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We characterize a macro-finance model of government bonds yields in Vietnam. The evidence is based on a time-varying structural vector autoregression (TVC-VAR) model with a monthly sample from 02/2012 to 10/2018. The bonds yields serve as effective indicators for the macroeconomic variables. For the two-month horizon of forecasting, the model tends to forecast the inflation more effectively than the economic growth and exchange rate's change. Moreover, the macroeconomic fundamentals also drive the bonds yields curve: the output growth move closely with the long-run value of curve, the depreciation rate of domestic currency is consistent with the medium-run of curve, and the inflation rate goes in line with the short-run of curve.

Introduction

The world economy is characterized by the safe assets scarcity [START_REF] Caballero | Safe asset scarcity and aggregate demand[END_REF]). This scarcity, in turn, can underline the mechanism for economic crisis [START_REF] Bernanke | Causes of the recent financial and economic crisis: testimony before the Financial Crisis Inquiry Commission[END_REF]), for the global secular stagnation (Caballero, Farhi and Gourinchas (2017)) and for the pattern of cross-border capital flows (Hung and Hoan (2020)). We, however, understand quite little about the safe assets in developing economies. These economies play crucial role on international monetary system as main driver of international capital flows [START_REF] Coeurdacier | Credit constraints and growth in a global economy[END_REF]). And they usually employ the controlled floating exchange rate regime on facing the policy Triffin trilemma. Our paper aims to fill in this research gap.

Our paper characterizes a macro-finance model of government bonds yields in Vietnam. The government bonds are the safe assets since their rate of return is known at the time of being issued [START_REF] Caballero | Safe asset scarcity and aggregate demand[END_REF]). Then, the model covers the macroeconomic fundamentals (inflation, output growth and exchange rate) with three components of bonds yields curve (level, slope and curvature). Then, a time-varying structural vector autoregression (TVC-VAR) model is employed over a monthly sample from 02/2012 to 10/2018.

The evidence shows that the macroeconomic fundamentals drive the bonds yields. In particular, the level of yields curve, which reflects the long-run value of yields, move closely with the output growth rate. The slope of yields curve, reflecting the short-run value of yields, is consistent with the depreciation rate of domestic currency (VND). And the curvature of yields curve, which illustrates the medium-run value of yields, goes in line with the inflation rate. 1 More importantly, the bonds yields components serve as effective indicators for the macroeconomic variables. For the two-month horizon of forecasting, the model tends to forecast the inflation more effectively than the economic growth and exchange rate's change.

The paper belongs to the literature on the safe assets (see a recent survey on [START_REF] Gorton | The history and economics of safe assets[END_REF]). When an asset becomes safer, its interest rate goes down, since the investor increases their holding of safe assets as the store of wealth (Caballero, Farhi and Gourinchas (2008)). The safety of assets, in turn, is driven by the soundness of macroeconomic fundamental [START_REF] He | A model of safe asset determination[END_REF]). When the fundamental of an economy is stronger than the rest of world, so that it has a huge capacity to float their issued assets, the assets tend to be safer. Moreover, the safety of assets is also determined by the supply of assets [START_REF] Farhi | A model of the international monetary system[END_REF]), or by the income per capita [START_REF] Hung | Public safe assets determination[END_REF]).

Following Caballero, Farhi and Gourinchas (2017), we consider the government bonds as the safe assets since its interest rate is known at time of being issued, then, is neutral to the uncertainty. Then, the safety of bonds is illustrated by the bonds yields. Recently, this approach is also employed on [START_REF] Habib | The fundamentals of safe assets[END_REF] to analyze the effect of global risk on the fundamentals of safe assets.

Our paper complements to these aforementioned papers. We also employ the bonds yields, but decomposes the yields curve into three components which reflecting the timing of short-run, medium-run and long-run. Then, we indicates the relationship between these components with the macroeconomic fundamentals. Our results show that the bonds tend to be safer, i.e, its yields is lower, in the short-run for a lower inflation rate, and in the medium-run for an appreciation of domestic currency.

Our paper differs these aforementioned papers by three key features.

First, we focus on the safety of assets, through their rate of return, rather than the macroeconomic impact of safe assets supply. Second, we decompose the timing of macroeconomic impact on the safety of assets by short-run, medium-run and long-run. And third, we also analyze the two-way interaction between the safe assets and macroeconomic fundamentals.

The paper is closely related to the literature on the bonds yields (see a survey on [START_REF] Diebold | Modeling bond yields in finance and macroeconomics[END_REF], and a recent survey on ?). The bonds yields are intensively analyzed for case of United States. Nelson and Siegel (1987) decompose yields curve into level (longrun equilibrium), slope (medium-run equilibrium) and curvature (short-run equilibrium). Then, [START_REF] Diebold | Forecasting the term structure of government bond yields[END_REF] modify the Nelson-Siegel (1987) model and extend it to become a dynamic model for time series data sample. [START_REF] Diebold | The macroeconomy and the yield curve: a dynamic latent factor approach[END_REF] add the macroeconomic fundamentals in [START_REF] Diebold | Forecasting the term structure of government bond yields[END_REF]. With three macroeconomic variables, including the inflation rate, economic growth and monetary supply, they show that these variables affects the bonds yields components more than the vice-verso impact.

A common feature of these papers is the lack of the role of exchange rate regime on determining bonds yields, which is important for an economy to absorb the shocks from the world economy (Obstfeld, Ostry and Qureshi (2017)). We fill in this research gap. In particular, we show that the depreciation rate of domestic currency is important for the medium-run value of bonds yields. Moreover, our evidence also uncovers that the bonds yields curve's component can serve as effective indicators for the macroeconomic variables. The reason is that the effect of bonds yields on the macroeconomy is greater than that of macroeconomy on the yields.

The paper is structured as follows. After the Introduction section, the Framework section presents empirical model, estimation method and data sample. Then, the Evidence section analyzes the bonds yields curve and macroeconomic fundamental interaction. Finally, the Conclusion closes the paper with the policy recommendation.

Framework

We first describe the empirical model to characterize the Vietnam economy.

Then, we present the method of regression, and data sample.

Macro-Finance Model

The model captures the role of macroeconomic fundamentals on determining the bonds yields curve. The fundamental is based on the interaction of three variables, including the inflation, economic growth and exchange rate. The addition of exchange rate is important to capture the case of Vietnam as a small open economy with controlled floating exchange rate regime. Then, these fundamental variables interacts with three components of bonds yields curve, including the level, slope and curvature. The level reflects the long-run value of yields, the slope shows the short-run value of yields and the curvature illustrates the medium-run value of yields. The system of six endogenous variables is under impact of the domestic financial conditions. We employ the credit supply growth rate which is used by the State Bank of Vietnam to stabilize the macroeconomy. 

y t = A 1,t y t-1 + Cx t + t
(1)

y t = (Dlevel t , Dslope t , Dcurvature t , mcpi t , mGip t , mGbankrate t ) is a 6x1
vector of endogenous data, including three components of bonds yields curves including the level (Dlevel t ), the slope (Dslope t ), the curvature (Dcurvature), and three macroeconomic variables including the inflation rate (mcpi t ), the output growth rate (mGip t ), and the VND depreciation rate (mGbankrate t ).

A 1,t is a matrix of dimension 6x6, C is a 6x1 vector of exogenous regressor which is the credit supply growth rate (Gcredit t ).

And t = ( 1,t , 2,t , 3,t , 4,t , 5,t , 6,t ) is a vector of residuals following a mul-tivariate normal distribution.

t ∼ N (0, Σ) (2) 
The VAR coefficients are assumed to follow the autoregressive process:

β t = β t-1 + ν t , ν t ∼ N (0, Ω) (3) 
The covariance matrix Ω is assumed to be a random variable endogenously determined by the model. 

Estimation Method

We employ two-step approach. On the first step, we decompose the yields curve into three components: level, slope and curveture, employing the modified Nelson-Siegel (1987) strategy as on [START_REF] Diebold | Forecasting the term structure of government bond yields[END_REF]. Then, on the second step, we run the Time-Varying-Coefficient Bayesian Vector Autoregressive (TVC-BVAR) regression to investigate the interaction between the bonds yields curve and macroeconomic fundamentals, under the impact of credit growth rate. Recently, Hung (2019) also employ the same method to analyze the trade-off between the output growth and inflation in Vietnam.

The method is closed related to one-step regression implemented by linear state space model on [START_REF] Diebold | The macroeconomy and the yield curve: a dynamic latent factor approach[END_REF]. Compared with [START_REF] Diebold | The macroeconomy and the yield curve: a dynamic latent factor approach[END_REF], our model takes Bayesian approach with time-varying coefficient estimation, which is effective on capturing the key features of Vietnam economy. In particular, the data sample size is small, which is due to historical reason, embedded with developing financial system. Since the Bayesian method consider the sample to be fixed, it is suitable to overcome this small size. Moreover, the pattern of economic 

Data Description

The Table (1) shows the descriptive statistics of the data sample. For the macroeconomic fundamentals, the inflation rate has a mean at 0.3% and associated standard deviation at 0.43%. Compared with this variable, the output growth rate has a higher mean at 2.02% and greater deviation at 8.3%, while the depreciation rate of VND has a lower mean at 0.13% and lower deviation at 0.39%. For the bonds yields curve, the first difference of level has a mean at -0.08 and standard deviation at 0.44. In comparison with this variable, the first difference of slope has higher mean and similar deviation while that of curvature has lower mean but much higher deviation.

The growth rate of credit supply also shows great standard deviation. In brief, the data offers a rich variation for analyzing the interaction between bonds yields curve and macroeconomic fundamentals.

Evidence

We first decompose the bonds yields, then, analyze the interaction of these components with the macroeconomic variables. We also use the model to forecast both the bonds yields and macroeconomy. showing short term bond yield, has a high correlation with the inflation rate.

Yields Decomposition

In brief, the bonds yields are correlated with the macroeconomic fundamental in Vietnam. 

Macroeconomic and Yields Interaction

Overall, the estimated model satisfies the stability condition with no roots lie outside the unit circle. And the parameter estimates are significant, with small associated standard deviation. For the responses of the macro variables to macro shocks, the response match the typical impulse response produced common macro models. In particular, the inflation raises for a higher economic growth; the output growth rate increases for more depreciation rate of domestic currency; and domestic currency appreciates for a higher economic growth rate. Moreover, the macro variables all show significant transition rather than persistence. The effect of macro shocks only dies out usually after 5 months. For the repsonse of the macro variables to the yield curve components, the yield shocks only have transitional effect, which dies out after at maximum of 5 months, on the macro variables. Moreover, the inflation rate is increasing on all three components of yields; the output growth rate is affected positively by the curvature; and the exchange rate is affected positively by the slope.

Impulse Response Functions

In sum, the impulse response function confirms that the yields-macro model provides similar evidence as the macroeconomic model. Moreover, there exist the two-way impact between macroeconomic fundamental and bonds yields curve's components. And the impact is transitional, usually dies out after 5 months.

Variance Decomposition

The variance decomposition provides an additional evidence for the macro and yield curve interaction. Moreover, for the macro variables, the yields curve components account for much higher fraction on the macro variables that the fraction that the macro variable accounts for the yields curve. Among them, the level has highest fraction on the economic growth, the slope has similar fraction on three macro variables, while the curvature accounts for largest fraction on the VND depreciation rate.

In brief, the variance decomposition suggest that the impacts of the yield curve on the macro variables are more important than the impacts of the macro variables on the yield curve.

Macroeconomic and Yields Forecasting

The yields-macro model can be applied on forecasting both the yields and macroeconomic variables. Table (2) shows the forecast evaluation conducted for two periods, 09/2018 and 10/2018. The value of Theil's U reflects the effectiveness of forecasting. Overall, it is small, and always less than 1, for most of variables. Among the bonds yields' components, the model forecasts the level most effectively, with the value of Theil's U is less than 0.57. The forecast of macroeconomic variables is more effective than that of bonds yields. The Theil's U is always smaller than 0.57. Especially, the Theil's U value in forecasting the inflation is very small, almost less than 0.07. And even in case of exchange rate, the Theil's U value reduces for further horizon of forecasting.

In brief, the model is effective on forecasting both the bonds yields and macroeconomic fundamentals.

Conclusion

The paper characterizes a macro-finance model of government bonds yields in Vietnam. The model covers the macroeconomic fundamentals (inflation, output growth and exchange rate) with three components of bonds yields curve (level, slope and curvature). Then, a time-varying structural vector autoregression (TVC-VAR) model is employed over a monthly sample from 02/2012 to 10/2018. The evidence shows that the macroeconomic fundamentals drives the bonds yields, while the yields components serve as effective indicators for the macroeconomic variables.

The result provides important policy recommendation. Stabilizing the macroeconomy needs to account for the fluctuations of government bonds yields, since the yields affect and also forecast the change of macroeconomic variables. Thus, the paper recommends a macro-finance approach for the policy for a government to adjust the macroeconomic fluctuations.
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 1 Figure 1: Bonds Yields at Financial Integration

  The parameters of interest to be estimated include the VAR coefficients β = {β 1 , ..., β T }, the covariance matrix Ω for the shocks on the dynamic process, and the residual covariance matrix Σ. The estimation is based on the Bayesian Estimation, Analysis and Regression toolbox (BEAR), developed by[START_REF] Dieppe | The BEAR toolbox[END_REF].

  fundamentals is time varying. Both inflation and VND depreciation rate reduces their mean and standard deviation since 2016. The reason can rely on the changing of exchange rate regime from fixed exchange rate to controlled floating regime in 01/2016.
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 2 Figure (2) shows the decomposition of bonds yields curve. On Panel A, there are three components: level, slope and curveture. On Panel B, the level corresponds to long term yield, proxy by 5-year bond yield. The slope corresponds to median term yield, proxy by 5-year yield substracting 1-year yield. And the curveture corresponds to short term yield, proxy by 2 x 2-year yield -(5-year yield+1-year yield).
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 2 Figure 2: Bonds Yields Curve Decomposition: Model
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 4 Figure (4) illustrates the impulse response functions.
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 4 Figure 4: Impulse Response Function

  Figure (5) shows the variance decomposition at forecast horizons of 20 months.
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On the future research avenue, the empirical model can be extended to include the no-arbitrage condition in the international financial market. This feature is important for the stability of macroeconomy under the trilemma in the international finance. in club of convergence." Journal of Economic Studies (2020).