Bitcoin prices in the long term, concluding that Bitcoin is 

not a hedge against gold. 
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the U.S. and the Eurozone, showing that a 10bp increase in the 2-year interest rate raises 

Bitcoin prices by 7bp in the U.S. but lowers them by 20bp in the Eurozone６. Similarly, 

Pietrzak (2023) finds that Bitcoin’s response to ECB and Fed monetary tightening is time-

varying due to spillover effects and changing demand motives.７ Karau (2023) further 

emphasizes these period-dependent effects: following monetary tightening, Bitcoin 

prices rose by 5% during 2013–2017 due to capital control circumvention in East Asia, 

but fell by 3% during 2020–2023 as Bitcoin was perceived as a speculative asset. In 

contrast to these previous results, our findings show that pure monetary tightening leads 

to a decline in Bitcoin prices, even after accounting for portfolio rebalancing, spillover 

effects, and increased demand to circumvent capital controls. 

Finally, this paper contributes to the broader asset pricing literature by comparatively 

analyzing Bitcoin alongside conventional assets. While Bernanke and Kuttner (2005)８, 

Gali and Gambetti (2015)９, Caraiani and Călin (2018)１０ focused on stocks, this paper 

extends to Bitcoin, by empirically comparing the effects of monetary policy on Bitcoin 

and stocks, emphasizing that the impact varies across asset types depending on their 

fundamental values. 

This paper is organized as follows. Section 2 reviews theories of Bitcoin pricing and 

perspectives on its fundamental value. Section 3 describes the data and methodology and 

presents the empirical results on Bitcoin’s responses to monetary policy. Section 4 

compares Bitcoin’s responses to monetary policy with those of other assets, and Section 

5 concludes. Detailed robustness checks are provided in the Appendix. 

 

 
６ They attribute these results to the fact that Bitcoin is perceived as digital gold and an 

inflation hedge in the Eurozone, but as digital cash in the U.S.. 
７ The study uses a Time-Varying VAR model with monthly data. Bitcoin prices fell as it was 

perceived as a strong inflation hedge between July 2010 and July 2013, but from 2013 to mid-

2019, prices rose due to increased demand for portfolio diversification. 
８ They show that an unexpected 25bp reduction in the federal funds rate leads to a 1% rise in 

stock indices, driven by changes in anticipated future dividends.  
９ Especially in the period from the first quarter of 1960 to the fourth quarter of 2011, they find 

that while fundamentals decline, the bubble component increases even under monetary tightening. 
１０ The paper extend analysis to the zero-lower-bound period, finding that monetary 

tightening has a reduced positive effect on bubbles. 
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2. Theoretical frameworks 
 

2.1 Review of Existing Theories on Bitcoin Prices 
 

Early theories primarily focused on Bitcoin’s attributes as a currency and its role as 

a medium of exchange (Narayanan et al., 2016; Schilling and Uhlig, 2019; Ciaian et al., 

2016). Narayanan et al. (2016) proposed ‘A Simple Model of Market Behavior,’ paralleling 

the Quantity Theory of Money. 

𝑆

𝐷
  =  

𝑇

𝑃
   𝑖. 𝑒.     𝑃  =  𝑇 ·  

𝐷

𝑆
     (1) 

Equation (1) defines the Bitcoin price(P) as a function of its circulating supply(S)１１, 

the average transactions duration(D), and the total transaction value(T) intermediated 

through Bitcoin. Their model suggests that increased demand for Bitcoin as a 

transactional medium drives up trading volumes and prices. Tightening monetary policy 

is expected to lower Bitcoin prices by reducing transaction volumes and increasing yields 

on safe assets.１２ Schilling and Uhlig (2019) treat Bitcoin as an intrinsically valueless 

medium of exchange and derive the "fundamental pricing equation" within an economy 

where Bitcoin competes with traditional currencies. However, the practical viability of 

these theories is hindered by Bitcoin's high volatility, limited acceptability, and high social 

costs (Bank of Korea, 2013; IMF, 2016; Baur and Dimpfl, 2021).１３.  

Alternatively, Ciaian et al. (2016) view Bitcoin as 'digital gold' — a limited-supply 

asset that acts as an inflation hedge, a safe asset, embracing a broader motive for Bitcoin 

 
１１ It excludes long-term investment holdings 
１２ Higher yields encourage long-term investors to sell, thereby increasing supply and driving 

prices down; simultaneously, the emergence of alternative investment opportunities further 

reduces Bitcoin holdings, exacerbating the price decline. 
１３  This is also reflected in the limited growth in Bitcoin-accepting merchants and its 

restricted use in transactions. For instance, according to a Coinmetrics analysis in 2018, only 33% 

of Bitcoin transactions were used for purchasing goods (Bloomberg, 2018). Baur et al. (2018) 

also noted that Bitcoin is primarily used as a speculative investment rather than as an alternative 

currency or medium of exchange. According to BTC Map, the number of global merchants 

accepting Bitcoin payments surged from 2,299 in 2023 to 6,332 in 2024; however, its use as a 

payment method remains limited. 
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demand. By applying a gold-standard framework１４, they clarify the relationship between 

Bitcoin's velocity(𝑉), its price(𝑃𝐵), and circulating quantity (𝐵) as well as its connection 

to macroeconomic factors (the general price level, 𝑃, and the size of the economy, 𝐺). In 

particular, velocity(𝑉) reflects the opportunity cost of holding Bitcoin, influenced by 

interest rates and inflation. 

𝑀𝑆 = 𝑀𝐷, 𝑃𝐵 · 𝐵 =
𝑃𝐺

𝑉
 𝑖. 𝑒.   𝑃𝐵 =

𝑃𝐺

𝑉𝐵
   (2) 

According to Equation (2), Bitcoin prices could fall under tightening monetary policy. 

Higher interest rates increase the opportunity cost of holding Bitcoin, accelerating its 

velocity. A decline in the general price levels may also lead to a decrease in Bitcoin's 

dollar price. However, Bitcoin's extreme price volatility and decentralized nature 

complicate the application of a gold-standard framework. 

 

2.2. New Theoretical Framework on Bitcoin Prices 
 

Benchmark Asset Pricing Model 

Recently, Bitcoin has increasingly been perceived as a speculative asset. From this 

perspective, Galí and Gambetti's (2015) partial equilibrium asset pricing model can be 

applied to the Bitcoin market. 

𝑄𝑡 = 𝑄𝑡
𝐹 + 𝑄𝑡

𝐵   (3) 

𝑄𝑡
𝐹   =  𝐸𝑡   {∑ (∏

1

𝑅𝑡+𝑗

𝑘−1
𝑗=0 ) 𝐷𝑡+𝑘

∞
𝑘=1 }   (4) 

  𝑄𝑡
𝐵𝑅𝑡 = 𝐸𝑡{𝑄𝑡+1

𝐵 },   𝑜𝑟 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡𝑙𝑦,  𝑖𝑛 𝑙𝑜𝑔 − 𝑙𝑖𝑛𝑒𝑎𝑟 𝑓𝑜𝑟𝑚 𝐸𝑡{𝛥𝑞𝑡+1
𝐵 } = 𝑟𝑡 (5) 

We assume an economy with risk-neutral investors and an exogenous, time-varying 

gross risk-free interest rate. Asset prices are composed of the fundamental and bubble 

components. The fundamental value is defined as the present value of expected dividend 

flows, discounted by the interest rate, as shown in Equation (4). The bubble component１５, 

 
１４  Extending Barro's (1979) model, they argue that transactions are conducted by first 

converting Bitcoin into fiat currency or metal. 
１５ The bubble component is based on the rational bubble theory. A rational bubble arises when 

investors, with rational expectations, understand that the asset price exceeds its fundamental 

value due to a bubble component, and continue to invest based on the expectation that the bubble 

will persist. 
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defined as the difference between the asset price and its fundamental value, must satisfy 

the equilibrium condition shown in Equation (5). This condition stems from the assumption 

of risk-neutral investors: If the bubble's expected return were lower than the interest 

rate, investors would sell the asset and shift their investments to the risk-free asset. 

Otherwise, they would continue to hold the asset. 

The effect of monetary tightening on asset prices can be decomposed into its impacts 

on the fundamental and bubble components (Equation (6)). Regarding the effect on the 

fundamental component, Equation (7) shows that monetary tightening has a direct 

negative effect on the fundamental value by increasing the discount rate, thereby lowering 

the present value of future dividends. In addition, monetary tightening decreases future 

dividend flows through an economic slowdown.  

𝜕𝑞𝑡+𝑘

𝜕𝜀𝑡
𝑚 = 𝛾𝑡−1

𝜕𝑞𝑡+𝑘
𝐵

𝜕𝜀𝑡
𝑚 + (1 − 𝛾𝑡−1)

𝜕𝑞𝑡+𝑘
𝐹

𝜕𝜀𝑡
𝑚 , 𝑤ℎ𝑒𝑟𝑒 𝛾𝑡−1 ≡

𝑄𝑡
𝐵

𝑄𝑡
.  (6) 

𝜕𝑞𝑡+𝑘
𝐹

𝜕𝜀𝑡
𝑚 = ∑ Λ𝑗((1 − Λ)

𝜕𝑑𝑡+𝑘+𝑗+1

𝜕𝜀𝑡
𝑚

∞
𝑗=0 −

𝜕𝑟𝑡+𝑘+𝑗

𝜕𝜀𝑡
𝑚 ).   (7) 

𝜕𝑞𝑡+𝑘
𝐵

𝜕𝜀𝑡
𝑚 = {

𝜓𝑡
𝜕𝑟𝑡

𝜕𝜀𝑡
𝑚                        𝑓𝑜𝑟 𝑘 = 0

𝜓𝑡
𝜕𝑟𝑡

𝜕𝜀𝑡
𝑚 + ∑

𝜕𝑟𝑡+𝑗

𝜕𝜀𝑡
𝑚         𝑓𝑜𝑟 𝑘 = 1, 2, …𝑘−1

𝑗=0

   (8) 

The effect of monetary tightening on the bubble component is given by Equation 

(8). Monetary tightening impacts the bubble component through two channels. The first 

is the expected growth rate channel: in a rational bubble, when interest rates rise, the 

bubble’s expected growth rate increases accordingly (Equation (5)). The second is the 

immediate response of the bubble to unexpected interest rate changes, which is 

determined by the coefficient 𝜓𝑡 (Equation (10)). The coefficient 𝜓𝑡 represents the 

bubble's initial reaction to an unanticipated interest rate shock, and its sign and 

magnitude are indeterminate. If 𝜓𝑡 > 0, an interest rate increase immediately raises 

the bubble, whereas if 𝜓𝑡 < 0, it reduces the bubble. If 𝜓𝑡 = 0, the interest rate shock 

has no immediate effect on the size of the bubble, but the bubble is likely to increase 

in the long term. １６ Also, the effect of monetary tightening on the bubble component 

 
１６ Gali and Gambetti (2015) show that the indeterminacy of 𝜓𝑡 depends on how the 

interest rate shock affects the unexpected change in the bubble, 𝜉, defined as 𝜉𝑡 ≡ 𝑞𝑡
𝐵 − 𝐸𝑡−1𝑞𝑡

𝐵. 

Using ∆𝑞𝑡
𝐵 = 𝑟𝑡−1 + 𝜉𝑡, where follows a martingale difference process with an expected value of 
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depends on both the initial response parameter 𝜓𝑡 and the persistence of the interest 

rate shock, 𝜌𝑟 . １７ While monetary tightening consistently reduces the fundamental 

component, its effect on the bubble is theoretically ambiguous.１８ 

 

Adapting the Framework to Bitcoin Prices 

For the fundamental component, we consider Bitcoin's roles in capital control 

circumvention, marginal production costs, network value, and inflation hedging, and 

discuss how both the fundamental values and the bubble component respond to monetary 

tightening. 

Bitcoin's fundamental value can be defined as a means of circumventing capital 

controls and facilitating cross-border transfers. Empirical evidence (Karau, 2023; Graf 

von Luckner et al., 2023; Cerutti et al., 2024 suggests that U.S. monetary tightening or 

the imposition of domestic capital restrictions often triggers increased Bitcoin demand, 

particularly in emerging markets.１９ From this perspective, U.S. tightening monetary 

 
zero at all times. The unexpected change in the bubble is decomposed as, 𝜉𝑡 = 𝜓𝑡(𝑟𝑡 − 𝐸𝑡−1{𝑟𝑡}) +

𝜉𝑡
∗. In this paper, when applying the framework to Bitcoin, we abstract from this channel by 

assuming exogenous interest rates. 
１７ Gali and Gambetti (2015) explains that the persistence of the interest rate shock (i.e., 

𝜕𝑟𝑡+𝑘

𝜕𝜀𝑡
𝑚 = 𝜌𝑟

𝑘) plays a crucial role in the effect of monetary tightening on the bubble component. The 

higher 𝜌𝑟 is, the longer the effect of the interest rate increase lasts, continuously influencing the 

bubble's growth rate. 
１８ When 𝜓𝑡 > 0, the bubble initially increases and continues to rise due to the higher expected 

growth rate resulting from the interest rate increase. When 𝜓𝑡 =0, the bubble does not react 

immediately but gradually increases over time as the expected growth rate rises. Finally, 

when 𝜓𝑡 < 0, the bubble initially decreases but eventually rises in the long run as the expected 

growth rate increases following the interest rate hike. Therefore, Galí and Gambetti (2015) 

concluded that interest rate hikes do not always suppress asset price bubbles; under certain 

conditions, they may even expand. In particular, if 𝜓 is small and nonnegative, if the real interest 

rate response is persistent, or if the bubble component is sufficiently large, the bubble can grow. 
１９ Karau (2023) shows that monetary tightening reduces Bitcoin holdings in advanced 

economies while significantly increasing holdings on exchanges based in China and South Korea. 

Similarly, Graf von Luckner et al. (2023) document surges in Bitcoin trading in Argentine pesos 

following the introduction of capital controls. Cerutti et al. (2024) also find a strong link between 
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policy is expected to have a positive effect on Bitcoin's fundamental value (∂qt+k
F / ∂εt

m  >

 0), as it may induce capital inflows Bitcoin when other countries maintain their existing 

monetary policy stances. 

Second, Podhorsky (2024) defines Bitcoin's fundamental value as the marginal cost 

of production.２０ Under this framework, U.S. tightening monetary policy is expected to 

raise the fundamental value (𝜕𝑞𝑡+𝑘
𝐹 /𝜕𝜀𝑡

𝑚  >  0) by increasing electricity and financing costs 

for miners.２１ 

Third, the Metcalfe's Value, which measures network value, is another candidate for 

Bitcoin's fundamental value. (Peterson, 2018)２２ This value is proportional to the square 

of active accounts.２３ Under U.S. monetary tightening, the number of user accounts and 

the Bitcoin account balances may decline. Therefore, U.S. monetary tightening is 

expected to have a negative or negligible effect on Bitcoin's fundamental value 

(𝜕𝑞𝑡+𝑘
𝐹 / 𝜕𝜀𝑡

𝑚  ≤  0).２４ 

Lastly, Bitcoin's fundamental value may stem from its role as a hedge against inflation 

or as a payment method due to its fixed total supply and decentralized design. Consistent 

with this view ２５ , U.S. tightening monetary policy is expected to reduce Bitcoin's 

 
cross-border crypto flows and incentives to evade capital controls. 

２０ It is calculated as mining cost(the miners’equipment and electricity costs) relative to 

expected revenue(the product of block rewards and the expected number of blocks mined). He 

attributes its explosive price behavior to fundamental changes in mining difficulty rather than 

bubbles. 
２１ Bitcoin’s difficulty adjustment mechanism ensures a fixed ten-minute block interval. While 

monetary tightening may discourage mining activity due to falling Bitcoin prices and rising costs, 

the continuous participation by large-scale miners is likely to limit this decline. This suggests 

that the actual impact on marginal production costs may remain negligible. 
２２ He applied Metcalfe's Law to Bitcoin, and defined bubbles as price deviations from Metcalfe 

Value and attributes the 2013 price surge to market manipulation rather than trading activity or 

irrational exuberance. 
２３ The Metcalfe Value is computed by potential network connections, M =

n(n−1)

2
(where n is for 

the number of wallets), relative to Bitcoin’s scarcity, i.e., difference between the total supply 

limit (B) and circulating supply(b). For detailed formula, see [Table 4]. 
２４ However, we do not eliminate the possibility that, under a tight monetary policy stance, Bitcoin 

account balances may decline while the number of accounts remains relatively stable. 
２５ Choi and Shin(2022) find that Bitcoin prices responded positively to inflation expectations 

during the COVID-19 pandemic. Moreover, several theoretical studies view Bitcoin as a digital 
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fundamental value(𝜕𝑞𝑡+𝑘
𝐹 / 𝜕𝜀𝑡

𝑚  <  0), as a monetary policy-induced economic slowdown or 

a decline in CPI may weaken demand for Bitcoin as both an inflation hedge and a payment 

instrument. 

Given Bitcoin’s lack of intrinsic cash flows, it is widely viewed as a 'bubbly asset' 

driven by speculative demand (Cheah and Fry, 2015; Pietrzak, 2023; Bindseil and Schaaf , 

2024)２６. This speculative sentiment is reinforced by characteristics such as high price 

volatility, the absence of price stabilizers like circuit breakers２７ and supply inelasticity. 

Consequently, Bitcoin is influenced more by popularity and public attention than by 

macroeconomic factors (Ciaian et al., 2016; Goczek and Skliarov, 2019; Kapar and Olmo, 

2021), making it highly sensitive to external shocks and increasing its bubble sensitivity 

(|𝜓𝑡|) to interest rates. 

The response of Bitcoin's bubble to tightening monetary policy is as Equation (8). 

The initial bubble reaction depends on the sign of the bubble coefficient (𝜓𝑡). This reaction 

is largely driven by investor sentiment in the Bitcoin market and liquidity flows across 

asset markets. Negative bubble coefficient, 𝜓𝑡  suggests a shift of funds back to 

traditional assets and a sharp decline in speculative demand for Bitcoin, while positive 

coefficient, (𝜓𝑡) indicates strong speculative demand and investor expectations of future 

price increases. 

Ultimately, the impact on Bitcoin is determined by the combined responses of its 

fundamental and bubble components. If fundamental value is defined by capital control 

circumvention or marginal cost of production, tightening monetary policy increases 

fundamental value (Equation (9)). In this case, a positive or neutral bubble reaction (𝜓𝑡 >

0 𝑜𝑟 𝜓𝑡 = 0) leads to a price rise as both components growing together２８. Conversely, 

when an immediate bubble contraction (𝜓𝑡 < 0) works in the opposite direction of the 

 
medium of exchange (Narayanan et al., 2016; Schilling and Uhlig, 2019; Ciaian et al., 2016).  
２６ Several studies argue that Bitcoin’s fundamental value is near zero due to the lack of 

intrinsic cash flows. Moreover, Bindseil and Schaaf (2024) note its limited role as a practical 

payment method even after the approval of Bitcoin spot ETFs. 
２７ These factors make Bitcoin more vulnerable to sharp declines and panic selling compared to 

traditional markets. 
２８ Karau (2021) found that Bitcoin demand and prices rose in East Asian countries with capital 

controls after tightening monetary policy, which seems applicable here. Bitcoin's fundamental 

value likely increased as a means of capital movement, and, combined with speculative demand, 

this likely led to an expansion of the bubble. 
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fundamental component, thereby mitigating the sharp price decline driven by a large 

bubble component. 

𝜕𝑞𝑡+𝑘
𝐹

𝜕𝜀𝑡
𝑚 > 0,   

𝜕𝑞𝑡+𝑘

𝜕𝜀𝑡
𝑚   >  𝛾𝑡−1

𝜕𝑞𝑡+𝑘
𝐵

𝜕𝜀𝑡
𝑚      (9) 

When fundamental value is defined as Metcalfe's Value２９, an inflation hedge, or a 

medium of exchange, tightening monetary policy has a negative impact on fundamentals. 

(Equation (10)). If the fundamental value's share (1-𝛾𝑡−1) may either amplify the total 

price decline or mitigate the increase in the bubble component. If the bubble contracts 

immediately (𝜓𝑡 < 0) in response to an interest rate increase, both components will result 

in a larger price decrease. However, when 𝜓𝑡 > 0, the opposing effects lead to a smaller 

price decline, as the fundamental value decreases while the bubble expands. 

𝜕𝑞𝑡+𝑘
𝐹

𝜕𝜀𝑡
𝑚 < 0,

𝜕𝑞𝑡+𝑘

𝜕𝜀𝑡
𝑚 < 𝛾𝑡−1

𝜕𝑞𝑡+𝑘
𝐵

𝜕𝜀𝑡
𝑚      (10) 

[Table 1] Proposal for New Theoretical Framework: Summary 

Definition of 

Fundamentals 

Fundamental 

Response 

(
𝜕𝑞𝑡+𝑘

𝐹

𝜕𝜀𝑡
𝑚 ) 

Bubble Response 

(
𝜕𝑞𝑡+𝑘

𝐵

𝜕𝜀𝑡
𝑚 ) 

Result 

(as fundamental share↑) 

Capital Control 

Circumvention / 

Marginal 

Production Cost 

Positive 

(+) 

ψₜ < 0: immediately decrease, 

then recovers 
mitigates price decline 

ψₜ > 0: continuous increase amplifies price increase 

Network Value 

(Metcalfe’s 

Value) 

Negative 

(–) or 0*. 

ψₜ < 0: immediately decrease, 

then recovers  
amplifies price decline 

ψₜ > 0: continuous increase mitigates price increase 

Inflation Hedge 

/Medium of 

Exchange 

Negative 

(–) 

ψₜ < 0: immediately decrease, 

then recovers 
amplifies price decrease 

ψₜ > 0: continuous increase mitigates price increase 

Note: *When the fundamental response is zero, the overall price change is proportional to bubble 

component, rendering the bubble the main driver of Bitcoin's price dynamics. 

 
２９ When there is a negligible or no effect on fundamentals( i.e., 

𝜕𝑞𝑡+𝑘
𝐹

𝜕𝜀𝑡
𝑚 = 0)price changes 

become proportional to the bubble's share of the total price, 
𝜕𝑞𝑡+𝑘

𝜕𝜀𝑡
𝑚 = 𝛾𝑡−1

𝜕𝑞𝑡+𝑘
𝐵

𝜕𝜀𝑡
𝑚 . As 𝛾𝑡−1 

approaches 1, the price change will be almost entirely driven by the bubble; Thus, an 

immediately positive bubble reaction leads the total price to increase in proportion to 𝛾𝑡−1. If the 

bubble shrinks initially, the total price falls but may eventually rise as the bubble expands. If 

𝜓𝑡 = 0, the price is expected to increase in the long term. 
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These discussions are summarized in [Table 1].３０ This study predicts a decline in 

Bitcoin's price due to the impact of monetary tightening on both components. Among the 

candidates for Bitcoin's fundamental value, the demand for capital control circumvention 

- as supported by Karau (2023), Graf von Luckner et al. (2023; 2024)- is expected to be 

the best explanation for the analyzed price dynamics. Given Bitcoin’s lack of intrinsic 

cash flows, we expect rising interest rates to trigger an immediately negative bubble 

response (𝜓𝑡 < 0 ), leading to a sharp, immediate price decline. 

 

3. Empirical Analysis Model 
 

3.1. Data and Analytical Model 
 

This section describes the data and analytical methods used to estimate the impact 

of U.S. monetary tightening on Bitcoin prices. A sign-restricted Proxy VAR model is 

estimated using monthly U.S. data from August 2010 to June 2023, capturing Bitcoin's 

early stages and its intrinsic characteristics. Notable developments, including 

improvement in Bitcoin market efficiency (2013), China's regulatory actions (2017), and 

the rise of institutional investors (2019), are incorporated to reflect changes in the Bitcoin 

market. This study extends the time horizon of previous studies (Karau, 2021; Karau, 

2023; Pietrzak, 2024), providing a comprehensive empirical examination of Bitcoin's 

evolving characteristics３１ 

 

Data 

The baseline model includes six variables: the two-year government bond yield (𝑖𝑡), 

the industrial production index (𝑦𝑡), the consumer price index (𝑝𝑡), the commodity price 

index ( 𝑐𝑚𝑝𝑡 ), non-borrowed reserves ( 𝑛𝑏𝑟𝑡 ), and the Bitcoin price ( 𝑞𝑡 ), following 

Christiano et al. (1999), Uhlig (2005), and Bauer and Swanson (2023).  

𝑌𝑡 = [𝑖𝑡     𝑦𝑡     𝑝𝑡     𝑐𝑚𝑝𝑡     𝑛𝑏𝑟𝑡     𝑞𝑡]   (11) 

 
３０

 Additionally, this framework acknowledges that higher interest rates may also weaken the 

preference for risky assets, influencing Bitcoin's role within broader investment portfolios. 
３１ The high-frequency data event-study format (Karau, 2023) captures immediate reactions 

to monetary policy announcements but may not detect gradual effects on Bitcoin prices over time 
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We construct the external instrument using the component of monetary policy 

surprises proposed by Bauer and Swanson (2023) that is predictable from publicly 

available macroeconomic and financial information.３２ ３３ Detailed data descriptions 

and sources are provided in [Appendix Ⅰ.1] 

 

Analytical Model 

The empirical analysis follows Cesa-Bianchi and Sokol (2022) and employs a sign-

restricted Proxy VAR model, combining the external instrument approach (Stock and 

Watson, 2012; Mertens and Ravn, 2013) with the sign restriction method (Uhlig, 2005). 

The structural Vector Autoregression (SVAR) model is expressed as follows: 

𝐴𝑌𝑡 = ∑ 𝐶𝑗𝑌𝑡−𝑗 + 𝑑 + 𝜀𝑡 .
𝑝
𝑗=1    (12) 

By multiplying both sides of the SVAR equation by 𝐴−1, we obtain the reduced-form 

VAR, expressed as: 

𝑌𝑡 = ∑ 𝐵𝑗𝑌𝑡−𝑗 + 𝑐 + 𝑢𝑡 .
𝑝
𝑗=1    (13) 

Here, 𝐵𝑗  =  𝐴−1𝐶𝑗 ;  𝑆 = 𝐴−1. The shocks in the reduced-form model and those in the 

structural model are related by 𝑢𝑡   =  𝑆𝜀𝑡 , and the variance-covariance matrix of the 

reduced-form residual is 𝐸[𝑢𝑡  𝑢𝑡
′ ]  = 𝐸[𝑆𝑆′] = ∑𝑢 , which follows from the assumption 

𝐸[𝜀𝑡  𝜀𝑡
′]= I. The reduced-form residuals vector 𝑢𝑡 is decomposed into monetary policy 

shock, 𝑢𝑡
𝑝

, and other shocks, 𝑢𝑡
𝑞′

, corresponding to structural shock vector, ε𝑡= [ε𝑡
𝑝

, ε𝑡
𝑞′

]
,
. 

To identify these structural shocks, additional restrictions are required. 

In the Proxy VAR framework, the structural monetary policy shock ε𝑡
𝑝
 is identified 

 
３２ This procedure isolates the information effect embedded in monetary policy announcements. 

This information-related shock is used as an external instrument, while pure monetary policy 

shocks uncorrelated with it are identified using sign restrictions. 

３３ Bauer and Swanson (2023) proposed two versions of monetary policy surprises. Previous 

studies (Kuttner, 2001; Gürkaynak et al., 2005; Bernanke and Kuttner, 2005; Gertler and Karadi, 

2015; Jarociński and Karadi, 2020) have used high-frequency changes in interest rates around 

the FOMC announcements as proxy variables to identify monetary policy. However, Bauer and 

Swanson (2023) argue that such surprise measures may violate the exogeneity condition, as 

monetary policy surprises could be correlated with macroeconomic and financial indicators that 

are already known before the FOMC announcements. The orthogonalized version eliminates the 

information effect related to publicly available macroeconomic and financial data released prior to 

the announcements. 
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using high-frequency market responses as external instruments. For the instrument to 

be valid, it must satisfy both relevance and exogeneity conditions: 

𝐸[𝑍𝑡  𝜀𝑡
𝑝

] = 𝜙 ≠ 0, 𝐸[𝑍𝑡  𝜀𝑡
𝑞

] = 0 (14) 

Under these conditions, the external instrument allows the estimation of the causal 

effects of the monetary policy shock on the variables within the system (Stock and Watson, 

2012; Mertens and Ravn, 2013). For the detailed identification procedure, see [Appendix 

Ⅰ.3]. 

The identification strategy follows the approach outlined by Cesa-Bianchi and Sokol 

(2022). We first use external instruments to identify predicted monetary policy surprises, 

including central bank information shocks, Then, we identify unrelated, pure monetary 

policy shocks using sign restrictions. To identify pure tightening shocks, as in Uhlig (2005) 

and Scholl and Uhlig (2008), we impose constraints: the industrial production index, 

consumer price index, and non-borrowed reserves respond negatively for six months, 

while the two-year government bond yield respond positively. These sign restrictions 

align with the typical effects of monetary policy shocks and are consistent with theoretical 

intuition. Furthermore, when estimating the model, the lag was selected as p = 2３４ 

based on the Akaike Information Criterion. 

 

3.2. Estimation Results 
 
 

Impact of Contractionary Monetary Policy on Bitcoin 

This section examines the effects of U.S. contractionary monetary policy on Bitcoin. 

The analysis spans from August 2010 to June 2023, covering both the early stages of the 

Bitcoin market and the COVID-19 pandemic. Additionally, a sub-period from October 

2017 to June 2023 is analyzed to account for market maturation３５ and the emergence 

of fundamental value. 

 

 

３４ The main results remain robust when the lag order is extended to p = 3 or p = 6. 

３５ This sub-period also coincides with improvements in Bitcoin’s market efficiency. Urquhart 

(2016) and Bariviera (2017) show that Bitcoin’s market efficiency improved after mid-2013, 

with returns becoming informationally efficient after 2014. Therefore, it can be inferred that the 

market has likely become even more efficient during the recent period starting in 2017. 
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 [Figure 2] Bitcoin Price Response to Pure Monetary Policy 
Aug 2010 – Jun 2023 

 

Oct 2017 – Jun 2023 

 

Notes: 1) The transparent blue area represents the 90% confidence interval, and the 

dark blue area represents the 68% confidence interval. 

2) The vertical axis is measured in percentages (%). 
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[Table 2] Summary of Bitcoin Price Response to Pure Contractionary Monetary Policy Shock 
Full sample (Aug 2010 – Jun 2023) 

Model lag t1) Bitcoin price response maximum response 

Proxy VAR 2 0~7 -21.5 -27.9 

3 0~7 -19.7 -34.2 

6 0~8 -20.6 -24.6 

Recent period (Oct 2017 – Jun 2023) 

Model lag t Bitcoin price response maximum response 

Proxy VAR 2 0~12 -15.6 -15.6 

3 0~13 -19.1 -19.1 

6 0~17 -15.5 -19.1 

Note: Statistically significant periods at the 68% confidence level. 
 

 

Empirical results([Figure 2]) show that Bitcoin prices consistently decline in 

response to pure contractionary monetary policy shocks across all periods. For the entire 

period (August 2010 to June 2023), a 10bp shock in the two-year government yield 

causes Bitcoin prices to drop by 21.5%, reaching a maximum decline of 27.9%. The 

decline remains significant for 7 periods. Similarly, the industrial production index falls 

by 0.47% and the consumer price index by 0.12%, which is consistent with 

macroeconomic theory. In the recent period (October 2017 to June 2023), Bitcoin prices 

decline immediately by 15.6% after a pure contractionary shock, with the effects lasting 

for 17 months. The industrial production index drops by 0.5% and the consumer price 

index by 0.1%, showing results similar to the full sample period. 

The findings of this study differ from those of Karau (2021, 2023) and Pietrzak 

(2023)
３６. These discrepancies stem from differences in sample periods, data frequency, 

and identification methods.３７ This study uses monthly data to capture the long-term 

effects
３８ by considering Bitcoin's lower liquidity compared to traditional assets and 

 
３６ Karau (2021) reports that Bitcoin prices rose following U.S. contractionary monetary policy 

shocks from July 2013 to June 2021, whereas Karau (2023) finds a price decline only after 

September 2020. 
３７ Prior studies (Karau, 2021; Karau, 2023; Pietrzak, 2023) identified monetary policy surprises 

using high-frequency data, which may include noise (changes in risk premia unrelated to policy). 

They also imposed sign restrictions—short-term interest rates (+) and stock prices (−)—to 

identify pure monetary shocks. 
３８

 This allows for the identification of long-term effects (24-month impulse responses) beyond 
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including macroeconomic variables like industrial production and consumer prices. This 

approach offers a more reliable view of Bitcoin's response to U.S. monetary policy. 

 

[Figure 3] Changes in Bitcoin Investor Composit ion 
 

Source: Coinbase. 

 

Specifically, the results show that Bitcoin prices consistently decline in response to 

contractionary monetary policy shocks, with smaller but longer-lasting decreases in the 

recent period (October 2017–June 2023). Two factors contribute to this: First, market 

inefficiency and structural limitations. In the early Bitcoin market, low trading volume and 

liquidity, combined with shallow market depth
３９ and a limited number of exchanges, 

made prices sensitive to a small number of large transactions (Scaillet et al., 2020; Gandal 

et al., 2018). Additionally, the absence of institutional investors and the dominance of 

retail investors resulted in unstable liquidity, causing prices to rely more on speculation 

than fundamentals, thereby making the market inefficient
４０. 

In the recent period, the Bitcoin market has matured, with improved efficiency driven 

 
the 50-week horizon in Karau (2021) and the 50-day impulse responses in Karau (2023). 
３９ According to Scaillet et al. (2020), Bitcoin’s bid–ask spread reached several dollars, which 

was large compared to the price level at the time ($5–$30). Although order book data were limited, 

frequent price jumps during periods of high volume and wider spreads indicate shallow market 

depth. 
４０ Empirical findings by Takaishi and Adachi (2020) and Urquhart (2016) also support the view 

that the Bitcoin market was inefficient during 2010–2013, but efficiency improved over time. 
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by the entry of institutional investors４１, cryptocurrency custody services, and regulatory 

reforms. As professional investors systematically track macro news, Bitcoin's price 

dynamics have become more consistent with standard asset pricing mechanisms. This is 

consistent with Karau(2023), who found that the post Covid-19 change in Bitcoin investor 

composition reinforced standard asset pricing mechanisms. Institutional participation has 

also improved the market liquidity (Ozdamar et al., 2022). 

Regulatory developments in the U.S. - including the IRS's 2014 classification of 

Bitcoin as a taxable asset
４２, the SEC's 2017 recognition of Bitcoin as a security４３, the 

OCC's 2020 approval of bank custody services, and the SEC's 2024 approval of spot 

ETFs-have enabled legal entities and financial institutions to hold and trade Bitcoin.(see 

Appendix [Table AⅠ-2])
４４ These changes facilitated the participation of institutional 

investors such as corporations, pension funds, and university funds,
４５ as well as the 

direct holding by major financial institutions. The introduction of crypto custody services 

by U.S. financial firms and the approval of spot Bitcoin ETFs
４６ have driven institutional 

investor inflows
４７ ４８. This shift has reinforced Bitcoin's status as an institutional 

 
４１ As shown in [Figure 3], Coinbase statistics indicate that the share of institutional investors 

in the Bitcoin market increased significantly, from 20% in Q1 2018 to 86% in Q4 2022. 
４２ In 2014, the U.S. Internal Revenue Service classified Bitcoin as property for income tax 

purposes, making it taxable. 
４３  In 2017, the SEC responded to the spread of ICOs in the U.S. by recognizing certain 

cryptocurrencies as securities under certain conditions and emphasizing regulatory application to 

ICO-related assets. 
４４ Although corporate Bitcoin holdings were not explicitly “permitted” at a specific point, 

gradual tax and regulatory reforms institutionalized Bitcoin as a recognized asset class. This 

development provided the legal framework for corporations to use Bitcoin as an investment asset. 
４５ See Appendix. [Table AⅠ-3] for institutional investment details. 
４６  Gary Gensler, “Statement on Spot Bitcoin,”  SEC Newsroom, January 10, 2024, U.S. 

Securities and Exchange Commission, https://www.sec.gov/newsroom/speeches-

statements/gensler-statement-spot-bitcoin-011023. Accessed November 14, 2024. 
４７ Hyung-kyu Park. “Bitcoin Spot ETFs: Retail Investors Bought More Than Institutions.” 

Yonhap Infomax, May 17, 2024, 

https://news.einfomax.co.kr/news/articleView.html?idxno=4309827. Accessed November 14, 

2024. 
４８ The U.S. spot Bitcoin ETFs use a cash-settlement mechanism in which the ETF issuer 

directly purchases the underlying Bitcoin asset. While authorized participants (APs) do not need 

to buy Bitcoin directly, financial institutions may still hold spot Bitcoin to maintain price efficiency. 
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investment asset, a trend continuing beyond the period analyzed in this study. 

Second, speculative bubbles and fundamental changes. In the early period (August 

2010 to June 2013), a significant speculative bubble in the Bitcoin prices may have burst 

during an interest rate shock, amplifying the subsequent price decline. Previous studies 

(Cheah and Fry, 2015; Cheung et al., 2015) confirm the existence of the speculative 

bubbles, which contributed to the collapse of the Mt. Gox exchange. After 2017, Bitcoin 

demand as a tool for circumventing capital controls became more pronounced. For 

example, Graf von Luckner et al. (2023) highlight Argentina in 2019 as a case where 

Bitcoin demand was driven by capital control circumvention
４９. As a result, after October 

2017, Bitcoin's fundamental value as a means of capital controls circumvention likely 

reduced the magnitude of price declines in response to interest rate hikes. In other words, 

fundamental demand mitigated the response driven by speculative bubbles. 

Forecast error variance decomposition results show that the impact of monetary 

policy on Bitcoin price fluctuations has increased in the recent period (see [Table 3]). 

The rise in monetary policy’s explanatory power reflects reduced market noise and a 

more structured price response driven by institutional participation, rather than an 

increased vulnerability to monetary shocks. 

 

[Table 3] Explanatory Power of Monetary Policy on Bitcoin Prices 

Period t=0 t=3 t=6 t=9 t=12 t=18 t=24 

Full Sample  

(2010.8 ~ 

2023.6) 

6.5 7.4 10.1 10.8 10.8 10.8 10.9 

(0.0, 

32.8) 

(0.9, 

23.2) 

(1.5, 

26.5) 

(1.8, 

29.1) 

(2.0, 

30.5) 

(2.0, 

31.2) 

(2.3, 

31.2) 

Recent Period 

(2017.10 ~ 

2023.6) 

4.4 10.7 13.1 13.7 14.1 14.5 14.9 

(0.0, 

23.5) 

(1.6, 

37.1) 

(2.4, 

36.2) 

(2.9, 

36.6) 

(3.0, 

36.1) 

(3.4, 

36.3) 

(3.2, 

36.3) 

Note: 1) Based on the calculation of forecast error variance decomposition 
 

 

 

 
４９  Following the implementation of capital controls in Argentina in 2019, trading via 

LocalBitcoins in Argentine pesos increased sharply, rapidly expanding the domestic Bitcoin 

market. 
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Fundamental Value and Monetary Policy Shock 
 

[Table 4]Fundamental Value and Measurement Indicators 

Category Measurement Indicators 

1. Capital Control Circumvention - 

2. Marginal Cost of Production • Marginal electricity cost of producing +1 BTC 

𝑑𝑖𝑓𝑓𝑖𝑐𝑢𝑙𝑡𝑦 ∗ 232 ∗ 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦𝑐𝑜𝑠𝑡

(𝑟𝑒𝑤𝑎𝑟𝑑 ∗ 𝑎𝑛𝑡𝑚𝑖𝑛𝑒𝑟𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 ∗ 106)
 

Based on mining machine (Antminer) efficiency 

3. Network Value • Metcalfe’s Value 

V  =  A  ∗   ( M  ∗
1

𝑙𝑛(𝐵 / 𝑏𝑡−1)
), where 𝑀 =

𝑛(𝑛−1)

2
. 

B: Total possible Bitcoin supply (21 million) 

b: Bitcoins issued to date 

N: Number of Bitcoin users (wallets) 

4. Inflation Hedge • 5-Year breakeven inflation rate 

• Expected inflation (UMich expected inflation) 

• Gold price 

5. Medium of Exchange / Payment • Number of Bitcoin merchants (2012–2023) 

• BitPay merchant transaction volume (2017–2018) 

 

We empirically test whether Bitcoin’s fundamental value components respond to 

monetary policy shocks in line with the theoretical framework. Among five candidates, 

we focus on two that can be measured reliably and continuously: the marginal cost of 

production and network value. We then analyze how monetary policy shocks affect each 

component. 

First, the marginal cost of production is computed following Delgado-Mohatar et al. 

(2019), using the electricity-based marginal cost of generating an additional unit of output. 

Specifically, this marginal cost corresponds to the additional electricity expense required 

to produce one more Bitcoin. We assume the use of Antminer devices, which are widely 

adopted in the mining industry; for each production date we employ the most energy-

efficient model available at that time. 

Second, the network value is calculated based on the Metcalfe’s value formulation 

proposed in Peterson (2018). The number of Bitcoin users is proxied by the number of 

active addresses holding at least 1 native unit from CoinMetrics, which provides a widely 
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used measure of network participation. We compute the implied Metcalfe-based network 

value and examine how these values respond to monetary policy shocks. 

Due to data limitations, we leave the analysis of capital-control circumvention for 

future research. We also exclude inflation-hedging and medium-of-exchange value 

components. Bitcoin’s extreme price volatility limits its role as an effective inflation 

hedge, and statistical evidence indicates negligible transactional use.
５０

 

 

[Figure 4] Fundamental and Monetary Pol icy Shock: mpc 
Entire Period (2010.8 ~ 2023.6)       Recent Period (2017.10 ~ 2023.6) 

  
Notes: 1) The transparent blue area represents the 90% confidence interval, and the dark blue area represents 

the 68% confidence interval. 

2) The vertical axis is measured in percentages (%). 

 

Contrary to the theoretical prediction, the estimated fundamental component declines 

in response to monetary policy shocks. This implies that interpreting the fundamental 

component as the marginal production cost is not consistent with the empirical 

evidence.
５１

 

 

 

 
 

 
５０ For instance, BitPay — the oldest and most widely adopted Bitcoin payment processor 

— handled only 0.8% of total Bitcoin market capitalization in August 2013, and this share declined 

to 0.16% by May 2019. These observations indicate that payments and transactional demand 

constitute only a negligible fraction of Bitcoin's overall demand, providing limited explanatory 

power for its market value. 
５１ No substantial differences were observed even when using alternative measures of network 

activity, such as the number of active addresses or the count of addresses holding at least 100 

native units. 
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[Figure 5] Fundamental and Monetary Policy Shock: Network Value  
Entire Period (2010.8 ~ 2023.6)      Recent Period (2017.10 ~ 2023.6) 

  
Notes: 1) The transparent blue area represents the 90% confidence interval, and the dark blue area represents 

the 68% confidence interval. 

2) The vertical axis is measured in percentages (%). 

 

Inconsistent with theoretical predictions, the estimated fundamental component 

declines following monetary policy shocks; however, this effect is statistically 

insignificant for the entire period. This indicates that interpreting the fundamental 

component as a measure of network value is not supported by the empirical evidence. 

 

Insights regarding existing theories 
Our empirical results provide important insights regarding existing theories. First, 

the models of Narayanan (2016) and Ciaian et al. (2016) are inconsistent with our findings. 

Narayanan (2016) suggests that a decrease in the industrial production index caused by 

tight monetary policy should reduce Bitcoin’s use as a medium of exchange and lower its 

price. However, we did not observe a persistent price decline following decreases in 

industrial production. Similarly, while Ciaian et al. (2016) predict that Bitcoin prices 

should fall with lower inflation, our results do not support this view. 

Second, Podhorsky's (2024) approach, which defines Bitcoin's fundamental value as 

its marginal cost of production, does not explain our results. This approach is primarily 

based on a supply-side pricing logic and does not fully capture Bitcoin's sensitivity to 

demand-side dynamics. Instead, demand-side factors—such as contraction in speculative 

demand and investment sentiment—play a critical role in explaining Bitcoin price 

movements. 

Furthermore, the interpretation of Bitcoin's fundamental value as an inflation hedge 

or a medium of exchange is also inconsistent with our empirical findings. According to 

this view, a stronger fundamental value should lead to a larger decline in Bitcoin prices 
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in response to monetary tightening.
５２ However, our results do not support the tendency 

for Bitcoin's immediate price drop to deepen following contractionary monetary shocks 

in the recent period. 

Due to data limitations, we do not conduct a direct empirical analysis of Bitcoin’s role 

as a capital-control circumvention tool. Nonetheless, descriptive evidence from BIS 

(2025) indicates that such a channel may exist. Between January and April 2019, flows 

from China to the United States accounted for about 1% of all cross-border transactions 

among more than 180 countries—the highest globally—while flows from Russia to the 

United States represented roughly 0.7%, ranking fifth. Given that this period coincided 

with a monetary tightening cycle, these patterns suggest that demand for Bitcoin as a 

vehicle to bypass capital controls may have persisted even under contractionary policy 

conditions. 

These observations are consistent with the view that Bitcoin may serve as a channel 

for capital outflows in countries with restrictive capital regimes; hence, the demand for 

capital-control circumvention remains a plausible component of Bitcoin’s fundamental 

value. 

 

Interpretation using Gali and Gambetti(2015) Model 
 

An extended framework based on Gali and Gambetti (2015) better explains our 

findings. Regarding the Bitcoin bubble component, the model assumes a negative 

coefficient,５３ implying that an interest rate hike initially reduces the bubble. This 

mechanism is consistent with the large and immediate decline in Bitcoin prices observed 

in our empirical results. However, it is notable that our assumption of a negative 

immediate bubble response (𝜓𝑡 < 0) does not eliminate the possibility of the bubble 

 
５２ Choi and Shin (2022) provide evidence for an increased inflation-hedging role for Bitcoin 

during the Covid-19 pandemic, showing that prices have reacted more positively to shocks in 

inflation and inflation expectations in recent periods. 
５３  The assumption of 𝜓𝑡 = 0 fails to explain Bitcoin’s sharp price fluctuations driven by 

speculative demand and lack of market safeguards. Thus, assuming bubbles react gradually rather 

than immediately is unrealistic. The alternative assumption of  𝜓𝑡  > 0 implies that interest rate 

hikes reduce liquidity and risk appetite, making immediate bubble expansion unlikely and 

inconsistent with economic intuition. 
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growing over time. This is, the bubble may expand again if market sentiment recovers or 

new optimistic expectations arise. 

Throughout the entire time sample, including the early stages, market inefficiency - 

stemming from low liquidity and limited institutional participation - may have resulted in 

a large absolute value of Bitcoin's sensitivity (|𝜓𝑡|). In the recent period (2017.10–

2023.6), however, an improvement in market efficiency due to an increase in institutional 

participation may result in a reduction in the absolute value of this sensitivity (|𝜓𝑡|).  

Next, from the perspective of fundamental value, demand for capital-control 

circumvention has become noticeable in recent periods. This shift has led to a decrease 

of bubble component (𝛾𝑡) and a smaller price decline in response to monetary tightening. 

In the early period, when the bubble component likely accounted for nearly all of Bitcoin's 

value(𝛾𝑡 ≡
𝑄𝑇

𝑄
≈ 1), its price reaction to monetary tightening would have been almost 

identical to the reaction of the bubble component (i.e., 
𝜕𝑞𝑡+𝑘

𝜕𝜀𝑡
𝑚 ≒ 𝛾𝑡−1

𝜕𝑞𝑡+𝑘
𝐵

𝜕𝜀𝑡
𝑚 ). Since October 

2017, however, the increased fundamental value of Bitcoin as a means of circumventing 

capital controls appears to have weakened the bubble-shrinking mechanism (i.e., 

(1 − 𝛾𝑡−1)
𝜕𝑞𝑡+𝑘

𝑓

𝜕𝜀𝑡
𝑚 > 0,

𝜕𝑞𝑡+𝑘

𝜕𝜀𝑡
𝑚 > 𝛾𝑡−1

𝜕𝑞𝑡+𝑘
𝐵

𝜕𝜀𝑡
𝑚 ). 

 

3.3. Robustness Checks 
The robustness of the proxy VAR analysis was verified through several tests, as 

summarized in [Appendix Ⅰ.5]. The main sign-restricted proxy VAR with two lags 

(selected by the AIC) yields similar results when using three or six lags, or replacing the 

two-year Treasury yield with the one-year yield. Using the monetary policy surprise 

(MPS) variable from Bauer and Swanson (2023) or a newly constructed measure５４ 

since June 2010 produced almost identical results. The results are also robust to 

extending the Christiano et al. (1999) framework to include additional macroeconomic 

variable, total reserves, with Bitcoin prices continuing to decline following contractionary 

monetary policy shocks ([Figure A-1], [Figure A-2]). 

 

 
５４ Excluding the effects of macroeconomic data releases. 
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4. Comparing the Impact of Monetary Policy on Different 

Assets 
 

4.1. The Effects of Monetary Policy on Stocks.  
 

[Figure 6] Proxy VAR Impulse Response Function: S&P 500 index  
Entire time sample (Aug 2010 ~ Jun 2023)   Recent Periods (Oct 2017 ~ Jun 2023) 

  

Notes: 1) The transparent blue area represents the 90% confidence interval, and the dark blue 

area represents the 68% confidence interval. 

2) The vertical axis is measured in percentages (%). 

 
Stock prices generally decline under contractionary monetary policy, as equities are 

risky assets. Tighter policy raises the equity risk premium, increases borrowing costs, 

and weakens firms’ balance sheets, thereby reducing liquidity and equity demand 

(Bernanke and Kuttner, 2005). In addition, higher interest rates increase discount rates 

and lower expected dividends, reducing stock valuations (Galí and Gambetti, 2015). 

Empirical results show that stock prices exhibit a moderate but persistent decline 

following contractionary monetary policy shocks, while Bitcoin prices experience a 

sharper short-term drop. Specifically, stock prices fall by 3.9% and remain significantly 

negative for up to 16 periods. In contrast, Bitcoin prices decline by 21.5% on impact and 

reach a trough of 27.9 at t=1.５５ 

 

 
５５ These patterns remained robust across models with different lag specifications (2, 3, and 6 

lags), confirming the consistency of the results. 
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[Table 5] Stock and Bitcoin Price Responses to Contractionary Monetary Policy 

 
Lag t¹ Stock 

Price 

Response 

Maximum 

Response 

t Bitcoin 

Price 

Response 

maximum 

Response 

Full Sample (2010.8–2023.6) 

2 0–16 -3.9 -3.9 0~7 -21.5 -27.9 

3 0–14 -4.5 -4.5 0~7 -19.7 -34.2 

6 0–16 -2.8 -2.8 0~8 -20.6 -24.6 

Recent Period (2017.10–2023.6) 

2 0–21 -4.3 -4.3 0~12 -15.6 -15.6 

3 0–19 -4.0 -4.0 0~13 -19.1 -19.1 

6 0–10 -2.3 -2.3 0~17 -15.5 -19.1 

Notes: 1) The statistically significant periods are determined based on a 68% confidence level. 

2) The response is measured in percentages (%). 

The different effects of monetary policy tightening on stock prices and Bitcoin prices 

can be attributed to fundamental and structural mechanisms. First, stock prices are partly 

determined by expected future cash flows. Under monetary policy tightening, higher 

interest rates raise the discount rate and reduce expected dividends, leading to lower 

stock valuations. In contrast, Bitcoin - lacking intrinsic value and a cash-flow mechanism 

- mainly reflects shifts in risk appetite and liquidity conditions when interest rates rise. 

Consequently, Bitcoin tends to experience a sharper short-term drop as the fading of 

speculative sentiment dominates the real-economy slowdown channel. A decline in the 

industrial production index, in turn, erodes intrinsic value and expected cash flows, 

affecting stock prices over the medium-to-long term. 

Second, price stabilization mechanisms, such as circuit breakers５６, limit sharp 

short-term declines by preventing investor panic selling and enhancing market stability 

in the stock market (Kim and Yang, 2004). For example, during the market turmoil of 

March 2020, circuit breakers constrained the decline of the S&P 500 index to 9.5%, 

whereas Bitcoin — lacking such mechanisms — fell by 31.5%.５７  

Third, Bitcoin’s heightened price volatility in response to monetary policy tightening 

 
５６

 Circuit breakers limit stock price declines to 10%. 
５７

 The crash triggered a debate over the introduction of circuit breakers in the Bitcoin market 

(Lewitinn, 2020). 
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is largely driven by its inelastic supply.
５８

 In contrast, stock markets benefit from 

stabilization mechanisms such as share buybacks, which support shareholder value and 

mitigate crash risk. Numerous cases show that firms often use share repurchases to 

stabilize stock prices during periods of expected declines (Liano et al., 2003; Jia et al., 

2024)
 ５９ . Consequently, abrupt demand changes induce greater price volatility for 

Bitcoin, making it more vulnerable to sudden market fluctuations than stocks. 

 

4.2. The Effects of Monetary Policy on Gold 
 

Gold is widely regarded as a safe-haven asset and an inflation hedge (Worthington 

and Pahlavani, 2007; Zhu et al., 2018; Barsky et al., 2021). Nevertheless, contractionary 

monetary policy tends to exert downward pressure on gold prices from the demand side. 

Higher interest rates raise the opportunity cost of holding non-yielding gold by increasing 

the attractiveness of yield-bearing assets (Alimukhamedov, 2024). In addition, monetary 

tightening reduces inflation, weakening gold’s role as an inflation hedge (Barsky et al., 

2021), and signals improved economic stability, thereby reducing the attractiveness of 

gold as a safe haven. 

Both gold and Bitcoin respond sensitively to contractionary monetary policy in the 

short term; however, gold prices tend to rebound in the long run and gradually return to 

their original levels. During the full sample period, gold prices fell by approximately 3.1% 

immediately after the shock. 

Both assets experience short-term price declines, largely due to supply inelasticity. 

Gold production cannot increase quickly, and similarly, Bitcoin’s supply cannot adjust to 

abrupt demand shifts (Ammous, 2018). However, gold’s role as a safe-haven asset and 

an alternative investment to stocks differentiates its price dynamics. The perception of 

 
５８

 Bitcoin’s supply is capped at 21 million and increases at a predetermined, declining rate, 

making supply adjustments to meet demand impossible (Ammous, 2018). 
５９ In May 2024, Apple announced a $110 billion share buyback to offset its poor performance, 

causing its stock price to rise 7% and restoring investor confidence (Reuters, May 2024). JD.com’

s $5 billion buyback raised its stock price by 5.1% in pre-market trading (Reuters, August 2024). 

In October 2015, Samsung Electronics announced a ₩11.4 trillion (approx. $10 billion) buyback 

and cancellation plan, purchasing an additional ₩9.3 trillion worth of shares by 2017 and 

canceling 50% of treasury stock, more than doubling its share price by the end of 2015. 
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gold as a safe asset during economic crises limits the magnitude of its price decline. As 

interest rates stabilize or economic uncertainty rises, the demand for gold increases, 

potentially supporting a price recovery. Moreover, gold serves as a hedge against stock 

market instability (Baur and Lucey, 2010; Baur and McDermott, 2010), attracting investor 

demand during market turmoil and thereby mitigating the adverse effects of monetary 

tightening on gold prices 

 

[Figure 7] Proxy VAR Impulse Response Function:  Gold 
Entire time sample (Aug 2010 ~ Jun 2023)   Recent Periods (Oct 2017 ~ Jun 2023) 

  

Notes: 1) The transparent blue area represents the 90% confidence interval, and the dark blue 

area represents the 68% confidence interval. 

2) The vertical axis is measured in percentages (%). 

 

[Table 6] Gold and Bitcoin Price Responses to Contractionary Monetary Policy 
Lag t¹ Gold Price 

Response 

Maximum 

Response 

t Bitcoin 

Price 

Response 

maximum 

Response 

Full Sample (2010.8–2023.6) 

2 0~1 -3.1 -2.6 0~7 -21.5 -27.9 

3 0~1 -3.7 -2.8 0~7 -19.7 -34.2 

6 - -1.5 -1.2 0~8 -20.6 -24.6 

Recent Period (2017.10–2023.6) 

2 - -0.6 -0.7 0~12 -15.6 -15.6 

3 0~2 -1.0 -1.0 0~13 -19.1 -19.1 

6 4~5 -1.0 -1.5 0~17 -15.5 -19.1 

Notes: 1) The statistically significant periods are determined based on a 68% confidence level. 

2) The response is measured in percentages (%). 



 ３０ 

[Table 7] Explanatory Power of Monetary Policy on Assets Prices 

Analysis period Bitcoin Stock Gold 

Full Sample 

(2010.8 ~ 23.6) 
5.8 ~ 10.9 % 8.0~11.9% 5.8~11.3% 

Recent Period 

(2017.10 ~ 23.6) 
4.4 ~ 14.8 % 9.2~ 15.3% 7.1~15.0% 

Note: 1) Based on the calculation of forecast error variance decomposition. 

2) Summarized from period 0 to period 24 after the shock.  

 

Based on the forecast error variance decomposition over the full sample period, 

monetary policy shocks explain asset price fluctuations in the order of Bitcoin ≈ gold < 

stocks (see [Table 7]). In the recent period, however, Bitcoin’s exposure has become 

comparable to that of stocks and gold, indicating increasing macroeconomic relevance 

driven by institutional participation and improved market efficiency. 

 

4.3. The Effects of Monetary Policy on Other Cryptocurrencies 
 

We analyze the cases of Ripple and Ethereum, two cryptocurrencies at different 

stages of development, to explore their relevance to market efficiency. Ripple and 

Ethereum were selected as they have been among the largest cryptocurrencies by market 

capitalization. The analysis period is set from August 2014 for Ripple and from August 

2015 for Ethereum, reflecting their respective market inception dates. 

The analysis shows that the magnitude of price declines for Ripple and Ethereum is 

smaller in the recent period than in the full sample. During the full period — from August 

2014 to June 2023 for Ripple and from August 2015 for Ethereum — which includes the 

early market stages of both assets, the price responses of Ripple and Ethereum are 

similar to those of Bitcoin. Specifically, Ripple experienced a decline of -22.4% 

immediately after the shock (though insignificant), while Ethereum experienced a decline 

of -31.7% and remained significantly negative up to period 22. In the recent period, under 

a tight monetary policy shock, Ripple recorded a -14.5% decline, remaining negative until 

t = 11, while Ethereum recorded a -11.0% decline and remained negative until t = 16. 
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[Figure 9] Proxy VAR Impulse Response Function: Other Cryptocurrencies 

Entire time sample (Aug 2010 ~ Jun 2023)   Recent Periods (Oct 2017 ~ Jun 2023) 

    
 

Notes: 1) The transparent blue area represents the 90% confidence interval, and the dark blue 

area represents the 68% confidence interval. 

       2) The vertical axis is measured in percentages (%).  

 

These results reflect the inefficiency, immaturity, and lack of intrinsic value in the 

early cryptocurrency markets, which fostered speculative sentiment. During the full 

period, including the early stages of cryptocurrency development, the markets were 

largely driven by liquidity conditions and speculative sentiment. Consequently, a tight 

monetary policy shock resulted in an immediate and pronounced price decline as liquidity 

contracted.６０ 

Moreover, the growing role of intrinsic value factors has mitigated price declines 

following contractionary shocks in recent periods. Ripple has strengthened its credibility 

as a global payments infrastructure６１ and reduced regulatory uncertainty６２, with its 

price increasingly driven by expected fundamental value rather than speculative demand 

(Brok, 2025). This evolution is consistent with Ripple’s original design for liquidity 

 
６０ Over the same period, Bitcoin exhibited a more stable market structure than Ripple and 

Ethereum, with lower bubble sensitivity to monetary policy due to greater institutional 

participation. 
６１ The Ripple network expanded to more than 300 institutions in more than 70 countries as of 

August 2025 
６２ This follows a 2023 U.S. court ruling in an SEC lawsuit, which determined that XRP is not a 

security when traded on a public exchanges. This ruling bolstered Ripple's credibility and shifted 

investor focus toward its utility as a global payments infrastructure. 
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management in cross-border payments. ６３  Similarly, Ethereum’s ６４  intrinsic value-

based investment characteristics have also strengthened in recent years.６５ Ripple's 

wider adoption as a payment infrastructure, Ethereum's institutional staking indicate that 

cryptocurrency market is transitioning from an early-stage speculative market to a more 

mature asset market. 

 

4.4. Robustness Check 
 

The robustness of the analysis was verified through several robustness 

tests([Appendix Ⅰ.5.3]). The results remained consistent when the lag length was 

extended from two to three or six lags. Substituting the two-year Treasury yield with a 

one-year yield did not alter the outcomes. In addition, when the monetary policy surprise 

(MPS) variable from Bauer and Swanson (2023) was employed—or when a newly 

constructed instrument was used to exclude the effects of macroeconomic 

announcements since June 2010—the results remained unchanged. Finally, the findings 

remained robust when adopting the full framework of Christiano et al. (1999), which 

incorporates total reserves along with other macroeconomic variables. 

 

5. Concluding Remarks 
 

This study first proposes a theoretical framework that comprises existing theories of 

Bitcoin prices based on Galí and Gambetti (2015) to explain the impact of monetary policy 

shocks on its prices and fundamentals defined in each theory. Then, we empirically 

examine how monetary policy shocks affect Bitcoin’s prices. We further investigate the 

 
６３ It was originally designed for liquidity management in the cross-border payments business, 

serving as an infrastructure to connect currencies between financial institutions and local 

currencies (XRPL.org 2025; Bossone et al. 2021). 
６４  Ethereum is designed to support generic programmable logic through smart contracts, 

enabling a wide range of applications to run on its blockchain. As there are no restrictions on 

contract types, Ethereum facilitates diverse use cases, including finance (DeFi), art (NFTs), 

governance (DAOs). 
６５ Since Coinbase introduced ETH staking services for institutional investors in August 2022, 

investors have increasingly prioritized stable staking returns and long-term investment over 

short-term arbitrage (Schnarch, 2022). 



 ３３ 

effects on its fundamentals defined in each theory, when data are available. Finally, we 

empirically compare the response of Bitcoin prices with those of major financial assets, 

such as stocks and gold, as well as other cryptocurrencies, including Ripple and Ethereum. 

The main findings are as follows. First, the impacts of contractionary monetary policy 

on Bitcoin depend on the definition of its fundamental value. Second, implications indicate 

that interest rate hikes immediately reduce Bitcoin’s bubble component (𝜓𝑡 < 0), and that 

definition of Bitcoin’s fundamental value as a tool for circumventing capital controls best 

explains the findings. While the bubble component declines on impact, a gradual recovery 

cannot be ruled out, and its magnitude appears to have diminished since October 2017, 

possibly reflecting greater institutional participation. At the same time, the increasing use 

of Bitcoin for capital control circumvention may have mitigated price declines following 

contractionary monetary shocks. 

Our findings suggest that marginal production costs or network-based valuations are 

unlikely to be Bitcoin’s fundamental value, as their responses contradict theoretical 

predictions. Existing theories that emphasize Bitcoin’s currency role Narayanan, 2016; 

Ciaian et al., 2016) or view it as an inflation hedge also fail to explain our results, given 

its limited use in real transactions and high price volatility. While capital control 

circumvention emerges as a plausible source of value, further research is needed for a 

definitive conclusion.  

Third, contractionary monetary policy shocks lead to a sharp immediate decline in 

Bitcoin prices (about −21.5%) over the entire period. In particular, the price responses 

of Bitcoin are orders of magnitude larger than those of other financial assets such as 

stocks and gold. In recent years, however, this price drop has become weakened and 

persistent. Early in the market’s development, Bitcoin likely overreacted to tightening 

shocks due to illiquidity, retail investor dominance, and speculative bubbles. Overall, the 

evidence suggests that Bitcoin behaves less like “digital gold” and more like a speculative 

asset driven by bubble dynamics. 

As a policy implication, the institutionalization of Bitcoin—such as spot ETF 

approvals—may reshape the cryptocurrency market and influence the international 

financial system. Further research is needed on Bitcoin’s role in cross-border capital 

flows and capital control circumvention, as well as its implications for monetary policy 

transmission and the policy trilemma.   
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Appendixes 
Appendix A.1. Data Description 
 

[Table A-1] Data Description and Sources 

Variable Description Source 

y𝑡 Industrial Production Index 
FRED,  

Federal Reserve Bank of St. Louis 

𝑝𝑡 Consumer Price Index 
FRED,  

Federal Reserve Bank of St. Louis 

cm𝑝𝑡 CRB Commodity Price Index Bloomberg 

𝑖𝑡 1-Year Treasury Yield 
FRED,  

Federal Reserve Bank of St. Louis 

𝑞𝐵𝑇𝐶,𝑡 Bitcoin Price Coinmetrix 

𝑞𝑆𝑇𝑂𝐶𝐾,𝑡 S&P 500 Index Bloomberg 

𝑞𝐺𝐿𝐷,𝑡 Gold Spot Index Bloomberg 

nb𝑟𝑡 Non-borrowed Reserves 
FRED,  

Federal Reserve Bank of St. Louis 

t𝑟𝑡 Total Borrowed Reserves 
FRED,  

Federal Reserve Bank of St. Louis 
 

Appendix A.2. Forecast Error Variance Decomposition 

◾ Full Sample Period 

(August 2010 – Jun 2023) 

◾ Recent Period 

(Oct 2017-Jun 2023) 

  

Note: Each at the 90% confidence level, calculated using bootstrap. 
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Appendix A.3. Empirical Analysis for Robustness Checks 
 

The impact matrix 𝐵  can be partitioned as 𝐵 = [𝐵𝐼𝑉 , 𝐵𝑆𝑅] , where 𝐵𝐼𝑉 ∈ 𝑅𝑛×𝑘 

represents the immediate responses of the k policy shocks identified by the external 

instrument, and 𝐵𝑆𝑅 ∈ 𝑅𝑛×(𝑛−𝑘) captures the immediate response of the remaining shocks 

identified through sign restrictions. (In case of this study, k = 1, 𝐵𝐼𝑉 corresponds to the 

policy shock column of B.) The external instrument 𝑍𝑡 provides an estimate of 𝐵𝐼𝑉. 

However, since the external instrument approach alone cannot identify all structural 

shocks, the remaining shocks (ε𝑡
𝑞′

) are identified through sign restrictions. The variance–

covariance matrix of the reduced-form residuals can be expressed as: 

𝛴𝑢 = 𝐵𝐵′ = [𝐵𝐼𝑉  𝐵𝑆𝑅][𝐵𝐼𝑉  𝐵𝑆𝑅]′, 

but since multiple 𝐵  matrices can generate the same 𝛴𝑢 , additional identifying 

restrictions are required.  

To this end, let the Cholesky decomposition of Σ
u
 be denoted by 𝐶, and let 𝑄 be an 

orthogonal matrix such that 𝑄𝑄′ = 𝐼, and consuquently, 𝛴𝑢 = 𝐶𝐶 ′ = 𝐶𝑄𝑄′𝐶′  =  (𝐶𝑄)(𝐶𝑄)′. 

Hence, the identification problem reduces to finding an orthogonal matrix 𝑄 that satisfies 

the following condition:  CQ = [𝐵𝐼𝑉   𝐵𝑆𝑅]     (14) 

𝐵𝑆𝑅 must satisfy the set of sign restrictions that we impose. 

Following Cesa-Bianchi and Sokol (2022), the procedure can be summarized in the 

following three steps:  

1. Find an n  × 𝑘 orthogonal matrix q that rotates the first k columns of C so that 

they coincide with the already estimated 𝐵𝐼𝑉 through the external instrument. 

𝐶𝑞 = 𝐵𝐼𝑉 : At this step, the external instrument plays the role of fixing the 

identification of the policy shock (𝐵𝐼𝑉). 

2. Given 𝑞, construct the remaining 𝑛 − 𝑘 columns of the orthogonal matrix Q using 

the standard Gram–Schmidt process. This procedure generates the set of orthogonal 

matrices that include all possible rotations satisfying [𝑞𝑄][𝑞𝑄]′ = 𝑄𝑄′ = 𝐼. 

3. Compute 𝐶𝑄 = 𝐶[𝑞𝑄] = [𝐵𝐼𝑉  𝐵𝑆𝑅] = 𝐵, which represents one possible candidate for 

the structural identification system. We then verify whether the resulting 𝐵𝑆𝑅 satisfies 

the imposed sign restriction conditions. If the conditions are satisfied, the corresponding 

𝑄 is retained, otherwise, it is discarded. 
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Appendix.A.4. Regulation and Institutional Adoption of Bitcoin 
 

[Table A-2] Regulatory and Legal Developments on Bitcoin in U.S  

Year Regulatory / Legal Change Authority 

2014 Bitcoin classified as property under the Internal 

Revenue Code. 

Internal Revenue 

Service (IRS) 

2017 Recognition of cryptocurrencies as securities under 

certain conditions (emphasis on applying securities 

regulation to ICO-related assets). 

U.S. Securities and 

Exchange Commission 

(SEC) 

2020 Approval for banks to provide digital asset custody 

services. 

Office of the Comptroller 

of the Currency (OCC) 

2024 Approval of spot Bitcoin Exchange-Traded Funds 

(ETFs). 

U.S. SEC 

 

[Table A-3] Bitcoin Investments by Major Corporations/Institutions 
Category Institution / Company Date Investment Details 

Corporations Overstock 2014.1 Introduced Bitcoin as a payment 

method for the first time.   
2017.8 Announced plan to hold 50% of 

Bitcoin payment revenue as 

investment assets.  
MicroStrategy 2020.8 Purchased USD 250 million 

worth of Bitcoin (first 

acquisition).  
Square 2020.10 Purchased USD 50 million worth 

of Bitcoin (first acquisition).  
Tesla 2021.1 Purchased USD 1.5 billion worth 

of Bitcoin.  
BlackRock 2024.7 Held USD 22.5 billion¹ worth of 

Bitcoin (≈1.7% of circulating 

supply).  
Grayscale 2024.7 Held USD 15.8 billion worth¹of 

Bitcoin (≈1.2% of circulating 

supply). 

Pension 

Funds 

Houston Firefighters’ 

Relief and Retirement 

Fund (HFRRF) 

2021.10 Invested USD 25 million (0.5% of 

total AUM of USD 5.5 billion) in 

Bitcoin and Ethereum.  
Fairfax County Pension 

Funds (Virginia public 

employees and police) 

2021 Invested USD 50 million (0.6% of 

total AUM of USD 7.2 billion) in 

a cryptocurrency fund. 

University 

Endowments 

Harvard, Yale, Brown, 

Michigan 

Since 

2020 

Hold crypto exchange accounts, 

direct crypto investments. 

¹ Figures are based on end-of-month estimates. 
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Appendix.A.5. Empirical Analysis for Robustness Checks  
 

A.5.1. Extension of the Proxy VAR Model 
 

Following Christiano et al. (1999), the model is extended by adding the total reserves. 

Similarly, to identify monetary policy shocks, a sign-restricted Proxy VAR model is 

employed, combining the external instrument approach (Stock and Watson, 2018) with 

sign restrictions (Uhlig, 2005), as in Cesa-Bianchi and Sokol (2022). As the instrumental 

variable, we use monetary policy surprise instrument variables from Bauer and Swanson 

(2023). 

A.5.2. Results of the Extended Proxy VAR Model 

[Figure A-1] Impulse Response Functions of the Extended Proxy VAR Model (Aug. 

2010 – Jun. 2023) 

 

Notes: 1) The light blue area represents the 90% confidence interval, and the dark blue area 

represents the 68% confidence interval. 

2) The vertical axis is measured in percentages (%). 

3) The lag length is set to p = 2 based on the AIC criterion, and the main results remain 

robust when extended to p = 3 or p = 6. 
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[Figure A-2] Impulse Response Functions of the Extended Proxy VAR Model 

(Oct. 2017 – Jun. 2023) 

 
 

Notes: 1) The light blue area represents the 90% confidence interval, and the dark blue area 

represents the 68% confidence interval. 

2) The vertical axis is measured in percentages (%). 

3) The lag length is set to p = 2 based on the AIC criterion, and the main results remain 

robust when extended to p = 3 or p = 6. 
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A.5.3. Comparison Across Assets Using the Extended Proxy VAR Model 

[Figure A-3] Comparison of Impulse Response Functions in the Extended 

Proxy VAR Model 

 Full Sample Period (Aug. 2010 – Jun. 2023) 

   

 

 Recent Period (Oct. 2017 – Jun. 2023) 

   

Notes: 1) light blue area represents the 90% confidence interval, and the dark blue area 

represents the 68% confidence interval. 

2) The vertical axis is measured in percentages (%).  

3) The lag length is set to lag = 2; results are similar for lag = 3 and lag = 6. 
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국문초록 

 

본 연구는 통화정책 충격이 비트코인 가격에 미치는 영향을 실증적으로 분석한다. 우선, 

Gali and Gambetti(2015)의 이론을 기반으로 기존의 비트코인 가격 결정 이론들을 포괄하

는 이론적 분석 틀을 제시한다. 이어서 2010년 8월부터 2023년 6월까지의 월별 자료를 

이용하여 부호제약 Proxy VAR 모형을 통해 실증적 효과를 분석하고, 기존 이론들에 대한 

시사점을 도출한다. 주요 연구 결과는 다음과 같다. 첫째, 긴축적 통화정책 충격은 비트코인 

가격을 단기적으로 하락시키며, 특히, 2017년 10월 이후 완화된 것으로 나타났다. 또한 비

트코인 가격의 반응은 주식과 금에 비해 규모 면에서 현저히 크다. 둘째, 이러한 실증 결과

는 실증 결과는 제도권 투자자의 참여 확대와 자본 통제 회피 수단으로서 비트코인의 역할 

강화로 인해 시장의 과잉 반응이 완화되었음을 시사한다. 

 

주요어 : 암호화폐 자산 가격 결정, 자산 가격 이론, 비트코인, 부호제약 Proxy VAR 

  

 

  


