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Abstract: This study applies an event study analysis on Standard & Poor’s 
(S&P), Fitch and Moody’s sovereign credit ratings for South Africa over the 
period 2007 to 2018 to investigate the impact of long-term foreign currency 
sovereign credit ratings changes on 30-year sovereign bond yield. Results of 
the analysis find a generally significant increase in bond yields before, during 
and after credit rating downgrades and negative outlook events. However, there 
was no statistically significant impact on bond yields associated with upgrades 
and positive outlook events. It is thus concluded that investors in  
South Africa’s long-term bonds are more sensitive to negative credit rating 
events, which are mainly driven by structural problems in the economy. This 
paper recommends monetary and fiscal authorities to address the concerns 
raised by rating agencies in review reports leading to negative outlook and 
downgrades before they become more apparent to trigger negative rating 
actions. 
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1 Introduction 

South Africa, the second largest economy in Africa, with a gross domestic product (GDP) 
of US$366.3 billion (Country Economics, 2018) as at 2018, was the first African country 
to receive a sovereign credit rating in 1994. On 22 September 1994, four months after the 
country’s first democratically elected president was sworn in on 10 May 1994, Fitch, one 
of the three dominant international credit rating agencies, assigned a BB sovereign credit 
rating on South Africa. Moody’s and S&P followed suit on 3 October 1994, assigning the 
new democracy a Baa3 and a BB with a stable outlook, respectively. To date, South 
Africa has the highest number of sovereign credit rating events on the continent, a 
combined 56 rating events from the three dominant credit rating agencies. 

South Africa is also the first African country to borrow money on international 
financial markets, floating both domestic currency bonds and Eurobonds. Currently, there 
are 22 African Eurobond issuers, with the three largest issuers being South Africa, Egypt 
and Nigeria. Eurobonds have given African countries an opportunity to integrate into 
global financial markets, and bond issuances come with fewer and favourable conditions 
attached compared to borrowings from multilateral institutions. Governments also have 
more control over the determination of term and the use of raised funds as investors are 
not strict about fungibility – using funds for a different purpose other than that originally 
stated in the prospectus. 

Post-apartheid South Africa inherited a huge external debt of US$25 billion 
(International Monetary Fund, 2005) from the white minority apartheid government. This 
debt burden still continues to impact significantly on the country’s economic prospects. 
External debt in South Africa increased to US$176 billion in the first quarter of 2019 
from US$172 billion in the fourth quarter of 2018. The lowest foreign currency debt of 
US$33 billion was attained in the first quarter of 2003 when the country was rated BBB 
with a positive outlook by all the three dominant international credit rating agencies. 
South Africa’s Eurobonds averaged US$102 billion between 2002 and 2019, reaching an 
all-time high of US$183 billion in the first quarter of 2018 following the country’s 
downgrade into speculative grade. 

Figure 1 shows South Africa’s 10-year sovereign bond yield and the country’s credit 
rating trend. By observing the trend of the sovereign bond yield, it conspicuously shows 
response spikes to changes in sovereign credit rating changes. Bond yields were 
decreasing from 2000 to 2005 in response to the positive changes in sovereign credit 
rating. The same is observable between 2007 and 2008, sovereign bond yields were rising 
as a result of the country’s sovereign credit rating downgrade. This shows that the 
changes in bond yields reflect the changes in sovereign credit ratings. Furthermore, when 
South Africa was downgraded to speculative grade or ‘junk status’ by Fitch and S&P in 
April 2017, the yield on its 10-year sovereign bond increased by 7.46% within five days. 

Generally, the relationship between bond yields and credit ratings is negative. 
Deriving from the risk-return principle of financial management, a lower credit rating 
signifies a higher risk of defaulting, and therefore, investors expect higher yields as a 
premium for taking the risk. The majority of bond defaults are usually preceded by credit 
rating downgrades as a warning that the ability of the bond issuer to repay the debt has 
deteriorated. 
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Literature on the relationship between bond yields and credit ratings can be 
categorised into three. One set of literature argues that credit ratings have significant 
impact on bond yields (Sy, 2002; Cantor and Packer, 2007; Kaminsky and Schmukler, 
2002; Miricescu, 2015; Agarwal et al., 2016; Baum et al., 2016). In contrast, another set 
of literature argues that credit ratings have no significant impact on bond yields (Reisen 
and Von Maltzan, 1999; Canuto et al., 2012; Miricescu, 2015). Other studies (Gonzalez 
et al., 2004; Greenidge et al., 2010; Escrig-Olmedo et al., 2010) posit that the impact of 
credit ratings on bond yields depend on many secondary factors. This study therefore 
explores the gap among these three sets of literature using data from South Africa, the 
continent’s most industrialised economy, establishing the variables that influence the 
impact of credit ratings on bond yields in Africa’s emerging economies. 

Figure 1 South Africa 10-year bond yield and ratings (see online version for colours) 

 

Source: South African Reserve Bank 

To the best of our knowledge, this study is among the first to explore the relationship 
between credit rating and bond yields using data from an African country. This research 
is distinctive and also key literature because the area of credit ratings is fairly new in 
Africa, but now becoming topical as most countries are seeking credit ratings to access 
international financial markets. Establishing this relationship in Africa’s financial 
markets in vital as credit ratings determine the risk of default in sovereign bonds. The 
findings of this study are crucial to fiscal policy-makers as the challenges of rising 
interest and debt servicing costs are central to the macroeconomic management of 
African economies. 

The paper proceeds as follows: Section 2 reviews the literature devoted to the 
relationship between bond yields and credit ratings. Section 3 devises the event study 
approach used to conduct the analysis and Section 4 then describes the bond yield and 
sovereign rating data applied in the analysis of this study. The findings are then discussed 
in Section 5 and the paper concludes with a summary of the key findings, implications 
and recommendations in Section 6. 
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2 Literature review 

The risk-return principle of financial risk management proves that there is a positive 
correlation between risk and returns. The sovereign credit rating indicates the risk level of 
the investing environment of a country and is used by investors when looking to invest in 
a jurisdiction. A weak credit rating represents high risk and the likelihood that a 
government might be unable or unwilling to meet its debt servicing obligations in the 
future. A weak sovereign rating therefore means investors would demand a high yield to 
invest in the risky sovereign bond. Hence, a sovereign credit downgrade (upgrade) results 
in an increase (decrease) in sovereign bond yields as investors’ risk perception changes. 

Cantor and Packer (2007) analyse 49 developed and emerging countries across the 
globe between 1987 and 1994 using a regression analysis. They find that sovereign bonds 
investors are excessively pessimistic and when countries with low credit ratings intend to 
issue government bonds on the international financial market, they require high yields on 
such securities. Kaminsky and Schmukler (2002) also examined 16 developing countries 
in East Asia, Eastern Europe and Latin America using a panel data analysis over the 
period 1990–2000 against sovereign credit ratings from S&P. They concluded that credit 
ratings in emerging countries influence government bond yields and bond yields of 
nearby countries. However, Kaminsky and Schmukler (2002) add that the influence of 
credit ratings and outlooks on government bond yields are stronger in periods of 
economic crisis. Similarly, Miricescu (2015) analyses 25 countries that are members of 
European Union over the period 2001–2013 by applying a regression analysis and find 
that sovereign credit rating has a significant impact on interest rates of government 
bonds. Other studies such as Kisgen and Strahan (2010), Agarwal et al. (2016) and Baum 
et al. (2016) also find significant increase in bond yields following a sovereign 
downgrade. 

On the other hand, Reisen and Von Maltzan (1999) examine the impact of changes in 
credit ratings on 10-year government bond yield for 29 emerging economies and the US 
Government bond using a sample panel data over the period 1989–1997. They conclude 
that the spreads of government bond yields react before the changes of sovereign credit 
rating as the financial market anticipated the credit rating changes in advance. Similarly, 
Canuto et al. (2012) analyse 66 emerging economies using a panel data analysis for the 
period 1998–2002 against sovereign credit ratings issued by Moody’s, S&P and Fitch. 
They find that sovereign credit rating changes in highly rated countries, which show a 
low sovereign credit risk, have no significant impact on sovereign bond yields. In support 
of Reisen and Von Maltzan (1999) and Canuto et al. (2012) and Miricescu (2015) also 
find that in emerging countries, which often have speculative ratings, sovereign credit 
ratings do not impact bond yields as the impact is already contained in sovereign bond 
interest rates, hence the bond interest rate change is small after the rating announcement. 

Other studies find moderate impact of sovereign credit rating changes on bond yield. 
Gonzalez et al. (2004) reveal that sovereign credit ratings have a moderate impact on 
sovereign bond interest rate spreads, a correspondence more evident in downgrades than 
upgrades, and more significant for equity prices than for bond prices. Greenidge et al. 
(2010) explored the causality direction between external debt and sovereign rating using 
panel causality tests on 32 developed and emerging countries data over the period from 
1998 to 2008. Using sovereign credit ratings by S&P, they find that there is a moderate 
bidirectional causality relationship between external public debt and sovereign rating, one 
key element that determine the interest rates on external debt. 
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In other literature by Escrig-Olmedo et al. (2010) and Phiri (2017), the impact of 
sovereign credit rating changes on any other variable depends on many other 
sustainability, environmental, social and governance issues that are considered in 
evaluations by rating provider agencies. They argue that ratings that considers 
environmental, sustainability and governance (ESG) criteria have more impact as the 
importance of the sustainability indices and ESG ratings is increasing. With the rise in 
green energy, global warming, climate change and environmental friendly government 
policies that encourage the implementation of responsible corporate policies, investors 
are demanding more information on socially responsible investment. However,  
Escrig-Olmedo et al. (2010) conclude that the magnitude of credit rating impact varies 
depending on the methods applied by each individual ESG rating agency and 
sustainability indices are diverse. 

Moneva and Ortas (2008) support Escrig-Olmedo et al. (2010) on the role of 
sustainability and governance in the impact of sovereign credit rating changes on bond 
yields. Moneva and Ortas (2008) point out that the emergence of ethical investment is a 
sign of the increasing interest of shareholders in the impact of corporate activities on ESG 
ratings and sustainable development. Similarly, Mohapatra and Rath (2015) posit that the 
impact of sovereign credit rating changes on bonds depends on the concurrent growth of 
emerging countries financial market and the fundamental linkage between financial 
markets and key macroeconomic variables. Mohapatra and Rath (2015) thus examine the 
short-run and long-run relationship between financial markets and selected 
macroeconomic variables using data from three leading emerging countries such as 
Brazil, India and China from 2000 to 2012. They find that credit ratings have a 
significant impact where there is a long-run relationship between financial markets and 
macroeconomic variables. 

This study differs from the reviewed literature in that, to the best of our knowledge, it 
is amongst the first to explore the relationship between credit rating and bond yields 
using data from an African country. This paper is crucial as area of credit ratings is 
becoming topical in Africa, most countries are seeking credit ratings to access 
international financial markets. Unlike other studies in this area that were conducted 
under panel setting, this paper applies an event study method, which isolates specific 
events and their effects on events, minimising the possibility of erroneous 
misinterpretation. 

3 Methodology 

The analysis of the impact of sovereign credit rating changes on government bond yields 
is performed using an event study to examine the dynamic response of South Africa’s  
30-year government bond yields, around the time of sovereign credit rating changes. 
According to Kothari and Warner (2007), an event study is a common framework used to 
test the effect of an event on both security returns and prices. For this research, an event 
study method is the most suitable method to reveal important information about how 
sovereign bonds react to a credit rating event. The study takes sovereign credit rating 
change as the ‘event’ to examine if government bond yield displays significant changes 
after a sovereign credit rating change. The change in sovereign bond yield at time t (BYt) 
is represented by the following equation: 
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where 

Yt is the sovereign bond yield for sovereign at time t 

Yt–1 is the sovereign bond yield at time t – 1. 

Following the event study methodology description in Kothari and Warner (2007), the 
expected changes in sovereign bond yields at time t [E(Yt)] is estimated as by the 
following market model: 

   1 2t mt tE Y E Y e     (2) 

Given that 

      20, , 0 andt t t j t tE e E e e Var e σ    

where 

et is the stochastic error term 

1 and 2 are model parameters estimated by ordinary least squares regression 

E(Ymt) is expected sovereign bond yield at time t. 

To examine the abnormal reaction of the 30-year bond yields, the South African 10-year 
bond yield is used as benchmark to calculate normal sovereign bond yields as it is the 
most popular debt instrument on the South African debt market (Quantec, 2019). The 
next step is to estimate abnormal on the 30-year sovereign bond yield using the normal 
sovereign bond yield estimated from the 10-year bond in the sovereign rating event 
window. Abnormal yield on a trading day t (ARt), according to Kothari and Warner 
(2007), is specified as follows: 

 t t tAR Y E Y   (3) 

where 

Rt is the actual sovereign bond yield at time t 

E(Yt) is the expected sovereign bond yield at time t. 

Following the suggestion in Kothari and Warner (2007), an estimation window period of 
91 trading days before the sovereign credit rating change is applied to estimate the 
expected sovereign bond yield. This estimation window is sufficient to establish the time 
series trend over the estimation period. An 11-day event window (split into 5 days before 
the event, 5 days after the event and 1 day as event day) is applied as it is the average 
event window recommended by Kothari and Warner (2007) to allow the full impact of 
the information announcement to be included for reaction assessment. The sovereign 
credit rating change announcement day is day 0 and other trading days are symmetrically 
surrounding the event day as –5 and +5. This event window is sufficient to capture bond 
yield reaction from credit ratings, given that Africa’s financial markets are weak-form 
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efficient – the random walk theory, which believes that all past and current known 
information is reflected in the current security prices (Gyamfi et al., 2017). 

Figure 2 Event study window 

 

After determining AYs, if the influence of the event during the event window is not 
exclusively on the event date itself, it may be necessary to calculate the average abnormal 
return (AAR). These are used to assess the aggregate effect of the abnormal returns. The 
two analyses are specified as follows: 
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   (4) 

where 

AYt is the abnormal sovereign bond yield at time t 

N is the sample size, which is the number of days in the event window. 

To test the significance of the event impact on the sovereign bond yield, t-statistics are 
calculated to examine whether the actual yields significantly differ from expected yields 
for all the abnormal yields within the event window. The greater the magnitude of the  
t-statistic (either positive or negative), the greater the evidence that a sovereign credit 
rating changes have significant impact on bond yields. In contrast, the closer the  
t-statistic is to 0, the more the evidence that there is no significant impact from sovereign 
credit rating on bond yields. The time-series t-test is applied as follows: 
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 (5) 

where 

t is the student ∝ t-test at significance level 

Std(AYt) is the standard error of abnormal bond yield at time t. 

This study follows the standard significance level of 5% ( = 0.05). The decision 
criterion for statistical significance of abnormal returns in this paper is that, if the  
t-statistic of an abnormal return is above 1.96 or below –1.96 (–1.96 >  or  > 1.96), 
then the abnormal return is significant. 

4 Data description 

The analysis makes use of all long-term foreign currency sovereign credit rating changes 
by Fitch, S&P and Moody’s for South Africa and the country’s 30-year sovereign bond 
yields during the period 1 January 2007 to 31 December 2018. During this period, the 



   

 

   

   
 

   

   

 

   

   88 M. Mutize and M. Nkhalamba    
 

    
 
 

   

   
 

   

   

 

   

       
 

country experienced both upgrades and downgrade activities sufficient to capture the 
dynamics of sovereign bond yield response to credit ratings. This period had a total of 29 
credit rating activities; 10 from Fitch, 11 from Moody’s and 8 from S&P. Credit rating 
events include; downgrades, upgrades, changes in outlook and additions to watch list. A 
change in outlook from positive (negative) to stable or from stable to negative (positive) 
is classified as negative (positive) change in outlook. Sovereign credit rating data for 
South Africa was obtained from online reports (Census and Economic Information 
Center, 2019), databases of credit rating agencies, the South African National Treasury 
database where it is published. 

South Africa’s 10-year sovereign bond yield is used as benchmark to find normal 
sovereign bond yields as it is the most popular and actively traded debt instrument on the 
country’s debt market (Quantec, 2019). Investors prefer the 10-year sovereign bond as its 
tenure is moderately long and its yield is relatively high and stable compared to other 
short term bonds. According to the Quantec (2019), more than 50 percent of debt market 
capitalisation is attributed to the 10-year sovereign bond trades. In addition, ceteris 
paribus, a longer-term bond carries greater risk of fluctuating interest rates and higher 
inflation that could reduce the value of payments and the bond price. Hence, the yield on 
a 10-year bond is expected to be less volatile in response to changes in sovereign credit 
rating changes than yield on the 30-year bond. The 10-year sovereign bond yield is 
therefore a relatively stable benchmark that can reasonably estimate expected yields by 
an average investor. 

5 Empirical results 

Results of event study analysis of the 30-year sovereign bond yield response to sovereign 
credit rating downgrade, estimated from the 10-year sovereign bond yield, are presented 
in the following Tables. As shown in Table 1 below, the impact of sovereign credit 
downgrades by both Moody’s and S&P on the 30-year sovereign bond yield is generally 
not significant. This could be because the downgrade was in the mid-investment grade 
and the key-rating driver, uncertainty surrounding critical policy decisions, could easily 
be addressed. The downgrade was caused by a decline in the government's institutional 
strength amidst increased socio-economic stresses and the resulting diminished capacity 
to manage the growth and competitiveness risks, poor policy actions causing 
government's debt to increase since 2008, the low government revenue prospects, 
negative investment climate caused by infrastructure shortfalls, high labour costs despite 
high unemployment, and increased concerns about South Africa's future political 
stability. 

Converse to downgrades by Moody’s and S&P, Table 2 shows a significant increase 
in 30-year bond yields before, during and after the downgrade event by Fitch at 5% level. 
The following key rating factors drove this rating downgrade by Fitch. First,  
South Africa’s economic growth performance and prospects had deteriorated, affecting 
the country’s public finances, exacerbating social and political tensions. In the five years 
to 2012, GDP growth averaged 2.2% in South Africa compared to the 4.7% for all 
emerging economies in Africa. Weak growth reflected structural rigidities, declining 
competitiveness, policy uncertainty and labour unrest. The impact of Fitch’s rating could 
have been because, there was no optimism that the government debt, at 41% of GDP at 
the end-2012, was going to be curbed as the government announced fiscal slippage in its 
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budget deficit consolidation plans for the following year. The impact of the credit rating 
could have been magnified by the social and political tensions, subdued economic 
growth, rising corruption and poor government effectiveness, which was constraining 
government's ability to improve living standards, reduce unemployment rate and redress 
historical inequalities as rapidly as the population demands. 

Table 1 Downgrade by Moody’s A3 negative to Baa3 negative and S&P BBB+ Negative to 
BBB negative 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

September 21, 2012 0.0008 –0.0006 –0.0014 0.0014 0.3391 Intercept –0.0008 

September 23, 2012 –0.0214 –0.0165 –0.0169 –0.0049 –1.2166 Slope 0.9763 

September 25, 2012 –0.0039 –0.0031 –0.0038 –0.0008 –0.1947 Standard 
error 

0.0040 

September 26, 2012 0.0062 0.0086 0.0076 –0.0024 –0.6063 R-square 0.8187 

September 27, 2012 0.0092 0.0079 0.0070 0.0013 0.3152   

September 28, 2012 0.0182 0.0211 0.0198 –0.0029 –0.7231   

October 1, 2012 –0.0128 –0.0060 –0.0066 –0.0069 –1.7060*   

October 2, 2012 –0.0030 –0.0030 –0.0037 –0.0000 –0.0106   

October 3, 2012 0.0076 0.0078 0.0068 –0.0002 –0.0479   

October 4, 2012 0.0187 0.0166 0.0154 0.0022 0.5393   

October 5, 2012 0.0235 0.0186 0.0174 0.0049 1.2129   

October 8, 2012 0.0007 –0.0122 –0.0127 0.0129 3.2070**   

October 9, 2012 –0.0161 –0.0106 –0.0111 –0.0055 –1.3732   

October 10, 2012 0.0022 0.0082 0.0072 –0.0060 –1.4944   

October 11, 2012 –0.0103 –0.0106 –0.0111 0.0002 0.0583   

October 12, 2012 0.0074 0.0147 0.0135 –0.0073 –1.8058*   

October 15, 2012 –0.0044 –0.0076 –0.0082 0.0032 0.7868   

October 16, 2012 –0.0149 –0.0148 –0.0152 –0.0001 –0.0362   

October 17, 2012 –0.0008 –0.0048 –0.0055 0.0040 1.0002   

October 18, 2012 –0.0045 –0.0030 –0.0037 –0.0015 –0.3798   

October 19, 2012 - 0.0018 0.0009 –0.0018 –0.4472   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Table 3 shows no significant impact of Moody’s downgrade on 30-year government bond 
yield except on day 3 before the downgrade event. This result could have been caused by 
that, the markets had become acquainted with the key drivers of the rating downgrade 
such as poor medium-term growth prospects due to structural weaknesses, energy 
shortages, rising interest rates, deteriorating investor climate, rises in the government 
debt-to-GDP ratio. The insignificant rating impact on bond yield could also have been 
reflecting commitment by policy-makers to uphold fiscal discipline, reign on government 
debt growth and tighten monetary policy. 

Event results of a downgrade by Fitch and S&P show significant impact on days 3 
and 4 after the downgrade event in Table 4. This reaction was driven by weakening GDP 
growth rate, delays in the new electricity generation capacity programme, rising 
government debt. This was in an environment when the government decided not to 
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tighten fiscal policy in response to weaker revenues, highlighting the challenge of 
reducing the budget deficit and stabilising the ratio of government debt-to-GDP ratio. 
Fitch rating was driven by government exposure in loss-making state-owned enterprises 
through contingent liabilities, widening current account deficit, weak domestic demand 
and the sharp depreciation of the rand. 

Table 2 Downgrade by Fitch from BBB+ negative to BBB stable 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

January 3, 2013 0.0070 0.0098 0.0019 0.0050 2.3032** Intercept –0.0002 

January 4, 2013 –0.0077 –0.0123 0.0019 –0.0097 –4.4430** Slope 0.6778 

January 7, 2013 –0.0102 –0.0068 0.0028 –0.0129 –5.9356** Standard 
error 

0.0022 

January 8, 2013 –0.0111 –0.0119 0.0019 –0.0130 –5.9552** R-square 0.7506 

January 9, 2013 0.0016 –0.0019 0.0011 0.0005 0.2340   

January 10, 2013 0.0095 0.0044 0.0078 0.0017 0.7844   

January 11, 2013 –0.0063 –0.0076 0.0035 –0.0099 –4.5181**   

January 14, 2013 0.0039 0.0032 –0.0018 0.0058 2.6545**   

January 15, 2013 0.0024 0.0031 0.0109 –0.0086 –3.9247**   

January 16, 2013 0.0016 0.0031 0.0023 –0.0007 –0.3149   

January 17, 2013 0.0031 0.0044 0.0002 0.0029 1.3358   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Table 3 Downgrade by Moody's Baa1 negative to Baa2 stable 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

October 30, 2014 –0.0033 0.0012 0.0011 –0.0044 –1.4078 Intercept –0.0001 

October 31, 2014 0.0059 0.0058 0.0057 0.0001 0.0226 Slope 1.0001 

November 3, 2014 –0.0006 0.0052 0.0051 –0.0058 –1.8565* Standard 
error 

0.0031 

November 4, 2014 0.0078 0.0080 0.0080 –0.0002 –0.0771 R-square 0.7586 

November 5, 2014 –0.0084 –0.0080 –0.0081 –0.0004 –0.1298   

November 6, 2014 0.0084 0.0063 0.0062 0.0021 0.6744   

November 7, 2014 –0.0104 –0.0109 –0.0110 0.0005 0.1701   

November 10, 2014 0.0026 0.0029 0.0028 –0.0003 –0.0887   

November 11, 2014 –0.0144 –0.0133 –0.0134 –0.0011 –0.3426   

November 12, 2014 0.0111 0.0076 0.0075 0.0036 1.1435   

November 13, 2014 –0.0026 –0.0052 –0.0053 0.0026 0.8311   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

In Table 5, the 30-year government bond yield has significant reaction after 4 days of 
Fitch and Moody’s downgrade, compared to earlier downgrade by S&P that had no 
impact on the bond yield. Key rating drivers in all the rating downgrades were the cabinet 
reshuffle that led to the replacement of a finance minister twice within four days, which 
would weaken standards of governance, worsen public finance, result in a change in the 
direction of economic policy, and increase government exposure in state-owned 



   

 

   

   
 

   

   

 

   

    The impact of sovereign credit rating changes on government bond yields 91    
 

    
 
 

   

   
 

   

   

 

   

       
 

enterprises. Following the cabinet reshuffle businesses were pessimistic that the fiscal 
consolidation would be of priority given the political administration’s focus on radical 
socio-economic transformation. 

Table 4 Downgrade by Fitch from BBB negative to BBB-stable and S&P BBB-stable to  
BBB-negative 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

November 27, 2015 0.0018 0.0032 0.0033 –0.0015 –0.7545 Intercept 0.0000 

November 30, 2015 0.0058 0.0075 0.0076 –0.0017 –0.8608 Slope 1.0066 

December 1, 2015 –0.0012 –0.0005 –0.0005 –0.0006 –0.3182 Standard 
error 

0.0020 

December 2, 2015 0.0023 - 0.0000 0.0023 1.1791 R-square 0.9181 

December 3, 2015 0.0017 0.0027 0.0027 –0.0009 –0.4745   

December 4, 2015 0.0121 0.0101 0.0102 0.0020 1.0112   

December 7, 2015 0.0080 0.0079 0.0080 0.0001 0.0403   

December 8, 2015 0.0011 0.0005 0.0006 0.0006 0.3097   

December 9, 2015 0.1133 0.1014 0.1021 0.0119 6.0411**   

December 10, 2015 0.0479 0.0570 0.0574 –0.0091 –4.6391**   

December 11, 2015 –0.0373 –0.0345 –0.0347 –0.0028 –1.4048   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Table 5 Downgrade by S&P from BBB-Negative to BB+ Negative, by Moody's from Baa2 
Negative to Baa2 Negative watch and by Fitch from BBB- Negative to BB+ Stable 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

March 27, 2017 0.0034 0.0016 0.0015 0.0019 1.0338 Intercept –0.0002 

March 28, 2017 –0.0029 –0.0021 –0.0025 –0.0004 –0.2108 Slope 1.0976 

March 29, 2017 –0.0220 –0.0190 –0.0210 –0.0010 –0.5421 Standard 
error 

0.0018 

March 30, 2017 0.0374 0.0341 0.0372 0.0002 0.1156 R-square 0.9402 

March 31, 2017 0.0146 0.0128 0.0139 0.0007 0.3909   

April 3, 2017 –0.0073 –0.0046 –0.0052 –0.0020 –1.1122   

April 4, 2017 0.0100 0.0081 0.0088 0.0013 0.7017   

April 5, 2017 0.0017 0.0025 0.0026 –0.0009 –0.5060   

April 6, 2017 –0.0100 –0.0081 –0.0091 –0.0009 –0.5060   

April 7, 2017 0.0073 0.0066 0.0071 0.0002 0.1017   

April 10, 2017 –0.0045 –0.0030 –0.0035 –0.0009 –0.5080   

April 11, 2017 –0.0095 –0.0087 –0.0097 0.0002 0.0887   

April 12, 2017 –0.0051 –0.0041 –0.0047 –0.0004 –0.2151   

April 13, 2017 - - –0.0002 0.0002 0.0995   

April 17, 2017 0.0006 0.0046 0.0049 –0.0043 –2.3488**   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Moody’s downgrade, in Table 6, had only one day with significant change in 30-year 
bond yield, that is two days before the downgrade event. Moody’s downgrade cited the 



   

 

   

   
 

   

   

 

   

   92 M. Mutize and M. Nkhalamba    
 

    
 
 

   

   
 

   

   

 

   

       
 

interference of political power on the independence and strength of key institutions such 
as the judiciary, the Reserve Bank and the National Treasury which would weaken of the 
country’s institutional framework. Other key rating drivers were the continued erosion of 
fiscal strength due to rising public debt and contingent liabilities, the reduced growth 
prospects reflecting policy uncertainty and slower progress in implementing structural 
reforms. 

Table 6 Moody's downgrade from Baa2 negative watch to Baa3 negative 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

June 1, 2017 –0.0112 –0.0083 –0.0079 –0.0033 –1.2015 Intercept –0.0007 

June 2, 2017 –0.0018 - –0.0007 –0.0011 –0.4021 Slope 0.8672 

June 5, 2017 0.0059 0.0089 0.0070 –0.0011 –0.3997 Standard 
error 

0.0027 

June 6, 2017 –0.0012 0.0047 0.0034 –0.0045 –1.6683* R-square 0.7573 

June 7, 2017 0.0029 –0.0005 –0.0011 0.0041 1.5003   

June 8, 2017 –0.0012 –0.0057 –0.0056 0.0044 1.6367   

June 9, 2017 –0.0101 –0.0104 –0.0097 –0.0003 –0.1182   

June 12, 2017 0.0042 0.0058 0.0043 –0.0002 –0.0565   

June 13, 2017 –0.0042 –0.0016 –0.0020 –0.0021 –0.7774   

June 14, 2017 0.0095 0.0114 0.0092 0.0002 0.0887   

June 15, 2017 - - –0.0007 0.0007 0.2517   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Table 7 S&P downgrade from BB+ negative to BB-stable and Moody's Baa3 negative to Baa3 
under review 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

November 17, 2017 0.0085 0.0072 0.0079 0.0007 0.2815 Intercept 0.0002 

November 20, 2017 0.0027 0.0024 0.0027 –0.0001 –0.0323 Slope 1.0694 

November 21, 2017 –0.0048 –0.0048 –0.0049 0.0002 0.0673 Standard 
error 

0.0024 

November 22, 2017 –0.0059 –0.0062 –0.0065 0.0006 0.2700 R-square 0.8828 

November 23, 2017 –0.0011 –0.0024 –0.0024 0.0013 0.5668   

November 24, 2017 –0.0102 –0.0146 –0.0154 0.0052 2.2123**   

November 27, 2017 –0.0065 –0.0064 –0.0067 0.0001 0.0623   

November 28, 2017 0.0119 0.0137 0.0148 –0.0029 –1.2464   

November 29, 2017 0.0032 0.0049 0.0054 –0.0021 –0.9099   

November 30, 2017 0.0005 –0.0015 –0.0014 0.0019 0.8140   

December 1, 2017 –0.0097 –0.0132 –0.0139 0.0042 1.7934*   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Table 7 shows the impact of S&P and Moody’s downgrades, which were driven by weak 
economic prospects and budgetary revenue shortfalls alongside increased spending 
pressures, which had a significant impact on the downgrade event. South Africa’s fiscal 
policy indicated that an additional government spending cuts and tax increases of R40 
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billion (0.8% of GDP) was required in 2018 in order to stabilise public debt below 60% 
of GDP over the next decade. The low rating impact could have been because the 
government was optimistic of addressing the root causes of the revenue gap of R50 
billion arising from the underperforming economy and a possible erosion of revenue 
collection capability and addressing challenges raised by the judicial commission of 
enquiry. 

Table 8 Moody's upgrade from Baa1 positive to A3 stable 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

July 9, 2009 –0.0038 –0.0011 –0.0005 –0.0027 –0.7457 Intercept 0.0005 

July 10, 2009 0.0033 0.0017 0.0018 0.0016 0.4350 Slope 0.8210 

July 13, 2009 0.0032 0.0068 0.0060 –0.0035 –0.9915 Standard 
error 

0.0036 

July 14, 2009 –0.0027 –0.0062 –0.0047 0.0035 0.9843 R-square 0.8789 

July 15, 2009 –0.0125 –0.0154 –0.0122 0.0029 0.8109   

July 16, 2009 –0.0011 –0.0012 –0.0005 0.0001 0.0154   

July 17, 2009 –0.0072 –0.0069 –0.0053 –0.0002 –0.0616   

July 20, 2009 –0.0061 –0.0076 –0.0058 0.0015 0.4131   

July 21, 2009 0.0033 0.0064 0.0057 –0.0031 –0.8632   

July 22, 2009 0.0044 0.0029 0.0028 0.0015 0.4269   

July 23, 2009 0.0044 0.0046 0.0042 –0.0002 –0.0614   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Table 9 Fitch positive outlook from BBB+ stable to BBB+ positive 

Date 10-year 30-year ER(Y) AR(Y) T-test Model parameters 

July 18, 2007 –0.0006 –0.0038 –0.0026 0.0032 1.1066 Intercept 0.0002 

July 19, 2007 0.0035 0.0063 0.0048 –0.0028 –0.9552 Slope 0.7325 

July 20, 2007 –0.0065 –0.0088 –0.0063 0.0023 0.8057 Standard 
error 

0.0029 

July 23, 2007 –0.0053 –0.0070 –0.0049 0.0016 0.5680 R-square 0.7193 

July 24, 2007 0.0053 0.0076 0.0058 –0.0023 –0.7874   

July 25, 2007 0.0135 0.0151 0.0112 –0.0015 –0.5289   

July 26, 2007 0.0041 –0.0019 –0.0012 0.0060 2.0662**   

July 27, 2007 –0.0006 –0.0025 –0.0017 0.0019 0.6652   

July 30, 2007 –0.0012 –0.0056 –0.0040 0.0045 1.5548   

July 31, 2007 0.0076 0.0100 0.0075 –0.0025 –0.8544   

August 1, 2007 –0.0041 –0.0075 –0.0053 0.0034 1.1945   

August 2, 2007 0.0070 0.0063 0.0048 0.0007 0.2410   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Table 8 shows Moody’s upgrade on South Africa with no significant impact on 30-year 
sovereign bond yield. The yield was driven by high economic growth prospects and 
resiliency to the global financial crisis than many other countries at the same rating level. 
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The country’s strong banking system also was not affected by the global financial crisis 
due to a prudent regulatory environment and low levels of leverage. 

Table 10 Fitch and S&P positive outlook from BBB+ negative to BBB+ stable 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

January 10, 2011 0.0018 –0.0012 –0.0012 0.0030 0.8177 Intercept –0.0000 

January 11, 2011 0.0073 0.0125 0.0119 –0.0053 –1.4263 Slope 0.9501 

January 12, 2011 0.0072 0.0036 0.0034 0.0037 0.9884 Standard 
error 

0.0037 

January 13, 2011 0.0060 0.0059 0.0056 0.0001 0.0200 R-square 0.8197 

January 14, 2011 0.0183 0.0169 0.0161 0.0014 0.3728   

January 17, 2011 0.0018 –0.0012 –0.0011 0.0029 0.7861   

January 18, 2011 –0.0047 –0.0041 –0.0039 –0.0006 –0.1465   

January 19, 2011 0.0023 0.0017 0.0016 0.0006 0.1420   

January 20, 2011 0.0180 0.0138 0.0131 0.0041 0.9799   

January 21, 2011 –0.0145 –0.0138 –0.0132 –0.0006 –0.1511   

January 24, 2011 –0.0058 –0.0035 –0.0033 –0.0024 –0.5580   

January 25, 2011 –0.0041 –0.0053 –0.0050 0.0011 0.2699   

January 26, 2011 0.0029 0.0029 0.0028 0.0000 0.0041   

January 27, 2011 0.0175 0.0179 0.0170 –0.0005 –0.1117   

January 28, 2011 –0.0035 –0.0052 –0.0049 0.0017 0.4034   

January 31, 2011 –0.0116 –0.0087 –0.0083 –0.0030 –0.7012   

February 1, 2011 –0.0053 0.0006 0.0005 –0.0059 –1.3876   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Appendix Tables 1 to 8 show the impact of negative outlooks by the three rating agencies 
on the 30-year sovereign bond yields. The results generally show significant impact of 
change in rating outlook by Moody’s in November 2011, two days after the event, and by 
Fitch in January 2012, June 2014 and November 2016. The major drivers in the negative 
changes in outlook that caused an impact on 30-year sovereign bond were the growing 
risk from lack of political commitment to lower budget deficits and the inability by the 
government to stay within current debt targets due to popular pressures within the 
governing party and with its partners in the Tripartite Alliance. Slower economic growth 
than previously expected was insufficient to prevent already high unemployment rates 
from increasing further, thereby exacerbating social tensions. 

Tables 9 and 10 present results of the impact of a positive change in rating outlook on 
30-year sovereign bond yields. As can be seen in the results, there is no significant 
impact from positive changes in outlooks except one day after Fitch changed outlook in 
July 2007. The change in outlook reflected South Africa’s improved growth performance 
and prospects as a result of rapidly rising public and private investment, and ongoing 
micro-reforms in the economy. The country had seen a substantial improvement in its 
public finances and a strong external balance sheet. Increased government savings, use of 
fiscal surpluses to increase reserves and cover the cost of sterilisation had reduced the 
country’s external vulnerability. A strong consumer demand and acceleration of capital 
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investment reflected a massive infrastructure investment by the country’s public 
corporations as it prepared to host the 2010 FIFA World Cup. 

These results generally aligns to the literature which posit that the impact of credit 
ratings on bond yields depend on many secondary factors (Gonzalez et al., 2004; 
Greenidge et al., 2010; Escrig-Olmedo et al., 2010). It however contrasts with studies 
which argue that credit ratings have very little to no significant impact on bond yields 
(Reisen and Von Maltzan, 1999; and Canuto et al., 2012; Miricescu, 2015). 

6 Conclusions and recommendations 

This study examines the impact of long-term foreign currency sovereign credit ratings 
events by the dominant three international credit rating agencies on South Africa’s 30-
year government bond yield between January 2007 and December 2018. An event study 
analysis finds a generally significant increase in 30-year bond yields before, during and 
after credit rating downgrades and negative outlook events, and no statistically significant 
impact associated with credit rating upgrades and positive outlooks. The downgrades and 
negative outlooks associated with initial signs of deteriorating economic performance, 
current account deficit, budget deficit and rising government debt have the most 
significant impact. These findings show that investors in South Africa’s long-term bonds 
are cautious and sensitive to initial signs of structural problems in the economy. 

The following results implications and recommendations can be drawn from these 
findings. First, to investors, the first downgrade or negative outlook that follows a 
positive outlook or downgrade is important to determine the short to medium-term 
direction of a country’s future credit rating actions and its economy. It is therefore vital 
for monetary and fiscal authorities to address the concerns raised by rating agencies in 
negative outlook and downgrade reports before they become more apparent and 
magnified to trigger more negative rating actions. Second, investors are quick to discern 
the early warning signs of fundamental economic problems that usually lead to 
exacerbating social and political tensions. This implies that major decisions to adjust 
portfolios are made during these period as the government is usually slow in addressing 
challenges that leads to more serious economic problems. Lastly, as suggested by 
Miricescu (2015), the public confidence and optimism plays a significant role in 
magnifying the impact of a rating action. In an environment with a deficit in public 
confidence and pessimism, the impact of negative rating actions is significantly 
pronounced. It is therefore important the government to create an environment that 
enable business confidence by engaging key economic players in addressing structural 
rigidities, declining competitiveness, policy uncertainty and bargaining power of labour 
brokers. 
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Appendix 

Table 1 Fitch negative outlook from BBB+ positive to BBB+ stable 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

June 9, 2008 0.0010 0.0005 0.0003 0.0005 0.1333 Intercept 0.0003 

June 10, 2008 0.0068 0.0025 0.0003 0.0043 1.2130 Slope 0.8082 

June 11, 2008 –0.0029 0.0025 0.0003 –0.0054 –1.5376 Standard 
error 

0.0035 

June 12, 2008 0.0183 0.0205 0.0004 –0.0021 –0.5975 R-square 0.7375 

June 13, 2008 –0.0010 –0.0059 0.0003 0.0050 1.4091   

June 17, 2008 0.0133 0.0109 0.0003 0.0024 0.6908   

June 18, 2008 –0.0062 –0.0059 0.0003 –0.0002 –0.0693   

June 19, 2008 –0.0057 –0.0065 0.0003 0.0007 0.2055   

June 20, 2008 0.0119 0.0143 0.0003 –0.0024 –0.6910   

June 23, 2008 0.0019 0.0015 0.0003 0.0004 0.1179   

June 24, 2008 –0.0024 –0.0025 0.0003 0.0001 0.0258   

June 25, 2008 0.0052 0.0025 0.0003 0.0027 0.7723   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Table 2 Fitch and S&P negative outlook from BBB+ stable to BBB+ negative 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

November 3, 2008 –0.0129 –0.0159 –0.0137 0.0030 0.9292 Intercept 0.0002 

November 4, 2008 –0.0176 –0.0161 –0.0139 –0.0015 –0.4837 Slope 0.8752 

November 5, 2008 –0.0121 –0.0126 –0.0108 0.0004 0.1368 Standard 
error 

0.0032 

November 6, 2008 0.0023 0.0063 0.0057 –0.0040 –1.2511 R-square 0.9289 

November 7, 2008 –0.0082 –0.0107 –0.0092 0.0026 0.8133   

November 10, 2008 0.0157 0.0158 0.0140 –0.0001 –0.0290   

November 11, 2008 0.0199 0.0241 0.0213 –0.0041 –1.3032   

November 12, 2008 0.0095 0.0103 0.0092 –0.0008 –0.2441   

November 13, 2008 –0.0141 –0.0164 –0.0142 0.0024 0.7464   

November 14, 2008 –0.0103 –0.0105 –0.0090 0.0002 0.0756   

November 17, 2008 –0.0046 –0.0037 –0.0031 –0.0009 –0.2705   

November 18, 2008 –0.0029 –0.0019 –0.0014 –0.0010 –0.3173   

Notes: **Represents 5% level significance. *Represents 10% level significance. 
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Table 3 Moody's negative outlook from A3 stable to A3 negative 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

November 2, 2011 –0.0045 0.0006 –0.0001 –0.0050 –1.1864 Intercept –0.0006 

November 3, 2011 –0.0019 –0.0068 –0.0068 0.0049 1.1570 Slope 0.9051 

November 4, 2011 - –0.0006 –0.0012 0.0006 0.1346 Standard 
error 

0.0042 

November 7, 2011 –0.0154 –0.0149 –0.0142 –0.0005 –0.1247 R-square 0.8479 

November 8, 2011 0.0174 0.0178 0.0154 –0.0004 –0.0951   

November 9, 2011 0.0051 0.0034 0.0024 0.0017 0.3983   

November 10, 2011 - –0.0045 –0.0048 0.0045 1.0731   

November 11, 2011 0.0095 0.0180 0.0157 –0.0086 –2.0247**   

November 14, 2011 0.0075 –0.0090 –0.0088 0.0165 3.8979**   

November 15, 2011 –0.0019 0.0006 –0.0001 –0.0024 –0.5759   

November 16, 2011 0.0012 - –0.0006 0.0012 0.2952   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Table A4 Fitch negative outlook from BBB+ stable to BBB+ negative 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

January 6, 2012 0.0080 0.0066 0.0067 0.0014 0.5065 Intercept –0.0004 

January 9, 2012 -0.0105 -0.0111 -0.0122 0.0006 0.1977 Slope 1.0654 

January 10, 2012 0.0019 - –0.0004 0.0019 0.6709 Standard 
error 

0.0028 

January 11, 2012 –0.0075 –0.0056 –0.0063 –0.0019 –0.6830 R-square 0.9238 

January 12, 2012 0.0069 0.0045 0.0044 0.0024 0.8602   

January 13, 2012 –0.0025 –0.0017 –0.0022 –0.0008 –0.2934   

January 16, 2012 0.0012 –0.0034 –0.0039 0.0046 1.6549*   

January 17, 2012 –0.0100 –0.0107 –0.0118 0.0007 0.2495   

January 18, 2012 –0.0032 –0.0057 –0.0064 0.0025 0.9102   

January 19, 2012 - –0.0063 –0.0071 0.0063 2.2602**   

January 20, 2012 –0.0032 0.0006 0.0002 –0.0037 –1.3419   

Notes: **Represents 5% level significance. *Represents 10% level significance. 
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Table A5 S&P negative outlook from BBB+ stable to BBB+ negative 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

March 22, 2012 –0.0062 –0.0095 –0.0084 0.0033 1.0255 Intercept –0.0002 

March 23, 2012 –0.0107 –0.0090 –0.0080 –0.0017 –0.5257 slope 0.8621 

March 26, 2012 0.0057 0.0085 0.0071 –0.0028 –0.8760 standard 
error 

0.0032 

March 27, 2012 0.0063 0.0073 0.0061 –0.0010 –0.3166 R-square 0.7876 

March 28, 2012 –0.0019 –0.0017 –0.0016 –0.0002 –0.0636   

March 29, 2012 –0.0132 –0.0118 –0.0104 –0.0014 –0.4517   

March 30, 2012 –0.0045 –0.0023 –0.0021 –0.0022 –0.6880   

April 2, 2012 0.0076 0.0085 0.0071 –0.0008 –0.2651   

April 3, 2012 0.0088 0.0073 0.0061 0.0015 0.4842   

April 4, 2012 0.0031 0.0056 0.0046 –0.0024 –0.7646   

April 5, 2012 - - –0.0002 - -   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Table A6 Fitch negative outlook from BBB stable to BBB negative and S&P from BBB 
negative to BBB-stable 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

June 6, 2014 –0.0037 –0.0011 –0.0007 –0.0026 –0.5638 Intercept 0.0003 

June 9, 2014 0.0183 0.0121 0.0115 0.0062 1.3552 Slope 0.9186 

June 10, 2014 0.0114 0.0076 0.0073 0.0038 0.8294 Standard 
error 

0.0046 

June 11, 2014 –0.0139 –0.0104 –0.0092 –0.0035 –0.7605 R-square 0.6900 

June 12, 2014 0.0036 0.0055 0.0054 –0.0018 –0.4010   

June 13, 2014 0.0012 0.0098 0.0093 –0.0086 –1.8687*   

June 17, 2014 –0.0012 –0.0071 –0.0062 0.0058 1.2743   

June 18, 2014 –0.0128 –0.0104 –0.0092 –0.0024 –0.5196   

June 19, 2014 0.0037 0.0038 0.0039 –0.0002 –0.0382   

June 20, 2014 –0.0024 –0.0038 –0.0032 0.0014 0.3051   

June 23, 2014 –0.0012 –0.0006 –0.0002 –0.0007 –0.1470   

Notes: **Represents 5% level significance. *Represents 10% level significance. 
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Table A7 Moody's negative outlook from Baa2 stable to Baa2 negative watch 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

March 1, 2016 0.0005 0.0015 0.0015 –0.0009 –0.2971 Intercept 0.0001 

March 2, 2016 0.0021 0.0010 0.0010 0.0011 0.3623 Slope 0.9493 

March 3, 2016 –0.0075 –0.0060 –0.0056 –0.0019 –0.5959 Standard 
error 

0.0031 

March 4, 2016 –0.0005 –0.0005 –0.0004 –0.0001 –0.0369 R-square 0.9366 

March 7, 2016 0.0016 0.0035 0.0034 –0.0018 –0.5583   

March 8, 2016 –0.0059 –0.0065 –0.0061 0.0002 0.0607   

March 9, 2016 –0.0087 –0.0045 –0.0042 –0.0044 –1.4106   

March 10, 2016 –0.0071 –0.0081 –0.0076 0.0005 0.1654   

March 11, 2016 0.0027 0.0051 0.0049 –0.0021 –0.6741   

March 14, 2016 0.0334 0.0303 0.0289 0.0045 1.4296   

March 15, 2016 0.0026 0.0005 0.0005 0.0021 0.6753   

Notes: **Represents 5% level significance. *Represents 10% level significance. 

Table A8 Fitch negative outlook from BBB–stable to BBB-negative 

Date 10-year 30-year ER (Y) AR(Y) T-test Model parameters 

November 18, 2016 - 0.0031 0.0033 –0.0033 –1.7857* Intercept 0.0001 

November 21, 2016 –0.0011 - 0.0001 –0.0012 –0.6494 Slope 1.0307 

November 22, 2016 0.0028 0.0026 0.0027 0.0001 0.0310 Standard 
error 

0.0018 

November 23, 2016 0.0050 0.0046 0.0048 0.0002 0.0868 R-square 0.9664 

November 24, 2016 0.0077 0.0071 0.0074 0.0003 0.1541   

November 25, 2016 –0.0233 –0.0231 –0.0238 0.0004 0.2435   

November 28, 2016 0.0106 0.0134 0.0139 –0.0033 –1.8029*   

November 29, 2016 0.0044 0.0015 0.0017 0.0028 1.5190   

November 30, 2016 0.0077 0.0077 0.0080 –0.0002 –0.1342   

Dec. 1, 2016 –0.0055 –0.0056 –0.0057 0.0002 0.1092   

December 2, 2016 –0.0089 –0.0077 –0.0079 –0.0010 –0.5541   

Notes: **Represents 5% level significance. *Represents 10% level significance. 


