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Table 1 Summary Statistics of the term structure of interest rates 1964 - 2000 (the first column 

indicates the maturities of the interest rates)

mean std corr skew kurt max min

1-month 0.05608 0.025452 1 1.28697 5.17923 0.161376 0.013176

3-month 0.060275 0.026706 0.985712 1.26099 4.91011 0.160332 0.017112

6-month 0.062443 0.026954 0.978383 1.21604 4.69365 0.165168 0.017808

1-year 0.06455 0.026314 0.964593 1.07663 4.21845 0.15812 0.01956

2-year 0.066561 0.025774 0.938704 1.01143 3.93613 0.15639 0.02368

3-year 0.068159 0.025069 0.916046 0.998881 3.84814 0.15557 0.0296

4-year 0.069354 0.024795 0.897531 0.965216 3.74017 0.15824 0.03118

5-year 0.069981 0.024589 0.883406 0.921516 3.57469 0.15001 0.03346

Note: mean = average interest rate; std = standard deviation; corr = correlation coefficient between long rates and 

the 1-month interest rate; skew = skewness; kurt = kurtosis; max = maximum interest rate; min=minimum interest 

rate
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Table 2: Using forward rates to predict excess bond returns. 

3-month 6-month 1-year 2-year 3-year 4-year 5-year

constant 0.0030 0.0116 0.0188 0.0224 0.0236 0.0187 0.0161

(0.0022) (0.0054) (0.0124) (0.0227) (0.0321) (0.0321) (0.0455)

Bus-cycle -0.0074 -0.0167 -0.0313 -0.0495 -0.0619 -0.0694 -0.0773

(0.0021) (0.0050) (0.0111) (0.0199) (0.0272) (0.0272) (0.0371)

f1 -0.2145 -0.5015 -0.1386 -0.8860 -1.4536 -1.9372 -2.2324

(0.0979) (0.2362) (0.5121) (0.8805) (1.1746) (1.1746) (1.7405)

f6 0.1363 0.3895 -0.2358 -0.0988 -0.0620 -0.3291 -0.6753

(0.1039) (0.1963) (0.4121) (0.7022) (0.9602) (0.9602) (1.4695)

f60 0.1935 0.2128 0.5717 1.2403 1.8126 2.6277 3.3306

(0.0694) (0.1458) (0.3320) (0.6012) (0.8451) (0.8451) (1.2642)

°�ß|Ö¤ÙhöËã3ÏXÙ¶éXÜ¤ÓªÖ*Ü¤ß9Õ6Ò­ÞXë�ÒÔâ�Û9Ö¤Ù�Ó�Ý8Û9Ö¤Ð�Ü¤Ò×Ö¤ÒÔÙ�Ó�ß|à�Ö¤Ï�Ù �=ßaÞeë�Ó�õ ã3Ï�ÙAéXÜ¤ÓªÖ*â�ßaê­Ð�Ý¨Þ�ÒÔÞXâ�êÔÐeë�Ù�Ó*Ö¤Ï�ÙAÙ�©�Ú�ê­ÛaÞeÛ9Ö¤ßaÜºæ
åaÛ|Ü¤Ò­Û ��ê­Ù@Ó
ÒÔÞ Ö¤ÏXÙ<Ü¤Ù�ÿ|Ü¤Ù�ÓºÓºÒÔßhÞNõ�ª
Ð�Ó��oâ�æ�â@ê­Ù,ÒÔÓ3Û ��ÐXÓºÒÔÞXÙ�ÓºÓ¼â@æ�â�êÔÙ�ë�ÐXÝ¨Ý´æ2åhÛ9Ü¤Ò­Û �XêÔÙ�Ûaâ�â@ßaÜ�ë�ÒÔÞ�ÿ2Ö¤ß�°�ª3á � �XÐXÓºÒÔÞ�Ù�ÓºÓ
ë�Û|Ö¤Ù�Ó�õ
ª
Ð�Ó��oâ�æ�â@ê­Ù � îhö Ù�©�ÚXÛaÞ�ÓºÒ­ßaÞ��8ª
Ð�Ó��oâ�æ�â@ê­Ù � ò�ö]Ü¤Ù@â�Ù�ÓºÓºÒÔßhÞ�õ�à_î � î �ùÝ¨ßhÞ~Ö¤ÏAÜ�Û9Ö¤ÙxèTà�ñ � ñ �ùÝ¨ßhÞ~Ö¤ÏAà�ßaÜºÕ3Û|Ü�ë%Ü�Û|Ö¤ÙhèZà�ñhò �ô �²æ~Ù�Û|Ü,à�ß|ÜºÕ<Û|Ü�ë�Ü�Û9Ö¤Ùhõ�°�Ð�Ý��=Ù@Ü¤Ó
Ò­Þ�ÚeÛ|Ü¤Ù@Þ�Ö¤Ï�Ù�ÓºÙ�Ó�Û|Ü¤Ù{°�Ù@Õ<æ��²Ñ%Ù�ÓªÖ,ÓªÖ�Û|ÞeëXÛ9Ü�ë*Ù@ÜºÜ¤ß|Ü¤Ó�õ

�*f



�p
��7��
����1��� ( ���i
 �,���5�L
���� � � �
� � � � ��� �kd �6d � % � % �

'
0	��N�
% g }L¤#£

V � V � � � � X T�P Y*�*f*X*Y T�P��(f*�@�*�
� � V � � � � V5� T�P Y*¥<V5¥*� T�P��(¥*Y*X@�
� � V � � � � Vk� T�P Y*¥@�(Y`_ T�P��(�*f*¥*f
V V V � � � � V*V T�V(P��@�(�@Y*� T�P X`_��*�`_
V � V � � � � V5� T�V(P��@¥*X*�*� T�P X*f*f`_�Y
V � V � � � � V5¥ T�V(P!V��@�*�*f T�P X*X*¥*�*¥
V _ V � � � � Vk� T�V(P!V5¥*�*¥*f T�V(P��@�*�*�*Y
V ¥ V � � � � V5X T�V(P!Vk�/V5¥*� T�V(P��@�*¥*X*Y
V f V � � � � �<V T�V(P!Vk�(�*X`_ T�V(P��@�`_�V5�
V � V � � � � �*� T�V(P!V5Y*�`_F� T�V(P���V5Y*�*X
V ¥ V � V � � �*� T�V(P!V5Y<V5�`_ T�V(P���Vk�/V5f
V ¥ V � � � � �`_ T�V(P �*�(���*� T�V(P��(_�X*¥*f
V ¥ V � � � � �*¥ T�V(P!V5Y*�`_�Y T�V(P��*�(_�V5�
V ¥ V � V � � �*f T�V(P �*�*X`_�V T�V(P��(_��*X*�
V ¥ V � � � � �*Y T�V(P �*�(�*�@f T�V(P��@�(�@�(�
V ¥ V _ � � � �@� T�V(P �*�<V5f*� T�V(P��@�*X(��V� � � 	 � 
 
 ��� ����� ������
�� ������
��������
V ¥ V _ V � � �(� T�V(P �*f<V5�*� T�V(P��(_F�`�@�
V ¥ V _ � � � �*� T�V(P �*Y*Y<V�_ T�V(P��@¥*�@�(�
V ¥ V ¥ _ � � �*X T�V(P �*�*f*�*¥ T�V(P���V5X*�*f
V ¥ V ¥ � � � �(� T�V(P �*¥*Y*�@� T�V(P��(_*_��*¥
V ¥ V ¥ � � � �*� T�V(P �*f*�@�`� T�V(P��@�`_*_�V
V ¥ V ¥ V � � �*¥ T�V(P �*X*�*¥*� T�V(P��(_��*Y*�
V ¥ V ¥ � � � �*X T�V(P �*X(�@¥*Y T�V(P���V5�*�*¥
V ¥ V _ � V � _�Y T�V(P �*�(���(� T�P X@�(Y*�*X
V ¥ V _ � � V f*Y T�V(P �*f(�*�@� T�P Y@�p_�X(�
V ¥ V _ � � � �(Y T�V(P �@�(f@�(X T�P Y*�(�@�*�

°�ß|Ö¤Ùhö�����ÒÔÓ�Ö¤ÏXÙ´Þ�ÐXÝ��=Ù@Ü�ß|à
ê­Û|ÿhÓ¥ÒÔÞ������(â�ßaÞeë�ÒÔÖ¤ÒÔßaÞeÛaê�Ý¨Ù�Û|ÞNõ����]ÒÔÓ�Þ�Ð�Ý��=Ù@Ü�ßaà
ê­ÛaÿhÓ¥ÒÔÞ �����
ìQâ�ßaÞeë�ÒÔÖ¤ÒÔßaÞeÛaê
ÓªÖ�ÛaÞXëXÛ9Ü�ëxë�Ù�å�Ò­Û|Ö¤ÒÔßhÞ�õ � � ÒÔÓ�Ö¤ÏXÙ�ë�Ù@ÿaÜ¤Ù�Ù�ßaà¼Ö¤ÏXÙ´Ó���ÐXÛ|Ü¤Ù�ì�Ù@Ü¤Ý¨Ò×Ö¤Ù2Ú=ßhê×æ�ÞXßaÝ¨Ò�Û|êlÖ¤ÏeÛ9Ö�â�Û|Ú�Ö¤Ð�Ü¤Ù@Ó�Ö¤ÏXÙ�ë�Ù@å�Ò­Û9Ö¤Ò­ßaÞAß|à$Ö¤Ï�ÙÓªÖ�ÛaÞXëXÛ9Ü�ë�Ò � Ù�ë�ÒÔÞXÞ�ß|åaÛ|Ö¤ÒÔßaÞ��¨à�Ü¤ßaÝCâ�ßaÞeë�Ò×Ö¤ÒÔßhÞXÛaê ��Û|ÐXÓºÓºÒ­ÛaÞ�ë�ÒÔÓªÖºÜ¤Ò �XÐ�Ö¤ÒÔßaÞNõ¥ã3Ï�Ù�ÒÔÞ~Ö¤Ù@Ü�Û|â@Ö¤ÒÔßhÞxÚ=ßhê×æ�ÞXßhÝ¨Ò­Û|êlÖ¤Ù@Ü¤ÝCÛ �=ß9å«Ù
Ö¤ÏXÙ"! � ë�Ù�ÿ|Ü¤Ù�Ù�Ò­Ó
ÓºÐXÚXÚ�Ü¤Ù�ÓºÓºÙ�ë¨Û|Ó � Ù@Ü¤ß�õ¼ã3ÏXÙ�ë�Ù�ÿ|Ü¤Ù�Ù�ß|à@© �ùÚ=ßaêÔæ�Þ�ßhÝ¨Ò­Ûaê#� � ÒÔÓ$ép©�Ù�ë¨Û|Ö
ò�è�Û|Þeë��~æ]â�ßaÞ�å«Ù�Þ~Ö¤ÒÔßhÞ$��%2ÒÔÓ3ÓºÙ@Ö
Ö¤ß �=Ù´îaõ�& � ÒÔÓ¼Ö¤ÏXÙ�Þ�Ð�Ý��=Ù@Ü¼ß|àTâ�ß~Ù�)¨â�ÒÔÙ�Þ~Ö¤Ó3ÒÔÞSÖ¤Ï�Ù�Îk° �%Ý¨ß�ë�Ù�ê�õ %('N÷ �
aû¼ÒÔÓ
Ö¤Ï�Ù�Þ�Ù�ÿ«Û9Ö¤Ò­åhÙ�Ó¤Û|Ý¨ÚXêÔÙ�Ý¨Ù�ÛaÞ8êÔßhÿ �ùêÔÒÔý«Ù�êÔÒÔÏXß~ß�ë�õ
ª ����ÒÔÓ<Ö¤ÏXÙ�ª
Û�æ«Ù�ÓºÒ­ÛaÞ �oÞ�à�ß|Ü¤Ý8Û|Ö¤ÒÔßhÞ
�$Ü¤ÒÔÖ¤Ù�Ü¤Ò­ßaÞNõ���â@â�ßaÜ�ë�Ò­Þ�ÿ]Ö¤ß�ª ����èXÖ¤Ï�Ù�Ú�Ü¤Ù@à�Ù@ÜºÜ¤Ù�ë�Î5° �®ÓºÚ=Ù�â�Ò×éeâ�Û|Ö¤ÒÔßhÞ�ÒÔÓ¥î�òhô�î�ó«íaòaò�õ

�@�



�G
��7��
 	 � ( 
���
 � 
���
4���Q�6���$� 
���
4� ���:��� ( �;
 � ��� ���
|\$(��$*47��"#��� �� #"��]4
$("#�5 �/"�$*=�.�$(�h.'������,*�
$�Nv�<Z���g V(P��*�*�*�*� �<P��*�*�*�*�
$�Nv�<Z!Vkg TK�<P��@¥<Vk�(X �<P��@f@�(Y*�
$�NtV(Z���g �<P����/V*V*V �<P��@f*f*Y*X
$�Nv�<Z �@g TK�<P!V��@f@�(¥ �<P��@¥*¥`_F�
$�NtV(Z!Vkg �<P �*�*�*f*Y �<P��@f*¥<V*V
$�N��/Z���g TK�<P �*�<V*V*V �<P��@Y<V�_�V
$�Nv�<Z �@g �<P���Vk�(Y@� �<P���V5�*f*X
$�N��/Z���g TK�<P���V�_*_�Y �<P���V5�*Y`_
$�Nv�<ZQ_Fg �<P���V�_F�`� �<P��*�@¥*X*¥
$�NH_�Z���g �<P��@�*�*�*� �<P��*�@f*Y`_# N��/Z���g TK�<P��*�*���(X �<P��*���`�(_# NtV(Z���g TK�<P��*�@¥*�<V �<P���V*V5X*¥# N��/Z �@g �<P X*Y(�@�*� �<P���V�_*_F�# N��/Z!Vkg �<P��*�@f*¥*X �<P���V5¥*X*�# NtV(Z �@g �<P���V��(_�X �<P���V�_@��V# NtV(Z!Vkg �<P X@�(f*X*X �<P���V5¥(���
cBNtV(Z���g �<P��(_@�@f*Y �<P��*�@X(��V
cBN��/Z���g �<P��(_�Y*�(� �<P��*�@Y*�(�
cBN��@g �<P��@Y*Y@�`� �<P���V5�*¥<V
cBNtV(Z!Vkg �<P �*�*X*�<V �<P����*�`���
cBN��/Z!Vkg �<P!V5Y*¥*Y*� �<P��@¥*X*Y*Y
cBNtV(Z �@g �<P �*�*¥*f*X �<P����(f`_��
cBN��/Z �@g �<P!V*V5�`_�V �<P��@¥*f*¥(�
cBNtV(Z �@g �<P!V5f<V5�*� �<P��@f*f@�`�
cBN��/Z �@g �<P �*¥*�@�(f �<P����*�`�*�
cBNtV(ZQ_Fg �<P!V5�*Y*f@� �<P��@¥`_��`_
cBN��/ZQ_Fg �<P��@�@�`�@Y �<P��@¥`_*_�Y
cBNtV(Z ¥@g �<P��@X*¥`_�� �<P��@¥*f`_��
cBN��/Z ¥@g �<P��*�@�*�*Y �<P��@f*�*¥@�

ã3ÏXÒÔÓ Ö�Û �XêÔÙ*Ü¤Ù�Ú=ß|ÜºÖ¤Ó¨Ú=ßhÒÔÞ~Ö¨Ù�ÓªÖ¤ÒÔÝ8Û|Ö¤Ù@Ó¨ÛaÓ Õ
Ù�êÔê�Û|Ó Ö¤ÏXÙ�Ò×Ü¨ÓªÖ�Û|Þeë�Û|Ü�ë®Ù@ÜºÜ¤ßaÜ¤Ó¨ß|à�Ö¤ÏXÙ*ÚeÛ9Ü�ÛaÝ¨Ù@Ö¤Ù@Ü¤Ó]Ò­Þ®Ö¤ÏXÙqÎk° ��Ý¨ß�ë�Ù�ê
÷ªî�òhô�î@ó~íaòaò«û�õ���÷��� 	�~û2Û9Ü¤Ù¨ÚeÛ9Ü�ÛaÝ¨Ù@Ö¤Ù@Ü¤Ó¥ß|à3Ö¤ÏXÙ]ì�Ù@Ü¤Ý¨Ò×Ö¥Ú=ßaêÔæ�Þ�ßhÝ¨Ò­Ûaê�à�Ð�ÞXâ@Ö¤ÒÔßhÞ�õ�
�÷��" ��~û2Û9Ü¤Ù¨ÚeÛ9Ü�ÛaÝ¨Ù@Ö¤Ù@Ü¤Ó¥ß|à3Ö¤ÏXÙ �����

â�ßaÞeë�Ò×Ö¤ÒÔßhÞXÛaêNÝ¨Ù�ÛaÞ�õ � ÷��" 	�~û,Û|Ü¤Ù¥ÚeÛ9Ü�ÛaÝ¨Ù@Ö¤Ù�Ü¤Ó<ßaàZÖ¤ÏXÙ������
ì ÓªÖ�Û|Þeë�Û|Ü�ëqë�Ù�å�Ò�Û9Ö¤ÒÔßhÞqß|àlÖ¤ÏXÙ�ÒÔÞ�ÞXß9åhÛ9Ö¤ÒÔßhÞ ��õ$Î�Ù�Ù ��ÛaêÔê­ÛaÞ~Ö
ÛaÞXë�ãlÛ|ÐXâ�ÏXÙ�Þ�÷ùíaòhò�î9û3ßaÜMª3Û|ÞXÓ¤Û|êZÛaÞXë �=ÏXßhÐA÷ùíaòaò«íhû3à�ß|Ü�Ý¨ß|Ü¤Ù¥ë�Ù�Ö�ÛaÒÔêÔÙ�ë�ÒÔÞ~Ö¤Ù@Ü¤Ú�Ü¤Ù@Ö�Û9Ö¤ÒÔßhÞXÓ,ß|àZÖ¤ÏXÙ�ÓºÙ�ÚXÛ|Ü�Û|Ý¨Ù@Ö¤Ù@Ü¤Ó�õ

�*Y



�p
�����
 ��� ( 
���
 � 
,��
�� �.� ���$� 
���
�� ���f� �;
��p
4� � �	���
� �E���;��
 � � �;
^���
ms,<.��5&{V m1,/.��5&M� ms,<.��5&w�

c���)@�!4
�xV � w �<P��*�@¥*Y �<P��*�@�@� �<P��*�@�*f
Nv�<P��*�*���*g Nv�<P��*�*�@�@g Nv�<P��*�*�@�@g� ~ TK�<P��@X(��� TK�<P!V5¥(��V TK�<P!V�_�Y*Y
Nv�<P��*�@X*f@g Nv�<P��*�@�*f@g Nv�<P��*�*�@f@g) �<P��*�@�*¥ �<P��*�@�`_ �<P��*�@�*¥
Nv�<P��*�*�@�@g N��/P f`��T�¥@g Nv�<P��*�*�@�@g

%�% T�V��<P��*�*�p_ T�V5¥/P��(f*Y*X T�V5¥/P ¥`_*_*_
NtV(P��*�`�@X@g Nv�<P��*���`��g Nv�<P��*�@¥*�@g

% � �<P!V�_��*Y
Nv�<P��@�*�@�*g

c���)@�!4
�B� � w �<P��*�@Y*f �<P���V��@�
Nv�<P��*�*�(_Fg Nv�<P��*�*�(_Fg� ~ TK�<P����(�*¥ TK�<P��@X<V5f
Nv�<P��*�@�*�@g Nv�<P��*�*�@¥@g) �<P��*�@�(� �<P��*�@�`_
NtV(PQ_*��T�¥@g NtV(PQ_*��T�¥@g

% % T�Vk�FP f`_�f*Y T�V5f/P X*X*f*�
Nv�<PQ_�Y`_�Vkg Nv�<P��@X@�(¥@g

% � TK�<P����(Y*X
Nv�<P���V��@X@g

�M��$*=� ��!"��9,@= ��� NtV32��@g T�V(P �(�(_@� T�V(P!V5f*¥*¥
¤t=�"#�5=� ��9"K0 Nv�<P��*�@X@�*g Nv�<P��@�*f*�@g

� � N��425Vkg T�V(PQ_F�`�@f T�V(PQ_*_�¥@�
Nv�<P��@¥(�@¥@g Nv�<P���V5�(��g

� � �<V5�/P �`_ V��@X/P��`� f(�<P �*Y
� Tu;`$*&]>�� �@�FP �*� V5¥/P �*Y �FP Y*¥
.	PQ,�PQ2�P �`_ V5Y V5f

ã3ÏXÒÔÓZÖ�Û ��êÔÙ3Ü¤Ù�Ú=ßaÜºÖ¤Ó¼á��
�jÙ@ÓªÖ¤Ò­Ý8Û9Ö¤Ù�Ó�ßaàeÖ¤Ï�Ù
Ö¤Ù@Ü¤Ý(ÓªÖºÜ¤Ð�â@Ö¤Ð�Ü¤Ù3Ý¨ß�ë�Ù�êÔÓ�õ ��ß�ë�Ù@ê�î3Ü¤Ù�à�Ù@Ü¤ÓZÖ¤ß�Ö¤Ï�Ù3ÓªÖ�ÛaÞXëXÛ|Ü�ëSî �²à�Û|â@Ö¤ßaÜ � � �
Õ,Ò×Ö¤ÏXßaÐ�Ö�Ü¤Ù@ÿhÒÔÝ¨Ù�ÓºÏ�Ò×à�Ö¤Ó�õ ��ß�ë�Ù�ê¼í]Ü¤Ù@à�Ù�Ü¤Ó�Ö¤ß¨Ö¤ÏXÙ8î �²à�Û|â@Ö¤ßaÜ � � ��Ý¨ß�ë�Ù@êTÕ,Ò×Ö¤Ï¶Ü¤Ù@ÿhÒÔÝ¨Ù�ÓºÏ�Ò×à�Ö¤Ó�è
�XÐ�Ö�Ö¤Ï�Ù2Ü¤ÒÔÓºýqß|à$Ü¤Ù@ÿhÒÔÝ¨Ù
ÓºÏXÒ×à�Ö¤Ó�ÒÔÓ,ÞXß|Ö,Ú�Ü¤ÒÔâ�Ù�ë�õ ��ß�ë�Ù�êlï�Ò­Ó<Ö¤Ï�Ù î �²à�Û|â@Ö¤ßaÜ�� � � Ý¨ß�ë�Ù�ê�ë�Ù�å«Ù�êÔßhÚ=Ù�ë�ÒÔÞ �ZÜ¤ßhÚ=ßhÓºÒ×Ö¤ÒÔßhÞ¶ó]Õ,Ï�Ù@Ü¤Ù�Ö¤ÏXÙ�Ü¤ÒÔÓºý8ßaàZÜ¤Ù@ÿhÒÔÝ¨Ù
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