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Abstract 

Policy uncertainty increases due to the COVID-19 pandemic and U.S.-China trade war. 

The consumer and business confidence index in response to the increasing uncertainty 

indicates an overall pessimistic attitude towards future economic development. The 

uncertainty further causes the equity risk premium to rise. This paper explores the 

impact of a permanent increase in the global equity risk premium. A permanent 1 

percent increase in equity risk premium in all six sectors across the United States and 

China are stimulated using the G-Cubed model, and the shock starts in 2020. The results 

show that the shock has various impacts on different macroeconomic variables over 

time. In the short run, as risk premium increases, capital outflows from China and the 

United States. Varies macroeconomic variables change in response to the outflow. 

Several variables gradually adjust back to the baseline level, while the others 

permanently decrease from the baseline over time. Moreover, the risk premium shock 

impacts China differently compared to the United States. The real GDP falls by more 

percent deviation from the baseline in China compared to in the United States in the 

long run. The real interest rate of China starts to increase from 2021 while the real 

interest rate continues to fall in the United States as monetary policy in China targets 

the exchange rate. In the short run, the investment of China decreases by less percent 

deviation from the baseline compared to the United States in response to the differences 

in real interest rate movement. 

Keywords: China, COVID-19 pandemic, G-Cubed model, Macroeconomic variables, 

The United States. 
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1. Introduction 

The COVID-19 pandemic poses a challenge to health, economic growth and 

financial stability across countries. It is believed that the overall impact of this 

pandemic on the global economy is uncertain, and it is difficult to estimate the timing 

of a recovery (IMF 2020a, p. ix). The financial markets in both developed and 

developing countries have been performing badly since the outbreak. For example, as 

shown in Figure 1, the market value of S&P 500 in the United States had lost 34 percent 

of its value during the COVID-19 pandemic.  

The major funding markets emerge ‘signs of strain’, leading to large capital outflows 

and exacerbated domestic shocks in emerging countries (IMF 2020, p. ix). The 

borrowers in emerging economies face the inability to service their debts, which may 

pressure financial institutions ‘and cause credit markets to freeze up’ (IMF 2020, p. ix).  

The uncertainty causes the equity risk premium to rise. Firstly, the pandemic hurt 

consumer and business confidence. Many small businesses had temporarily closed 

across countries which caused a reduction in labour demand in the first six months of 

2020, unemployment rate increases consequently. Based on OECD (2020, A), the 

consumer confidence index falls below 100, which indicate a pessimistic attitude 

towards future economic development.  

Similarly, the business confidence index remains lower than 100, indicating 

pessimism towards future output growth and economic performance (OECD 2020, B). 

Secondly, U.S.-China trade war lower returns to capital and increase policy uncertainty. 

Amiti and colleagues prove that the tariff policy causes a decrease in return and an 

increase in uncertainty (2020, p. 31). It is argued that ‘uncertainty about expected GDP 

growth and expected consumption growth is significantly positively related to the 

expected market risk premium’ (Berkman et al. 2017, p. 370). Thus, given the high 

uncertainty and the low confidence during this pandemic and other political issues, 

equity risk premium may increase across countries.  

This paper explores the impact on economies of a permanent increase in the global 

equity risk premium and uses the G-Cubed model (version GGG6G_v155) to answer 

the question: whether the implication for China is different from the implication for the 

United States?  

This paper is structured as follows. Section 2 is a literature review on the 

implications of a permanent rise in the equity risk premium on investment and 

employment. Section 3 includes an introduction of the G-Cubed model, policy 

responses in the model, and a discussion of the results. Section 4 is the conclusion.  
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2. Literature Review 

The increase in equity risk premium influences investment negatively. Cochrane 

uses data of government and corporate yields with regression results to show that the 

investment demand decreases as risk premium increases (2011, p. 39). Moreover, 

McKibbin and Stoeckel argue that ‘the higher equity risk premium implies that the 

existing capital stock is too high to generate the marginal product required from the 

financial arbitrage condition’ and thus investment falls, the capital stock decreases. 

Potential output is permanently reduced over time (2009, p. 593). Similarly, it is argued 

that ‘the rise in real interest rate, the decline in wealth, and the sharp reduction in 

expected future incomes lead to a sharp fall in domestic demand’, which is shown as a 

reduction in investment (McKibbin 1998, p. 234). Additionally, it is demonstrated that 

the cost of equity and capital increase as equity risk premium increases, ‘leading to less 

overall investment in the economy’ (Damodaran 2009, p. 293).  

An increase in equity risk premium decreases employment. Hall treats employment 

as an employer’s investment in job creation incentive and argues that investment in job 

creation falls as risk premium rises (2017, p. 306). In addition, Tella and Hall argue that 

a business cycle caused by ‘spikes in risk premium’ hinders demand for labour (2020, 

p. 1). Moreover, Mckibbin and Vines stimulate a permanent OECD wide risk premium 

shock and conclude that there is a reduction of employment in response to the increase 

in risk premium using the G-Cubed model. It is assumed that sticky wages are set one 

period in advance in the model. In response to an increase in global risk, 

‘unemployment is removed by a fall in the real wage’ over time (2003, p. 11).  

 

3. The Model 

The shock is evaluated using the G-Cubed model (version GGG6G_v155), which is 

‘a multi-country, multi-sector, intertemporal general equilibrium model’ (McKibbin & 

Wilcoxen 1999, p.124). It is assumed that saving and investment levels are calculated 

using forward-looking intertemporal optimisation problems. Households ‘maximize an 

intertemporal utility function subject to a lifetime budget constraint’ in order to find the 

optimal level of saving, and ‘firm choose investment to maximize the stock market 

value of their equity’ (McKibbin & Wilcoxen 1999, p.125). Governments impose 

intertemporal budget constraints and ‘the response of the monetary and fiscal 

authorities in different countries can have important effects in the short to medium run 

(McKibbin 1998, p. 230). 

In the G-Cubed model, ‘aggregate investment is a weighted average of investment 

based on Tobin’s Q’ and investment based on a backward looking version of Q’, where 

Tobin’s Q is ‘a market valuation of the expected future change in the marginal product 

of capital relative to the cost’ (McKibbin & Stoeckel 2009, p. 584).  
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Countries are linked through trade and financial markets in this model (McKibbin 

1998, p. 229). Moreover, the G-Cubed model considers the fact that physical capital is 

sector- and country-specific for significant periods, but financial capital can flow across 

countries more flexibly (McKibbin 1998, p. 229). The model ‘allows for short-run 

nominal wage rigidity’ which allows unemployment to appear for long periods 

(McKibbin & Stoeckel 2009, p. 584). Although the G-Cubed (version GGG6G_v155) 

model has fewer sectors compared to G-Cubed, they have the same theoretical 

structure. The model used in this paper consists of twenty-four economic regions, with 

six sectors in each region. The regions and sectors are summarised in Table 1. 

3.1 Policy Responses 

There is an endogenous fiscal policy in the model, and the rule is targeting of fiscal 

deficits as a percentage of GDP. The fiscal deficit is a function of variables including 

government spending on goods and services, lump sum tax and real interest rate. In this 

model, government spending and lump sum tax are exogenous.  

The monetary responses in the model for each economy following a New Modified 

Henderson-Mckibbin-Taylor Rule shown in Equation (1) and (2). 

𝑖𝑡
𝑑 = 𝛽1𝑖𝑡−1

𝑑 + 𝛽2(𝜋𝑡 − 𝜋𝑡
𝑇) + 𝛽3(∆𝑦𝑡 − ∆𝑦𝑡

𝑇) + 𝛽4(∆𝑒𝑡 − ∆𝑒𝑡
𝑇) + 𝛽5(𝑛𝑦𝑡 − 𝑛𝑦𝑡

𝑇)          (1) 

𝑖𝑡 = 𝑖𝑡−1 + 𝛼1[𝑖𝑡
𝑑 − 𝑖𝑡] + 𝑖𝑡

𝑥                                                         (2) 

Each economy has different weights on inflation (𝜋) relative to target (𝜋𝑇), output 

growth (∆𝑦) relative to potential growth (∆𝑦𝑇), the change in the exchange rate (∆𝑒) 

relative to target exchange rate (∆𝑒𝑇), and nominal output (𝑛𝑦) relative to target (𝑛𝑦𝑇). 

𝑖𝑡
𝑑 represents the desired interest rate. The lagged desired interest rate is represented by 

𝑖𝑡−1
𝑑 . The different weights on money rule are represented by the values of 𝛼1 of each 

country. The actual policy interest rate (𝑖𝑡) adjusts gradually to the desired policy rate (𝑖𝑡
𝑑) 

and can be shifted exogenously in the short term by changing 𝑖𝑡
𝑥 , which is the exogenous 

component. 

The assumed parameter values are shown in Table 2. In contrast to the United States, 

China has a non-zero weight on the change in exchange rate relative to the US dollar 

which is shown by the value of 𝛽4.  

3.2 A Global Rise in Equity Risk Premium 

The equity risk premium increases permanently by 1 percent in the six sectors across 

countries starting from 2020. The implications of a global rise in the equity risk 

premium for the United States and China are shown in Figure 2 through 11. These 

figures show the deviations from the baseline of the key variables. USA represents the 

United States and CHI represents China.  

The increase in equity risk premium leads to capital outflow from China and the 

United States. This increase is consistent with the findings of previous studies which 
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are discussed in section 2. As shown in Figure 2, investment of the United States 

decreases in response to the shock and reaches a maximum of 26 percent deviation from 

the baseline in 2023. On the other hand, investment of China decreases by less than 5 

percent deviation from the baseline over time. In the long run, the reductions in 

investment are less than 1 percent deviation from the baseline in both countries.  

As shown in figure 3, in the long run, the reduction in the real interest rate of both 

countries is around 0.1 percent from the baseline. One year after the shock, the 

reduction in the real interest rate reaches a maximum of close to 0.59 percent in China. 

The reduction in the real interest rate of the United States reaches a maximum of close 

to 0.3 percent from the baseline in 2022. In China, monetary policy targets the exchange 

rate. While as the real interest rate continues to fall in the United States, the real interest 

rate of China starts to increase in 2021. Investment of China starts to increase, while 

investment of the United States continues to fall in 2021. 

The capital outflow and the fall in real interest rate in China lead Chinese currency 

to depreciate. This effect is shown in figure 4, the real exchange rate of Chinese 

currency falls immediately after the shock. The fall in the real exchange rate reaches a 

maximum of 1.5 percent deviation relative to the baseline in 2021. With monetary 

policy targeting the exchange rate, real exchange rate returns to the baseline level over 

time.  

In the long run, as real interest rate increases in both countries, inflation rate 

decreases and there is approximately no change in inflation rate relative to the baseline 

over time in both countries. Figure 5 shows the fluctuations in inflation rate. Inflation 

rate of China is more volatile compared to the United States. In China, the reduction in 

inflation reaches a maximum of 0.47 in 2020. Inflation rate increases in between 2020 

and 2022 and then fall.  

Figure 6 shows that, in response to the shock, the real GDP of the United States 

reduced by close to 0.2 percent deviation from the baseline in 2020 and reached a 

minimum of 0.02 percent lower than the baseline in 2022. In the long run, the reduction 

in real GDP is approximately 0.11 percent deviation from the baseline. Similarly, the 

real GDP of China decrease by 0.25 percent deviation from the baseline in 2020 and 

reaches a minimum of 0.23 percent lower than the baseline in 2022. In the long run, the 

reduction in real GDP is close to 0.27 percent deviation from the baseline. 

Figure 7 shows that fiscal deficit initially decreases, then increases in both countries. 

Fiscal deficit is a function of real interest rate. In China and the United States, as real 

interest rates decrease in the short run, fiscal deficits fall. Over the long run, as real 

interest rates increase, fiscal deficits increase. 

Figure 8 shows that wage rates in both countries are lower than the baseline over 

time. One possible reason for the wage rate decline is the demand shock for labour. As 
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mentioned in section 2, a higher risk premium may reduce employment, and the 

unemployment is eventually removed by the decrease in wage rate. 

Figure 9 shows the national account consumption. It is argued that, in the short run, 

as real interest rate falls, consumption rises ‘to limiting the reduction in investment’ 

(Mckibbin & Vines 2003, p. 9). As shown in figure 9, consumption in both countries 

increases relative to the baseline in the short run. It is assumed that consumers are 

forward looking, and consumption will be adjusted based on their expectation of future 

income. As real wage rate falls over time in both countries, consumption eventually 

rises about 0.1 percent deviation relative to baseline in both countries. 

Tobin’s Q for durable manufacturing sector decreases as risk premium increases and 

investment falls. As shown in Table 2 and 3, durable goods are the most important input 

into investment compared to the other five sectors. Thus the variations in investment 

influence the demand for durable goods. As risk premium increases in sector 4, higher 

return is needed to compensate for the high risk of investing in sector 4. It is argued 

that the fall in the interest rates and the rise in risk premium tends to increase the 

demand for durable goods (Cagliarini & McKibbin 2009, p. 23). Therefore, as shown 

in figure 10, Tobin’s Q for the durable manufacturing sector decreases in both countries 

immediately in response to the shock. 

Mining output decreases as durable goods production decreases. It is argued that 

mining output is ‘a large input into durable goods production’ (Cagliarini & McKibbin 

2009, p. 23), supported by the input-output tables (Table 2 and 3). In China, as shown 

in figure 10 and 11, as Tobin’s Q for sector 4 decreases by more than 8 percent in 2020 

from the baseline, Tobin’s Q for mining sector decreases by nearly 16 percent relative 

to the baseline. Similarly, in the United States, in 2020, Tobin’s Q for sector 4 falls by 

7 percent, Tobin’s Q for mining sector falls by more than 13 percent from the baseline. 

4. Conclusion 

In this paper I stimulated an equity risk premium shock a permanent 1 percent 

increase in equity risk premium in all the six sectors across countries, and the shock 

starts in 2020. As shown in section 2, the previous studies prove that investment and 

employment would fall in response to the shock. 

The model used in the paper is the G-Cubed model (version GGG6G_v155) which 

consists of twenty-four economic regions, with six sectors in each region. There is an 

endogenous fiscal policy response and a monetary response in the model. In the model, 

government spending and lump sum tax are exogenous. The monetary responses in the 

model for each economy follow a New Modified Henderson-Mckibbin-Taylor Rule. 

As shown by the assumed parameter values, China’s monetary policy targets the 

exchange rate. Part 2 of section 3 summarises the short run and long run impacts of this 

shock and compares the shock’s implication for China and the implication for the 

United States. 
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The results show that the shock has various impacts on different macroeconomic 

variables over time. In the short run, as risk premium increases, capital outflows from 

China and the United States, which causes investment to fall in both countries. As 

investment falls, demand for durable goods and Tobin’s Q for mining output decrease. 

Real interest rate decreases and leads consumption to increase and inflation rate to fall. 

Chinese currency depreciates relative to the US dollar. Real GDP decreases and fiscal 

deficit decreases in response to the shock. In the long run, inflation rate, the real 

exchange rate of Chinese currency and Tobin’s Q for durable manufacturing sector 

gradually adjust back to the baseline level. In the contrast, real GDP, real interest rate, 

investment, fiscal deficit, wage rate and Tobin’s Q for mining sector permanently 

decrease from the baseline over time in both countries.  

The risk premium shock impacts China differently compared to the United States. 

Firstly, the real GDP falls by more percent deviation from the baseline in China 

compared to in the United States in the long run. Secondly, the real interest rate of 

China starts to increase from 2021 while the real interest rate continues to fall in the 

United States as monetary policy in China targets the exchange rate. Thirdly, in the 

short run, the investment of China decreases by less percent deviation from the baseline 

compared to the United States in response to the differences in real interest rate 

movement. 
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Appendix 

Figure 1: Change in performance of S&P 500 during COVID-19 pandemic and previous major crashes 

as of August 2020 

 
Source: Statista (2020) 
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Table 1: Overview of the G-Cubed (version GGG6G_v155) model 

Regions Sectors  

United States Sector 1: Energy 

Japan Sector 2:Mining 

Germany Sector 3: Agriculture 

United Kingdom Sector 4: Durable Manufacturing 

France Sector 5: Non-Durable Manufacturing 

Italy Sector 6: Services 

Rest of Euro Zone  

Canada  

Australia  

Rest of Advanced Economies  

Korea  

Turkey  

China  

India  

Indonesia  

Other Asia  

Mexico  

Argentina  

Brazil  

Russia  

Saudi Arabia  

South Africa  

Rest of World  

Oil-exporting and the Middle East  
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Table 2: Coefficients in each economy 

Economy Money 

rule 

(𝛼1) 

Lag 

interest 

rate 

(𝛽1) 

Inflation 

(𝛽2) 

Output 

growth  

(𝛽3) 

US$ 

exchange 

rate  

(𝛽4) 

Nominal 

output 

(𝛽5) 

United 

States 

0.2 1 1.5 1.5 0 0 

China  0.2 1 1.5 1.5 -1 0 

 
Figure 2                                                                               Figure 3 

     
 
Figure 4                                                                               Figure 5 

     
 
Figure 6                                                                               Figure 7 
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Figure 8                                                                               Figure 9 

     
 
Figure 10                                                                             Figure 11 

     
 

 
Table 3: Input-Output Table for the United States 

 
 
Table 4: Input-Output Table for China 
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