
Seasonality in Icelandic Treasury yields  

Summary1

This report examines seasonality in the yield on 10-year nominal Treas-
ury bonds issued by the Republic of Iceland.2 Seasonality in month-on-
month yield changes is also studied. The study focuses on two peri-
ods: first, from January 2001 through December 2018; and second, 
the post-crisis period, from January 2010 through December 2018. 
In both cases, data are examined on a monthly and a quarterly basis 
for the calendar year. The characteristics of the yield and its changes 
are illustrated through descriptive statistics, with averages and z-scores 
used to generate a picture of seasonal fluctuations. Statistical tests are 
carried out in order to determine the statistical significance and reli-
ability of the seasonal swings. The result of the analysis is that the ob-
served seasonal trends and fluctuations in the 10-year Treasury yield 
are not statistically significant.  

Seasonality
Economic activity is often characterised by regular variations that recur 
every calendar year. Such seasonality is captured in time series data for 
variables such as foreign tourist arrivals, retail sales, and labour par-
ticipation rates. Seasonal patterns also emerge in financial markets. In 
the stock market, share prices have a tendency to fall over the summer 
– sometimes called the sell-in-May-and-go-away effect – and rise in 
January – the January effect. There are various possible explanations 
for such anomalies in financial markets, including seasonality in mac-
roeconomic variables, management of payment flows, portfolio rebal-
ancing, ‘window dressing,’ press release timing, tax deductions, and 
behavioural factors such as seasonal affective disorder. 

Information on whether or not the yield on 10-year nominal 
Treasury bonds follows a seasonal pattern is of practical value to mar-
ket agents. The 10-year Treasury yield creates a risk-free base rate for 
many other medium- and long-term interest rates, for example in stock 
valuation and residential mortgage loans. Seasonality in the yield there-
fore has implications for financial market efficiency and financial asset 
pricing in Iceland. Seasonal fluctuations also affect the financing terms 

1. This report is based on a study carried out by the author in summer 2019, when he was an 
intern with the Government Debt Management Department of the Central Bank of Iceland. 
The author wishes to thank Lúdvík Elíasson, Björgvin Sighvatsson, and Kjartan Hansson for 
helpful suggestions and comments. 

2. Yields on Treasury bonds with a constant maturity are derived from daily zero-coupon yield 
curves using the Nelson-Siegel method. This method provides a yield for various maturities, 
even if no outstanding securities have exactly those numbers of months or years remaining 
to maturity.
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available to the Treasury. Roughly speaking, a nominal bond yield is the 
summation of expected GDP growth and expected inflation. By adjust-
ing for potential seasonality, market agents can obtain a more accurate 
idea of underlying trends and the determinants of the yield. 

Descriptive statistics
The first auction of Icelandic Treasury bonds took place in 1992, but it 
was not until after 2000 that an active secondary market for Treasury 
bonds began to develop. A primary dealer system was then estab-
lished, market making agreements for Treasury bonds were negotiated 
with financial institutions, and a systematic development of nominal 
benchmark issues began.3 In 2001, Iceland adopted a formal infla-
tion target. Since then, the 10-year yield (which is inversely related to 
price) has trended downwards (Chart 1), although its movements dur-
ing the prelude to and aftermath of the 2008 banking collapse stand 
out. One outlier is identified with a boxplot for the interest rate series 
as a whole – November 2008 – and is not excluded from the study. 

Chart 2 shows month-on-month changes in the yield. Monthly 
volatility in the yield has diminished slightly since the financial crisis. 
The average difference between the highest and lowest monthly yields 
within the year was 1.6% during the 2001-2018 period and 1.3% 
during the 2010-2018 period.

The long-term downtrend in the 10-year yield, observed in Chart 
1, can give a misleading view of potential seasonality by underestimat-
ing seasonal rises and overestimating seasonal drops. The yield was 
adjusted for the long-term trend during data processing and statistical 
testing.4 

On average, the yield on 10-year nominal Treasury bonds has 
tended to peak in April and trough in October (Chart 3). Excluding 
the outlier, however, the yield bottoms out in November. According to 
Chart 3, the yield has had a tendency to rise over the first four months 
of the year and then fall before rallying in December. The overall pat-
tern is not dissimilar during the 2010-2018 period (Chart 4), although it 
is more parabolic in shape, rising over the first half of the year, peaking 
in June, and then falling. Examining the z-scores for the two periods 
(Charts 5 and 6) shows that the patterns are similar once adjustments 
have been made for trend and dispersion of the yield in each year.5  

On a quarterly basis (not shown here), the average yield has 
been highest in Q2 for both periods. During both periods, the yield 

3. In recent years, the Ministry of Finance and Economic Affairs has adhered to a debt man-
agement policy of ensuring active price formation for 2-, 5- and 10-year nominal bench-
mark Treasury bonds.

4. An exponential model for trend in the time series, y = 8,7771e-0,00206x, was used to calculate 
the forecasted value for each observation in the data. The forecasted values were removed 
from the original time series in order to adjust for long-term trend. The adjusted time series 
was then added to a simple average for all forecasted values in order to restore the time 
series to its original scale.  

5. The z-score or standard score measures how many standard deviations a given value is from 
the average of the population or sample. It is calculated as z=(x-µ), where x is the raw score, 
µ is the mean of the population or sample, and σ is the standard deviation of the population 
or sample. Here, the z-values for monthly yield values were calculated based on the mean 
and standard deviation for each year, not for the sample as a whole. The z-score for each 
month was then averaged to obtain Charts 5 and 6.
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tended to develop in a parabolic manner, except it rose from Q3 and 
Q4 in the 2001-2018 period but troughed in Q4 in the 2010-2018 
period. The patterns for the z-values are the same except that, in the 
2010-2018 period, the yield had a tendency to peak in Q3. 

Charts 7 and 8 show the average change in the 10-year yield 
from month to month. Over the period as a whole, the yield had a 
tendency to rise most in April (excluding the outlier) and fall most in 
January, May, and August. On average, the yield has tended to fall 
between December and January. Over the post-crisis period, monthly 
changes have been different: the yield has had a tendency to rise from 
month to month in the first half of the year and then fall from month 
to month in the latter half. At the turn of the year, it has risen on aver-
age, unlike the pattern over the long term. On a quarterly basis (not 
shown here), the yield has risen most in Q2 and fallen most in Q3 dur-
ing the 2001-2018 period, whereas for the 2010-2018 period it has 
risen most in Q1 and fallen most in Q3 and Q4. 

Excluding the years of the most recent financial crisis (2008 and 
2009), seasonal fluctuations remain similar (not shown here) as re-
gards both movements of the yield over the course of the year and 
yield changes between months. The main difference is that on aver-
age, the yield peaks in June (April according to the z-score) and Q2, 
and troughs in September (August according to the z-score) and Q3. 
On average, the yield rises most in February and Q4, and it falls most 
in August and Q3.
 
Statistical analysis
Even though clear seasonal fluctuations can be seen in the 10-year 
nominal Treasury bond yield on average, the dispersion of the un-
derlying data can be so great that the seasonal trends are rendered 
insignificant. A regression analysis using dummy variables was used 
to determine the statistical significance of the observed seasonality in 
the yield and its month-on-month changes, on both a monthly and 
a quarterly basis.6 The model for seasonal fluctuations compares the 
yield in a given month (quarter) with the month (quarter) when the 
yield has generally been highest (i.e. April and Q2). The model for 
month-on-month changes in the yield compares the change in a given 
month with the month generally showing the greatest change. The 
models are defined in Appendix 1.

An F-test was used to estimate the overall fitness of the regres-
sion and to test joint null hypotheses (see Appendix 1). Two statisti-
cal tests were then used to determine the reliability of the findings: a 
Durbin-Watson test on autocorrelation of residuals and a White chi-
squared test of heteroscedasticity in the residuals. If the null hypothesis 
of the F-test is rejected and there is neither autocorrelation nor hetero-
scedasticity in the residuals, the results of the regression analysis can 

6. The methodology used in the regression analysis is based to a large extent on Liu, Lin, and 
Varshney (2018), which studied the seasonality in the 10-year nominal U.S. Treasury yield. 
This methodology is in turn based on the methodology of Athanassakos and Tian (1998), 
Chen and Chan (1997) and Kamstra, Kramer, and Levi (2015). Liu et al. concluded that 
most observed seasonalities do not pass statistical tests for significance, except month-on-
month changes in yields on a quarterly basis during the period 1990-2018.  
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be considered statistically reliable. If so, it is possible to draw relatively 
sound conclusions on the basis of the findings concerning whether or 
not there is seasonality in the 10-year Treasury yield during the peri-
ods examined. On the other hand, if there is autocorrelation and/or 
heteroscedasticity in the residuals, the assumption of normality in dis-
tributions in the F-test and the least squares method is invalidated. In 
that case, conclusions based on the findings are unreliable. In addition, 
statistical significance of the observed seasonalities was tested using a 
non-parametric Kruskal-Wallis test, which is not based on assumptions 
regarding probability distributions. This test is particularly appropriate 
when there is autocorrelation in residuals. The results of the regression 
analysis and statistical tests can be found in Appendix 2. 

According to the results of the regression analysis, no β-coefficients 
are statistically significant at either the 5% or the 10% level. The sole 
exception is the month of January for the month-on-month change 
in the yield on a monthly basis (Table 2), which has negative statisti-
cal significance at the 10% level for the period 2001-2018. This in-
dicates a possible January effect, where the yield has a tendency to 
fall between December and January. In general, the p-values for the 
month-on-month change in the yield are not as high as they are for 
movements in the yield over the year on a monthly basis (Table 1). 
The Durbin-Watson test finds positive first-degree autocorrelation in 
residuals for both periods in developments in the yield on a monthly 
basis (Table 1) and on a quarterly basis (Table 3). Autocorrelation exists 
in the month-on-month change in the yield on a monthly basis (Table 
2) during the 2010-2018 period, but there is no autocorrelation on a 
quarterly basis (Table 4). The White test reveals heteroscedasticity in 
residuals for the 2010-2018 period for developments in the yield on a 
monthly basis (Table 1) and at the 10% significance level during the 
2001-2018 period for the month-on-month change in the yield on a 
monthly basis (Table 2). It is not possible to draw reliable conclusions 
on the existence of a January effect in the month-on-month change 
in the yield. There is no heteroscedasticity in other periods than for 
seasonal fluctuations on a quarterly basis. The Kruskal-Wallis test con-
firms that it is not possible to reject the null hypothesis concerning no 
difference in β-coefficients for developments in the yield or month-on-
month yield changes, either on a monthly basis or on a quarterly basis.

If a comparable regression analysis is carried out excluding the 
years 2008 and 2009 (not shown here), the results are broadly the 
same as is shown above. 

Conclusion
This study focused on the presence of seasonality in 10-year Treasury 
bond yields and month-on-month yield changes. This was surveyed 
on a monthly and a quarterly basis. The conclusion is that seasonal 
fluctuations that can be seen on average are not statistically significant. 

The limitations of the study pertain to price discovery in the 
market and sample size. The time series on which the study is based 
covers 18 years, from 2001 through 2018. It can be argued that ef-
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fective price formation in the market for Icelandic Treasury bonds has 
often been lacking over this period. At the beginning of the period, 
the market was small and shallow, and its foundations and framework 
still in the formative stage. Turbulence in the bond market during the 
period surrounding the 2008 financial crisis – dramatic changes in the 
policy interest rate, downgrades in Iceland’s sovereign credit ratings, a 
steep increase in Treasury bond offerings, and capital flight to low-risk 
assets – may have muted seasonal patterns in bond yields. Further-
more, capital controls were in effect from November 2008 until March 
2017, and from June 2016 until March 2019 restrictions on inflows 
were in place as well. Restricting capital flows to and from the country 
may well have suppressed normal price formation in the bond market. 
There is good reason to study seasonal fluctuations in Treasury bond 
yields in greater depth once the time series has grown longer and cov-
ers a larger number of business cycles.

Appendix 1
The following dummy variable regression models were used to deter-
mine the statistical significance of seasonality in the yield on 10-year 
nominal Treasury bonds:

where yt is the monthly yield,                is a dummy variable that equals 
1 if the current month (quarter) is j (k) and 0 otherwise. j is an integer 
between 1 and 12, except 4; there are 11 dummies for each month 
except April, the month with the highest average yield (k is between 1 
and 4, except 2; there are 3 dummies for each quarter except Q2). βj 
is a coefficient that measures the average difference in yield in month 
j, as compared with April (βk  measures the average difference in yield 
in quarter k as compared with Q2). α0  is a constant and measures the 
average yield in April (Q2). εt is a residual.  

In addition, the following models were used to examine seasonal 
fluctuations in monthly changes in the yield, by month and by quarter:

where ∆yt is the month-on-month change in yield (∆yt =yt – yt –1) (de-
pendent variable), βj (βk) is the difference between monthly changes 
between month j and April (quarter k and Q2), and the dummies are 
the same as those defined above.

F-tests were used to determine statistical significance in the dis-
tribution of average values of the explanatory variables. Kruskal-Wallis 
tests were used to determine statistical significance in the distribution 
of median values of the explanatory variables. The following joint null 
hypotheses and alternative hypotheses were defined for the F-tests:
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The P-values of the tests were compared at 5% and 10% sig-
nificance levels (α = 5%, α = 10%).  If the null hypothesis is rejected, 
there is monthly (quarterly) seasonality in the data. Statistically signifi-
cant and negative β indicate that the month (quarter) in question has 
a lower yield than April (Q2), and vice versa. 

Appendix 2

Table 1  Monthly seasonality in 10-year yield

 2001-2018 2010-2018 

Variable β-coefficient t-stats p-value β-coefficient t-stats p-value

 Constant 7.2597 33.5849 0.0000 7.1353 32.7963 0.0000

 M1 -0.2445 -0.8000 0.4247 -0.1311 -0.4260 0.6711

 M2 -0.1850 -0.6053 0.5456 -0.0519 -0.1686 0.8665

 M3 -0.0943 -0.3085 0.7580 -0.0100 -0.0324 0.9742

 M5 -0.1018 -0.3332 0.7394 0.0458 0.1487 0.8821

 M6 -0.0527 -0.1724 0.8633 0.0797 0.2591 0.7961

 M7 -0.0541 -0.1770 0.8597 0.0480 0.1561 0.8763

 M8 -0.2004 -0.6554 0.5129 -0.0324 -0.1052 0.9165

 M9 -0.2382 -0.7791 0.4368 -0.1004 -0.3263 0.7449

 M10 -0.2566 -0.8394 0.4022 -0.1115 -0.3623 0.7179

 M11 -0.0520 -0.1703 0.8650 -0.2167 -0.7042 0.4830

 M12 -0.1330 -0.4350 0.6640 -0.2841 -0.9235 0.3581

 R2  0.0089   0.0285 

 F-value  0.1661 (0.9989)  0.2559 (0.9919)

 Durbin-Watson d-statistic  0.2510   0.2151 

 White test  1.6183 (0.4489)  6.6634 (0.0353)

 Kruskal-Wallis test  1.0699 (0.9999)  2.0749 (0.9982)

p-values in parentheses.

Table 2  Monthly seasonality in month-on-month changes in 10-year 
yield 

 2001-2018 2010-2018 

Variable β-coefficient t-stats p-value β-coefficient t-stats p-value

 Constant 0.0943 0.8573 0.3923 0.0100 0.0995 0.9210

 M1 -0.2811 -1.8067 0.0723 0.0252 0.1776 0.8594

 M2 -0.0348 -0.2237 0.8232 0.0692 0.4886 0.6263

 M3 -0.0036 -0.0229 0.9818 0.0319 0.2254 0.8222

 M5 -0.1961 -1.2608 0.2088 0.0358 0.2526 0.8011

 M6 -0.0452 -0.2903 0.7719 0.0240 0.1693 0.8659

 M7 -0.0957 -0.6153 0.5391 -0.0417 -0.2940 0.7694

 M8 -0.2405 -1.5462 0.1236 -0.0904 -0.6377 0.5252

 M9 -0.1321 -0.8492 0.3968 -0.0780 -0.5505 0.5833

 M10 -0.1127 -0.7247 0.4695 -0.0211 -0.1486 0.8822

 M11 0.1103 0.7087 0.4793 -0.1151 -0.8125 0.4185

 M12 -0.1752 -1.1264 0.2613 -0.0775 -0.5466 0.5859

 R2  0.0535   0.0392 

 F-value  1.0474 (0.4062)  0.3557 (0.9695)

 Durbin-Watson d-statistic 2.1203   1.5353 

 White test  5.2409 (0.0731)   1.4096 (0.5017)

 Kruskal-Wallis test  8.8815 (0.6328)    6.7270 (0.8207)
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Tafla 4  Quarterly seasonality in month-on-month changes in 10-year 
yield 

 2001-2018 2010-2018 

Variable β-coefficient t-stats p-value β-coefficient t-stats p-value

 Constant 0.0139 0.2734 0.7854 0.0299 0.4278 0.6716

 Q1 -0.0260 -0.3630 0.7177 0.0222 0.2244 0.8239

 Q2 -0.0757 -1.0550 0.2951 -0.0899 -0.9100 0.3696

 Q4 0.0212 0.2954 0.7686 -0.0911 -0.9222 0.3633

 R2  0.0290   0.0634 

 F-value  0.6781 (0.5685)  0.7218 (0.5464)

 Durbin-Watson d-statistic 2.3195   2.0814 

 White test  2.6870 (0.2692)  1.8042 (0.4281)

 Kruskal-Wallis test  0.9663 (0.8094)  2.0951 (0.5529)

Table 3  Quarterly seasonality in 10-year yield

 2001-2018 2010-2018 

Variable β-coefficient t-stats p-value β-coefficient t-stats p-value

 Constant 7.2082 35.4049 0.0000 7.1772 34.9846 0.0000

 Q1 -0.1231 -0.4276 0.6703 -0.1061 -0.3658 0.7169

 Q2 -0.1028 -0.3571 0.7221 -0.0701 -0.2415 0.8107

 Q4 -0.0957 -0.3324 0.7406 -0.2459 -0.8476 0.4029

 R2  0.0032   0.0233 

 F-value  0.0726 (0.9745)  0.2543 (0.8577)

 Durbin-Watson d-statistic 0.4145   0.6559 

 White test  1.9215 (0.3933)  2.5340 (0.2999)

 Kruskal-Wallis test  0.3031 (0.9594)  0.8579 (0.8356)


