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Abstract 

This paoer compare the long term history the US and the Germany 10 year government 
bond yields as representatives of the world’s largest economies. The paper uses 
regression analysis and then supported by historical events to come up with statistic like 
standard deviation to show the correlation between these two large economy entities.  
Based on latest data, the paper recommends a strategy to benefit from richness of the 
German bonds. 
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1. Introduction 

The world had started many intergration with each other since the ending of world war II and 
this circumstance was further strength after the formation of United Nations. In this case, the 
global economy seems to response similarily to certain historical events that happening around 
the world, some countries, even seem to have no connection with a certain event, express 
fluctuation in their economy situation. The long term yield levels of each country are often used 
as first order gauge of the overall macro picture of its economy as the yield curve has proved to 
be a valuable indicator of future recession. It’s not difficult to understand this because a 
recession is marked by a low long-term interest rates since it reflect the supply of savings and 
demands for credit, with a substantial global influence. When the economy is weak, the 
demands for credit falls and savings increases.[1] In the developed countries, United States, 
Germany, UK, and Japan have historically had the largest GDP, with China surpassing all but US 
in the past 10 years. 

In Euro market, Germany is the largest and most advanced economy. It is found that each 
German was on average 1046 euros richer as a result of single market membership and Berlin 
is the EU’s industrial heartlands for all these years. [3] Yield difference between the 10 year 
German Bond versus the 10 year Treasury yield is often used to compare the relative economies 
of US versus Euro zone. 

2. Macro picture 

This paper have investigated the long term performance of the 10 year Bond versus the 10 year 
US Treasury yield since 1980. In this time period, major macroeconomic changes have 
happened, the largest of them Germany joining the Euro Zone in 2001, and extremely low rate 
environments for both US and German economies. Furthermore, the German yields has been 
negative starting in 2016. Starting the research, 10-Year Treasury Constant Maturity Rate 
becomes the element to exhibit our comparison. Usually, long-term government bond is more 
relevant due to its stability and practicality. Starting at 1980, the paper totally collect their ten 
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years treasury yield until the latest data-06/01/2020. The largest yield difference exists in 
around 1984 when the USA’s economy was growing rapidly due to Reagan's Economic Policy 
implemented in 1983 to address the stagflation. At this time, West Germany was beginning the 
reunification with East Germany. During this era, both Germany and the USA’s economy was 
experienced fluctuation-US was caused by their recession; Germany was caused by the 
reunification effort. Before the year 1992, 10 millions Americans were unemployed, the country 
faced record deficits, and poverty and walfare rolls were growing. [5] But by the year 1992-
1993, president Clinton issue his economic strategy and bring the whole country into 
prosperous. Germany’s economy was indeed wrecked in 1992, but their policy for the 
adjustment was promulgated as rapid as they can. Therefore, two Z-score lines represented 
Germany and USA 10 year yield seem as intercorrelated.  

 
Figure 1: The Global Economy by GDP. Selected from World Development Indicators database, 

World Bank, 1 February 2017. [2] 

 
Figure 2: Germany and US 10y yield curve, datas were selected from stlouisfed. [4] 
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Figure 3: US 10y yield scatter plot 

3. Scatter plot and best fit line 

 
Figure4 : X variable 1 Residual Plot 

 
Figure 5: Normal Probability Plot 
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Using regression analysis, the paper observes statistically significant correlation as a whole, but 
in the top part where the points are extremely random, this happens at the time Germany had 
not joined Euro. In this time period, the German bond yields, stock market, and currency were 
volatile. Therefore, the points on the scatter plot are not as correlated. After January 1st, 2002 
Germany officially joined the European Union, their currency was replaced by unified euro. Due 
to a more stable currency, more investors in the Euro-zone participated in German bond market. 
Bond investments became more attractive in a stable environment, as a result of a bigger 
economic entity-European Union. Consequently, due to increase in demand for the more stable 
German bonds, the Germany’s ten year yield‘s risk premium decreased, and the points on the 
scatter plot are getting closer to the best fit line. 

 

 
Figure 6: X Variable 1 Line Fit Plot 

4. Regression analysis and Linear relationship 

Predicted regression line: 

𝑦𝑔𝑒𝑟𝑚𝑎𝑛𝑦 = 0.7715𝑥𝑢𝑠 + 0.1972 

𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 = 𝑦𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 − 𝑦𝑎𝑐𝑡𝑢𝑎𝑙  

 

After drawing the scatter plot, this paper has performed regression analysis to further analyze 
the residuals, intercepts, and analyze their linear relationship. Totally three regression analysis 
will be presented in the research paper, starting with the thorough analysis(from 1980-2020). 
Analyzing it,  the paper concludes: the standard error is around 1.178686; the R square 
approximately equals to 0.8267961. The R square or the coefficient of determination reflect 
how close the data are to the fitted regression line. [6] The higher R square is; the lower the 
residuals will be, the stronger the correlation will have. Observing the best fit line of x variable 
and the Z-score graph, which tells you the idea about how far a data is from the median, the 
lowest residuals exist between 1987-1990 and 2013-2016. Both of these two time periods 
happens after a economic recession-the recession of 1980 America’s economy and the collapse 
of 2008 America’s Subprime mortgage crisis. A more stable economy results in a stronger 
correlation, which leads to lower residuals. Conversely, between 1980-1983, 2007-2009, we 
observe the fluctuation in both the Z-score graph and residual plot. Take the period 2007-2009 
as an example, beginning with an inverted of yield curve in America in 2005 and later a decline 
in home prices for 28 percent in 2006, many people believe that a recession could occur in 2 
years and they want a higher return in 2 years than longer years, causing them to invest heavily 
on long term bonds, making the Fed take actions to reduce the yield rate. [7] Consequently, the 
paper contends that Germany and the USA contain a strong linear relationship that the degree 
of their correlation is determined by the economic situation. 
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Figure 7: Z-score 

5. Standard deviation 

Var(x)=E(X-E[x])^2 

Std(x)=√(Var(x)) 

 
Figure 8: Scatter plot of Germany enters Euro(before and after) 

 

Standard deviation is a perfect tool to find out  the stability of a given series of data. Considering 
the residual plot and the data series, we are hoping not only to find out the link between these 
statistics and the historical events that have affected these datas, we want to find out which of 
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these two countries have a more stable economy, which can be easily reflected by the standard 
deviation of government yield. The standard deviation of German 10y yields for these 40 years 
is about 2.82892 while for the US the standard deviation is about 3.33472. Though the overall 
yield of US is higher than that of Germany, it seems that the economic situation is fluctuating 
over these years. Starting with an extremely high value at the beginning of 1980, and continue 
to drop through these decades, probably because of the September 11 attack in which the 
psychological impact on the American people has been profound, and their sense of economic 
and political security has been severely weakened and the economic crisis that again 
significantly threaten the reliability of bonds and security in US.  As for Germany, although their 
economy started with a relative low value after world war II, it continued to develop ever since 
it joined the EU. More importantly, their unification in 1990(The German Democratic Republic 
is incorporated into the German Federal Government) boosted the economic activity as they 
helped integrate East German economy. Although German government yield has been 
negatively affected by the economic crisis of 2008, the reduction is relatively small, which as a 
result lead to their low standard deviation and high reliability. 

6. Possible strategies and applications 

Observing the data this paer collected, overall the value of Germany 10 year yield is lower than 
USA’s. Therefore, the prices, oppositely, will be held lower in the USA due to the inverse 
relationship between price and yield value. Yet, it does not mean investors will select American 
bond market as always. It is determined whether they are risk seekers or not. For instance, the 
recession in 1980 have caused instability of USA’s bond market. Between 1980-1982, industries 
in the USA were collapsing severely, and there were only 15.4 percent growth in totally 37 
months. Furthermore, the second petroleum crisis erupted due to the warfare and coup 
happened in Iran, the second largest oil exporters. This accidental situation intensely crushed 
US economy: exacerbated the US. Foreign trade deficit and deepened the trend of stagflation. 
The stock market, bond market, and other economic markets had experienced the most volatile 
era after the Great Depression that nearly destroyed US economy in 1920s. As a result of this, 
yield and its bond market were also experiencing their unstable time period. Yield value were 
fluctuating severely that most investors cannot find the equilibrium point. Under this 
circumstance, those investors who are not risk seekers will select cash flow rather than any 
investment in stock market or bond market. Nevertheless, risk seekers will instead take actions 
when those bonds are under extremely low prices. We can clearly observe that right after 1984, 
the yield value rapidly dropped. Those risk seekers would then sell their bonds in a higher price 
to earn ideal profits. The time that those risky bonds stayed in your hand would only be 2-3 
years. Therefore, it then becomes an ideal transaction to carry out. For sure, we admit that 
interest rate(yield value) will increase ever since an economic recession. It will not be an absurd 
strategy to invest bond market during an economic recession. 

7. Trade Idea 

Based on latest data, German Bund yield is 1 standard dev below its historical average and we 
recommend selling 10y Bund versus buying 10y US Treasury in PV01 equivalent amounts, as 
shown in below Table: 

Table 1 Strategy 

Country ID Maturity Coupon Yield PV01 Ratio Principal 

US 91282CAE1 8/15/2030 0.625% 0.74% -0.001062 6.526365 6526365 

DE DE0001102507 8/15/2030 0% -0.43% -0.006931 6.526365 1000000 
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8. Conclusion 

Two largest economies we present in the paper clearly shows that they have correlation with 
each other and with the historical event even if they may not affect each other directly. Although 
the extent of impact due to recession or prosperity is not the same and they are not directly 
affecting one another, the main drivers of these countries’ economies stay the same. This paper 
focus not only on a given time period, but instead split them into several significant periods. In 
this case, the comparison is more obvious and certain fluctuation in the same period and under 
certain historical event can be observe directly.  This paper can keep on working if it can take 
in more countries and find out the correlation between them. If the samples were enough, a 
common strategy on which country to invest under which event or the prediction on the extent 
of a certain historica event on a certain country can be make.  
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