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The global vector autoregression model covering many regions of the world makes it possible to correctly specify shocks in the world economy and other external shocks, taking into account cross-country dependencies. Traditionally the GVAR model with variables from the real sector and real channels is built for real shocks analysis. The model with the financial sector and channels is used to analyse the financial shocks. In this work we consider the model with both real and financial sectors and various channels of shock transmission. These changes allow us to observe the transmission of different types of shocks through the financial market and the reaction of key economic indicators on these shocks. In addition we test the relevance of the constructed model to obtain short- and medium-term conditional forecasts of key Russian macroeconomic indicators. Another interesting issue is modeling the impact of sanctions, financial and trade restrictions on the economies of Russia’s partner countries.
The aim of this research is to build the model with different types of shock transmission channels to catch the financial effects of real shocks and to analyse the impact of external shocks on Russian macroeconomic variables. For this purpose we use the global vector autoregressive model (GVAR) developed by [Pesaran, Weiner, Schuermann, 2004] and expanded in later studies. GVAR is widely used to investigate the impact of local and global shocks on various economies by analyzing impulse response functions (IRF) [Cashin et al, 2014; Eickmeier, Ng, 2011; Chudik et al, 2020 and others]. In most of the studies on GVAR models the authors explore only one of the shocks: macroeconomic or financial. The first kind of shocks is connected with monetary policy [Dees et al., 2007; et.], oil market shocks [Mohaddes, Raissi, 2019; etc.] or other shocks which are supposed to be transmitted through trade channels. The second kind is usually about financial crises, credit shocks and uncertainty. For these shocks different financial channels are used. The problem is that two kinds of models are constructed with completely different variables and estimated on the data of different frequencies. That makes the problem of estimating the effect of both types of shock (for example, in the case of economic sanctions) rather difficult. In this study we construct a model which allows estimating the effects of financial and real shocks for the Russian economy.
For the construction of the GVAR model [Dees et al, 2007] for each of the 45 included countries (the largest world economies, the main oil exporters, countries of Eurasian Economic Union) country-specific VAR model with exogenous variables (VARX) was forming with domestic endogenous, foreign weakly exogenous variables for country 
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where 
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is the vector of domestic variables, 
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is the vector of foreign variables. We use the real GDP (y), the rate of inflation, the real equity price, the real exchange rate, the money market, the corporate bond spread (sp) and the volume of oil production (all variables are in logs). Not all of them must be used in country-specific model. For example, 
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 is included only for oil-exporting countries. For all countries except Russia data for 1979q1-2019q4 was used, for Russia data for 1999q1-2019q4 was used.

Foreign variables for each country 
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 are aggregated according to their weights in trade balance (for real variables) or in foreign direct investments flows (for financial variables) with that country to construct
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where 
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is the amount of export and import between countries 
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 and 
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 from IMF trade statistics; 
[image: image17.wmf]ij

v

is the amount of  foreign direct investment flows between countries.

The GVAR model estimates vector error correction model with exogenous variables (VECMX):
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where 
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 is the estimated error correction term. 

In this work we impose some restrictions on the equation for oil production 
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 and on GDP 
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 with which the oil production depends only on the lags in oil prices and production.

In [Mohaddes, Pesaran, 2016] the oil price is supposed to be exogenous in all country-specific models and modeled separately from VARX models. We impose some restrictions on coefficients of individual models to include current values of the world output and the oil production in oil price equation:
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where 
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is the aggregated world output and 
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 is the aggregated oil production. Weights for aggregation are computed from world trade balance and oil production of included oil-exporting countries. 

To take into account the transmission of shocks to the Russian variables via all other countries and the world crude oil market VARX models and global oil model are collected into a system of equations. To study the dynamics of the GVAR model and to obtain the effects of the shocks IRFs are computed
. The GVAR model allows building generalized impulse responses (GIRF). Unlike the orthogonalized impulse responses, GIRFs do not depend on the order in which countries and their variables are included in the GVAR.

As a result, we tested the GVAR model with different weighting schemes and quantified the impact of certain shocks on output, interest rates, and other macroeconomic indicators of countries. For that purpose we used weights constructed on the basis of foreign trade and investment flows between countries. One of the qualitative results of the study is that financial channels help to predict the impact of shocks in the short term more accurately. In the medium term, over a period of more than a year, the values of the impulse response functions for countries' almost coincide for various weighting schemes. 
In addition, we developed a method to measure the sensitivity of Russian output to changes in the connections with major partners and the world economy. We assume that the reduction in trade weights in 2022 and 2023 is known in accordance with current trade statistics. Additionally, it was assumed that investment flows between Russia and the countries that imposed restrictions decreased. We also considered changes in oil prices and the discount for Russian oil in 2022 and 2023. As a result, we build conditional forecasts for Russian output under the influence of trade and financial sanctions and changes in prices for world and Russian oil under various scenarios.
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