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Abstract

This paper argues that probability forecasts convey information on the
uncertainties that surround macroeconomic forecasts in a manner which is
straightforward and which is preferable to other alternatives, including the use of
confidence intervals. Probability forecasts relating to UK output growth and
inflation, obtained using a small macroeconometric model, are presented. We
discuss in detail the probability that inflation will fall within the Bank of England’s
target range and that recession will be avoided, both as separate single events
and jointly. The probability forecasts are also used to provide insights on the
interrelatedness of output growth and inflation outcomes at different horizons.
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6LhiU@t| W?�@|�L? EIT@� ��|T�| BhL�|� EIT@� W?|ihit| +@|i
OLh�3L? {RAn� {*?EC(�An�� -An�

�bbb^� 2�b2. +717<;/ 41689, ��22� +51<;</ 031877, S�2D2 +91:;4/ 81:59,

�bbb^2 2�Hbf +81:7:/ 31366, ���bD +6176</ 04137;, D�.�e +919:6/ 71;35,

�bbb^� 2�bD2 +:1369/ 041465, ���bb +61;6:/ 041773, D��Df +919:7/ 71376,

�bbb^e ���DH +;1883/ 041;67, ��S�2 +71978/ 041755, D�2D� +91<74/ 618<5,

2fff^� ��H.� +<17;8/ 041:75, ��Hf� E81498/ 041896, D�2f2 +:1496/ 615:9,

2fff^2 e�22� +4313;4/ 04196;, ��b2b +81974/ 041:;5, D��SS +:1657/ 61385,

2fff^� e�e�. +4317:9/ 041935, 2�fe� +91336/ 041<49, D��eH +:1786/ 51;<7,

2fff^e e�DH� +431:8;/ 0418<9, 2���b +91565/ 041<<5, D��e� +:188;/ 51:;4,

2ff�^� e�Sb2 +431<9:/ 0418;6, 2��DH +91689/ 05136<, D��eD +:197;/ 519<<,

2ff�^2 e�.Hb +441463/ 041884, 2��SD +91743/ 0513;3, D��Df +:1:56/ 5196<,

2ff�^� e�HH� +44159:/ 041834, 2��eb +911755/ 051457, D��DD +:1:;9/ 518;<,

2ff�^e e�b.S +4416<3/ 0416:, 2��2� +91745/ 0514:4, D��D. +:1;68/ 51878,

2ff2^� D�fSH +441836/ 04169;, 2�fH. +916<4/ 5154:, D��D� +:1;:5/ 51835,

2ff2^2 D��De +441939/ 0415<:, 2�fDe +9169:/ 05158;, D��e2 +:1;<9/ 5178:,

2ff2^� D�2�D +4419<</ 04155<, 2�f2D +91677/ 0515<6, D��2e +:1<44/ 5173<,

2ff2^e D��fH +441:;5/ 041499, 2�ff� +91658/ 05164<, D��ff +:1<49/ 5168;,

2ff�^� D��.e +441;88/ 04143;, ��bHS +91644/ 05166;, D�f.2 +:1<48/ 51636,

2ff�^2 D�e�� +441<4</ 04138:, ��b.S +91634/ 051683, D�f�H +:1<3;/ 51578,

2ff�^� D�eH� +441<:7/ 041345, ��b.f +915<:/ 05168;, D�ff2 +:1;<;/ 514;7,

2ff�^e D�D2e +451354/ 031<:7, ��bS. +915<8/ 051694, e�bSe +:1;;7/ 51455,

2ffe^� D�S�f +451395/ 031<73, ��bSH +915<:/ 051694, e�b2� +:1;9</ 5138;,

2ff�^2 D�Db� +4513<;/ 031<44, ��b.f +915<</ 05168<, e�HH2 +:1;85/ 41<<6,

2ffe^� D�S2� +45145</ 031;;9, ��b.e +91637/ 051689, e�H�b +:1;67/ 41<5;,
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Qrwhv= Iruhfdvwv duh edvhg rq wkh xquhvwulfwhg prgho ri Wdeoh 81 Wkh �uvw vhw ri qxpehuv uhsruwhg lq hdfk

froxpq duh wkh srlqw iruhfdvwv dqg wkh qxpehuv lq sduhqwkhvlv duh wkh xsshu dqg orzhu <8( frq�ghqfh

lqwhuydov/ uhvshfwlyho|1 Wkh srlqw iruhfdvwv uhihu wr wkh 70txduwhu prylqj dyhudjh udwh ri lq�dwlrq gh�qhg dv

�ffdERAn� � RAn�3e�o/ zkhuh RA lv wkh qdwxudo orjdulwkp ri wkh uhwdlo sulfh lqgh{ lq 4<<;t7 dqg RAn�/
k @ 4/5/111/ duh wkh �jxuhv iru wkh vxevhtxhqw txduwhuv1 Wkh srlqw iruhfdvwv iru rxwsxw jurzwk uhihu wr wkh

70txduwhu prylqj dyhudjh jurzwk udwh gh�qhg dv �ffd*?EC(�An�*C(�An�3e�o/ zkhuh C(�A lv wkh

uhdo Jurvv Grphvwlf Surgxfw lq 4<<;t4/ dqg C(�An�/ k @ 4/5/11/1 duh wkh JGS �jxuhv iru wkh vxevhtxhqw

txduwhuv frpsxwhg iurp wkh iruhfdvwv ri shu fdslwd rxwsxw/ +An�c dvvxplqj d srsxodwlrq jurzwk ri 3154(

shu dqqxp1 Wkh srlqw iruhfdvwv iru lqwhuhvw udwhv uhihu wr wkh 70txduwhu prylqj dyhudjh iruhfdvw ydoxh ri

wkh <30gd| Wuhdvxu| dyhudjh glvfrxqw udwh/ -An�c gh�qhg dv -An� ' �ff di TEehoAn��� �o zkhuhhoAn� ' EoAn� n oAn�3� n oAn�32 n oAn�3��*e1
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�bbb^� f�.�e f�Sb� f�b�S f�Hbb f�SS� f�S�.
�bbb^2 f�.2� f�SeS f�b�� f�H.. f�SSS f�DHf
�bbb^� f�.2D f�D.S f�b�H f�HSH f�S.� f�D�2
�bbb^e f�S�� f�eDD f�b.f f�b2f f�S�b f�e2.
2fff^� f��HD f���� f�Hbb f�HSe f��S� f�2H2
2fff^2 f�2bb f�2D� f�b2� f�H.. f�2HH f�2�e
2fff^� f�2ee f�2�D f�b2. f�H.. f�2�. f�2f2
2fff^e f�2�f f��bf f�b�f f�H.b f�2fe f��Hf
2ff�^� f��.b f��SH f�b�D f�H.b f��.D f��S�
2ff�^2 f��Sf f��D� f�b�H f�H.H f��D. f��eS
2ff�^� f���S f���S f�b�. f�H.H f���� f���2
2ff�^e f��2f f��2� f�b�D f�HHf f���H f���H
2ff2^� f��fD f��fb f�b�� f�HH2 f��f� f��fS
2ff2^2 f�fHb f�fbH f�b2H f�HHe f�fHH f�fbS
2ff2^� f�fHD f�fHb f�b�D f�HHH f�fH2 f�fH.
2ff2^e f�f.D f�fH� f�b2. f�Hb� f�f.� f�f.b
2ff�^� f�f.f f�f.D f�b2D f�HbD f�fSb f�f.e
2ff�^2 f�fDb f�f.� f�b�f f�HbH f�fDH f�fSb
2ff�^� f�fDD f�fS. f�b2S f�bf2 f�fDe f�fSS
2ff�^e f�fDD f�fSe f�b2S f�bfD f�fDe f�fS�
2ffe^� f�feb f�fS2 f�b�� f�bfH f�feH f�fSf
2ff�^2 f�feb f�fDb f�b2. f�b�f f�feH f�fDH
2ffe^� f�feH f�fD. f�b�e f�b�� f�feH f�fDD
2ffe^e f�fe2 f�fDD f�b2. f�b�D f�fe� f�fDe

Qrwhv= Wkh suredelolw| hvwlpdwhv iru rxwsxw jurzwk uhihu wr wkh 70txduwhu prylqj dyhudjhv gh�qhg dv

�h d*?EC(�An�*C(�An�3e� : fo/ zkhuh C(�A lv wkh uhdo Jurvv Grphvwlf Surgxfw lq 4<<;t7 dqg

C(�An�/ k @ 4/5/111/ duh wkh JGS �jxuhv iru wkh vxevhtxhqw txduwhuv frpsxwhg iurp wkh iruhfdvwv ri shu

fdslwd rxwsxw/ dvvxplqj d srsxodwlrq jurzwk ri 3154( shu dqqxp1 Wkh suredelolw| hvwlpdwhv iru lq�dwlrq

duh wkh 70txduwhu prylqj dyhudjh gh�qhg dv �h E��D 	 RAn� � RAn�3e 	 ��D�/ zkhuh R lv wkh qdwxudo

orjdulwkp ri wkh uhwdlo sulfh lqgh{� Wkh hvwlpdwhv jlyhq xqghu wkh khdglqj SSO duh edvhg rq wkh _Sur�oh

Suhglfwlyh Olnholkrrg% dqg gr qrw doorz iru sdudphwhu xqfhuwdlqw|1 Wkh hvwlpdwhv xqghu wkh khdglqj ESG

duh edvhg rq wkh _Errwvwuds Suhglfwlyh Ghqvlw|% dqg dffrxqw iru sdudphwhu xqfhuwdlqw|1 Wkh sdudphwhu

xqfhuwdlqw| +zkhq dssolfdeoh, lv wdnhq lqwr dffrxqw wkurxjk wkh sdudphwulf uh0vdpsolqj gudzv iurp wkh

klvwrulf uhvlgxdov zlwk 733 uhsolfdwlrqv/ zkhuhdv wkh ixwxuh xqfhuwdlqw| lv wdnhq lqwr dffrxqw xvlqj

sdudphwulf vwrfkdvwlf gudzv iurp wkh lq0vdpsoh uhvlgxdov zlwk 43/333 uhsolfdwlrqv iru SSO dqg2ru 4/333

uhsolfdwlrqv iru ESG1 Vhh wkh Dsshqgl{ iru ixuwkhu ghwdlov1

dAbo



A@M*i b� �hLM@M�*�|) ,t|�4@|it Lu 5�?}*i @?_ aL�?| ,�i?|t

W?�L*��?} W?�@|�L? @?_ ��|T�| BhL�|� EN?hit|h�U|i_ �L_i*c HD^��bH^e�

6LhiU@t| �hE��D 	 {R 	 ��D� �hE{ *?EC(� � : f� �h

�
{*?EC(� � : fc
��D 	 {R 	 ��D

�
OLh�3L? ��w ��# ��w ��# ��w ��#

�bbb^� f�b�D f�HbD f�bbH f�bbe f�b�� f�HHb
�bbb^2 f�be� f�..� ��ff f�bH� f�be� f�.Db
�bbb^� f�beD f�S.e ��ff f�bee f�bee f�Se2
�bbb^e f�b�� f�D.H ��ff f�b�b f�b�e f�DDS
2fff^� f�De2 f��bD ��ff f�bf� f�De� f��.b
2fff^2 f�e2S f��D� f�b2� f�HD� f�e2e f����
2fff^� f�2HS f�2H. f�bbf f�H�H f�2H� f�2.2
2fff^e f��.� f�22e f�bHD f�H2H f��.� f�2��
2ff�^� f��2� f��b. f�b.S f�H�. f��2� f��HS
2ff�^2 f��f� f��HD f�b.f f�H2D f��f� f��.e
2ff�^� f�fHS f��.H f�bS� f�H�e f�fH� f��SH
2ff�^e f�f.H f��.D f�bDb f�HeS f�f.S f��S.
2ff2^� f�fHf f��.e f�bSf f�HDH f�f.. f��SS
2ff2^2 f�f.b f��.e f�bSe f�H.2 f�f.S f��S.
2ff2^� f�fHS f��.e f�b.� f�HHH f�fH� f��SH
2ff2^e f�fHb f��.� f�b.e f�bf2 f�fH. f��SH
2ff�^� f�fbH f��.D f�b.. f�b�D f�fb. f��.�
2ff�^2 f��ff f��.e f�bH� f�b2H f�fbH f��.f
2ff�^� f��f� f��.� f�bHD f�bef f��f� f��Sb
2ff�^e f���b f��.2 f�bb� f�beb f���H f��Sb
2ffe^� f���� f��Sb f�bbe f�bD. f���2 f��SS
2ff�^2 f��2e f��SS f�bb� f�bS2 f��2e f��SD
2ffe^� f��2� f��SD f�bbS f�bSS f��2� f��S�
2ffe^e f���D f��Se f�bbS f�bSb f���D f��S2

Vhh wkh qrwhv wr Wdeoh ;1

dA�fo



6�}�hi �� W?�@|�L?c ��|T�| BhL�|� @?_ W?|ihit| +@|itG �bSD^���bbH^e

F ig  1 a :  F o u r  Q u a r te r   M o v in g  A v e r a g e  I n f la t io n  

0

5

1 0

1 5

2 0

2 5

1 9 6 5 q 1    1 9 6 8 q 1    1 9 7 1 q 1    1 9 7 4 q 1    1 9 7 7 q 1    1 9 8 0 q 1    1 9 8 3 q 1    1 9 8 6 q 1    1 9 8 9 q 1    1 9 9 2 q 1    1 9 9 5 q 1    1 9 9 8 q 1    

H o r iz o n

A
nn

ua
l P

er
ce

nt
 

F i g  1 b :  F o u r  Q u a r t e r  M o v in g  A v e r a g e  O u t p u t  G r o w t h

- 6

- 4

- 2

0

2

4

6

8

1 0

1 2

1965q1    1968q1    1971q1    1974q1    1977q1    1980q1    1983q1    1986q1    1989q1    1992q1    1995q1    1998q1    

H o r i z o n

A
nn

ua
l P

er
ce

nt
 

F ig  1 c :  F o u r  Q u a r t e r  M o v in g  A v e r a g e  I n t e r e s t  R a t e s

0

2

4

6

8

1 0

1 2

1 4

1 6

1 8

1 9 6 5 q 1    1 9 6 8 q 1    1 9 7 1 q 1    1 9 7 4 q 1    1 9 7 7 q 1    1 9 8 0 q 1    1 9 8 3 q 1    1 9 8 6 q 1    1 9 8 9 q 1    1 9 9 2 q 1    1 9 9 5 q 1    1 9 9 8 q 1    

H o r iz o n

A
nn

ua
l P

er
ce

nt
 

dB�o



6�}�hi 2@� �LL|t|h@T �hi_�U|��i #�t|h�M�|�L? 6�?U|�L?t uLh

W?�@|�L? 6LhiU@t|t @| #�gihi?| OLh�3L?t

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

-2 -1 0 1 2 3 4 5 6 7 8 9 10

Threshold Values in Percent Per Annum 

P
ro

b
ab

ili
ty 1999q1

1999q4

2000q4

2004q4

6�}�hi 2M� �LL|t|h@T �hi_�U|��i #�t|h�M�|�L? 6�?U|�L?t uLh

��|T�| BhL�|� 6LhiU@t|t @| #�gihi?| OLh�3L?t

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

-2 -1 0 1 2 2.5 3.5 4.5 5.5

Threshold Values in Percent Per Annum

P
ro

b
ab

ili
ty 1999q1

1999q4

2000q4

2004q4

dB2o



6�}�hi 2U� �LL|t|h@T �hi_�U|��i #�t|h�M�|�L? 6�?U|�L?t uLh

W?|ihit| +@|i 6LhiU@t|t @| #�gihi?| OLh�3L?t

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

3 4 5 6 6.5 7 8 9

Threshold Values in Percent Per Annum

P
ro

b
ab

ili
ti

es 1999q1

1999q4

2000q4

2004q4

dB�o



6�}�hi �@� �hLM@M�*�|) ,t|�4@|it Lu W?�@|�L? 6@**�?} Mi|�ii? ��DI @?_ ��DI

EN?hit|h�U|i_ �L_i*c SD^��bH^e�

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

1999q1 1999q3 2000q1 2000q3 2001q1 2001q3 2002q1 2002q3 2003q1 2003q3 2004q1 2004q3

Forecast Horizon

P
ro

b
ab

ili
ty

PPL

BPD

6�}�hi �M� �hLM@M�*�|) ,t|�4@|it Lu ��|T�| BhL�|� Mi�?} �Lt�|��i

EN?hit|h�U|i_ �L_i*c SD^��bH^e�

0.75

0.8

0.85

0.9

0.95

1

1999q1 1999q3 2000q1 2000q3 2001q1 2001q3 2002q1 2002q3 2003q1 2003q3 2004q1 2004q3

Forecast Horizon

P
ro

b
ab

ili
ty

PPL

BPD

dBeo



6�}�hi �U� �hLM@M�*�|) ,t|�4@|it Lu W?�@|�L? 6@**�?} Mi|�ii? ��DI @?_ ��DI

@?_ ��|T�| BhL�|� Mi�?} �Lt�|��i EN?hit|h�U|i_ �L_i*c SD^��bH^e�

0

0 .1

0 .2

0 .3

0 .4

0 .5

0 .6

0 .7

1 99 9q 1 1 99 9q 3 2 00 0q 1 2 00 0q 3 2 00 1q 1 2 00 1q 3 2 00 2q 1 2 00 2q 3 2 00 3q 1 2 00 3q 3 2 00 4q 1 2 00 4q 3

Fo rec as t H o rizo n

P
ro

b
ab

ili
ty

 

P P L

B P D

6�}�hi �_� A�i �i�|h@*�|) W?_i c
�hE{ *?EC(� � : fI���hE��DI 	 {R 	 ��DI�

�hE{ *?EC(� � : fIc ��DI 	 {R 	 ��DI�

EN?hit|h�U|i_ �L_i*c SD^��bH^e�

0 .9 5

0 .9 6

0 .9 7

0 .9 8

0 .9 9

1

1 .0 1

1 .0 2

1 9 9 9 q 1 1 9 9 9 q 3 2 0 0 0 q 1 2 0 0 0 q 3 2 0 0 1 q 1 2 0 0 1q 3 2 00 2 q 1 2 0 0 2 q 3 2 0 0 3 q 1 2 0 0 3 q 3 2 0 0 4 q 1 2 0 0 4 q 3

F o re c a s t H o rizo n

R
at

io
 o

f 
P

ro
b

ab
ili

ti
es

P P L

B P D

dBDo



6�}�hi e@� ��# �hLM@M�*�|) ,t|�4@|it Lu W?�@|�L? 6@**�?} Mi|�ii? ��DI @?_ ��DI

E+it|h�U|i_ @?_ N?hit|h�U|i_ �L_i*tc SD^��bH^e�

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

1999q1 1999q3 2000q1 2000q3 2001q1 2001q3 2002q1 2002q3 2003q1 2003q3 2004q1 2004q3

Forecast Horizon

P
ro

b
ab

ilt
y

UNRES

RES

6�}�hi eM� ��# �hLM@M�*�|) ,t|�4@|it Lu ��|T�| BhL�|� Mi�?} �Lt�|��i

E+it|h�U|i_ @?_ N?hit|h�U|i_ �L_i*tc SD^��bH^e�

0.8

0.82

0.84

0.86

0.88

0.9

0.92

1999q1 1999q3 2000q1 2000q3 2001q1 2001q3 2002q1 2002q3 2003q1 2003q3 2004q1 2004q3

Forecast Horizon

P
ro

b
ab

ili
ty

UNRES

RES

dBSo



6�}�hi eU� ��# �hLM@M�*�|�it Lu W?�@|�L? 6@**�?} Mi|�ii? ��DI @?_ ��DI

@?_ �Lt�|��i ��|T�| BhL�|� E+it|h�U|i_ @?_ N?hit|h�U|i_ �L_i*tc SD^��bH^e�

0

0 .1

0 .2

0 .3

0 .4

0 .5

0 .6

0 .7

1 99 9q 1 1 99 9q 3 2 00 0q 1 2 00 0q 3 20 01 q1 20 01 q3 20 02 q1 20 02 q3 2 00 3q 1 2 00 3q 3 2 00 4q 1 2 00 4q 3

F o re ca st H o rizo n

P
ro

b
ab

ili
ty

U N R E S

R E S

6�}�hi e_� A�i ��#�M@ti_ �i�|h@*�|) W?_i c
�hE{ *?EC(� � : fI���hE��DI 	 {R 	 ��DI�

�hE{ *?EC(� � : fIc ��DI 	 {R 	 ��DI�

E+it|h�U|i_ @?_ N?hit|h�U|i_ �L_i*tc SD^��bH^e�

0 .9 55

0 .96

0 .9 65

0 .97

0 .9 75

0 .98

0 .9 85

0 .99

0 .9 95

1

1 .0 05

1 99 9q 1 1 99 9q 3 2 00 0q 1 2 00 0q 3 2 00 1q 1 2 00 1q 3 2 00 2q 1 20 02 q3 20 03 q1 2 00 3q 3 2 00 4q 1 20 04 q3

F o re ca st H o rizo n

R
at

io
 o

f 
P

ro
b

ab
ilt

ie
s

U N R E S

R E S

dB.o



6�}�hi D@� ��# �hLM@M�*�|) ,t|�4@|it Lu W?�@|�L? 6@**�?} Mi|�ii? ��DI @?_ ��DI

EN?hit|h�U|i_ �L_i*t ,t|�4@|i_ ��ih SD^��bH^e @?_ HD^��bH^e �

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1999q1 1999q3 2000q1 2000q3 2001q1 2001q3 2002q1 2002q3 2003q1 2003q3 2004q1 2004q3

Forecast Horizon

P
ro

b
ab

ili
ty

65q1-98q4

85q1-98q4

6�}�hi DM� ��# �hLM@M�*�|) ,t|�4@|it Lu ��|T�| BhL�|� �i�?} �Lt�|��i

EN?hit|h�U|i_ �L_i*t ,t|�4@|i_ ��ih SD^��bH^e @?_ HD^��bH^e �

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1999q1 1999q3 2000q1 2000q3 2001q1 2001q3 2002q1 2002q3 2003q1 2003q3 2004q1 2004q3

Forecast Horizon

P
ro

b
ab

ili
ty

65q1-98q4

85q1-98q4

dBHo



6�}�hi DU� ��# �hLM@M�*�|�it Lu W?�@|�L? 6@**�?} Mi|�ii? ��DI @?_ ��DI

@?_ �Lt�|��i ��|T�| BhL�|� EN?hit|h�U|i_ �L_i*t ��ih SD^��bH^e @?_ HD^��bH^e�

0

0 .1

0 .2

0 .3

0 .4

0 .5

0 .6

0 .7

0 .8

0 .9

1

1 99 9q 1 1 99 9q 3 20 00 q1 20 00 q3 20 01 q1 20 01 q3 20 02 q1 2 00 2q 3 2 00 3q 1 2 00 3q 3 20 04 q1 20 04 q3

F o re ca st H o rizo n

P
ro

b
ab

ili
ty

65 q1 -98 q4

85 q1 -98 q4

6�}�hi D_� A�i ��#�M@ti_ �i�|h@*�|) W?_i c
�hE{ *?EC(� � : fI���hE��DI 	 {R 	 ��DI�

�hE{ *?EC(� � : fIc ��DI 	 {R 	 ��DI�

EN?hit|h�U|i_ �L_i*t ,t|�4@|i_ ��ih SD^��bH^e @?_ HD^��bH^e �

0 .8 8

0 .9

0 .9 2

0 .9 4

0 .9 6

0 .9 8

1

1 .0 2

1 .0 4

19 99 q1 1 99 9q 3 2 00 0q 1 2 00 0q 3 20 01 q1 20 01 q3 2 00 2q 1 20 02 q3 20 03 q1 20 03 q3 20 04 q1 2 00 4q 3

F o re ca st H o rizo n

R
at

io
 o

f 
P

ro
b

ab
ili

ti
es

6 5q 1-9 8q 4

8 5q 1-9 8q 4

dBbo



6�}�hi S@� �hLM@M�*�|) ,t|�4@|it Lu W?�@|�L? 6@**�?} Mi|�ii? ��DI @?_ ��DI

@?_ ��|T�| BhL�|� Mi�?} �Lt�|��i

EN?hit|h�U|i_ �L_i* L�ih SD^��bH^ec O�}� ��* �h�Ui 5Ui?@h�L�

0

0 .1

0 .2

0 .3

0 .4

0 .5

0 .6

0 .7

1 99 9q 1 1 99 9q 3 20 00 q1 2 00 0q 3 20 01 q1 20 01 q3 20 02 q1 20 02 q3 20 03 q1 2 00 3q 3 20 04 q1 2 00 4q 3

Fo rec as t H o rizo n

P
ro

b
ab

ili
ty

P P L

B P D

6�}�hi SM� �hLM@M�*�|) ,t|�4@|it Lu W?�@|�L? 6@**�?} Mi|�ii? ��DI @?_ ��DI

@?_ ��|T�| BhL�|� Mi�?} �Lt�|��i

EN?hit|h�U|i_ �L_i* L�ih HD^��bH^ec O�}� ��* �h�Ui 5Ui?@h�L�

0

0 .1

0 .2

0 .3

0 .4

0 .5

0 .6

0 .7

0 .8

0 .9

1

1999q1 1999q3 2000q1 2000q3 2001q1 2001q3 2002q1 2002q3 2003q1 2003q3 2004q1 2004q3

Fo recas t H o rizo n

P
ro

b
ab

ili
ty

PPL

BPD

dB�fo



+iuihi?Uit

d�o �ih!L��|3c a� E�bbb�c R,�@*�@|�?} |�i 6LhiU@t|t Lu +�t! �L_i*tc� 6i_ih@* +itih�i �@?!
6�?@?Ui @?_ ,UL?L4�U #�tU�tt�L? �@Tih 5ih�it �L� �bbb����

d2o �*@!ic ���� E�bbS�c R6LhiU@t| ,hhLh �L�?_t �) 5|LU�@t|�U 5�4�*@|�L?c� �@|�L?@*
W?t|�|�|i ,UL?L4�U +i��i�c .2�.b�

d�o ���h?t|@_ E�bbf�c R�hi_�U|��i w�!i*��LL_G � +i��i�c� 5|@|�t|�U@* 5U�i?Uic Dc 2e2�2SD�

deo �h�||L?c ,�c �� 6�t�ih @?_ a� `��|*i) E�bbH�c RA�i W?�@|�L? +iTLh| �hL�iU|�L?tG
N?_iht|@?_�?} |�i 6@? ��@h|c� �@?! Lu ,?}*@?_ "�@h|ih*) ��**i|�?c �Hc �f��.�

dDo ��@|�i*_c �� E�bbD�c R�L_i* N?Uih|@�?|)c #@|@ ��?�?} @?_ 5|@|�t|�U@* W?uihi?Uic�
aL�h?@* Lu |�i +L)@* 5|@|�t|�U@* 5LU�i|)c �DHc e�b�eee�

dSo #@��_c �� �� E�bHe�c R�hiti?| �Lt�|�L? @?_ �L|i?|�@* #i�i*LT4i?|tG 5L4i �ihtL?@*
V�i�t � 5|@|�t|�U@* A�iLh)c A�i �hi^�i?|�@* �TThL@U�c� aL�h?@* Lu +L)@* 5|@|�t|�U@*
5LU�i|) 5ih�it �c �e.c 2.H�2b2�

d.o #�iML*_c 6�j�c A��� B�?|�ih @?_ ��5� A@) E�bbH�c R,�@*�@|�?} #i?t�|) 6LhiU@t|tc
��|� �TT*�U@|�L?t |L 6�?@?U�@* +�t! �@?@}i4i?|c� W?|ih?@|�L?@* ,UL?L4�U +i��i�c
�bc HS��HHe�

dHo #�iML*_c 6�j�c a� O@�? @?_ ��5� A@) E�bbb�c R��*|��@h�@|i #i?t�|) 6LhiU@t|
,�@*�@|�L? @?_ �@*�Mh@|�L? �? 6�?@?U�@* +�t! �@?@}i4i?|G O�}� 6hi^�i?U) +i|�h?t
L? 6Lhi�}? , U�@?}ic� +i��i� Lu ,UL?L4�Ut @?_ 5|@|�t|�Utc H�c SS��S.��

dbo #h@Tihc #� E�bbf�c R�ttitt4i?| @?_ �hLT@}@|�L? Lu �L_i* N?Uih|@�?|)c� aL�h?@* Lu
+L)@* 5|@|�t|�U@* 5LU�i|) 5ih�it �c DHc eD�b.�

d�fo 6@�hc +��� E�bHf�c R,t|�4@|�?} |�i , TiU|i_ �hi_�U|��i �UU�h@U) Lu ,UL?L4i|h�U
�L_i*tc� W?|ih?@|�L?@* ,UL?L4�U +i��i�c 2�c �DD��.H�

d��o 6@�hc +��� E�bb��c R,t|�4@|�?} ,�i?| �hLM@M�*�|�it uLh4 �@UhLiUL?L4i|h�U �L_i*t
Nt�?} 5|LU�@t|�U 5�4�*@|�L?tc� ��@T|ih � �? ��t�?itt �)U*itc W?_�U@|Lhtc @?_
6LhiU@t|�?}c i_t� M) a�O� 5|LU! @?_ ��`� @̀|tL?� �@|�L?@* ��hi@� Lu ,UL?L4�U
+iti@hU�c 5|�_�it �? ��t�?itt �)U*it VL*�4i 2H� ���U@}LG N?��iht�|) Lu ���U@}L �hitt�

d�2o B@hh@||c ��c k� wiic ��O� �it@h@?c @?_ v� 5��? E�bbb�c R� wL?} +�? 5|h�U|�h@*
�@UhLiUL?L4i|h�U �L_i* Lu |�i Nkc� +i��ti_ �iht�L? Lu N?��iht�|) Lu �@4Mh�_}ic
#�, `Lh!�?} �@Tih �L� bH�2�

d��o B@hh@||c ��c k� wiic ��O� �it@h@?c @?_ v� 5��? E2fff@�c R� 5|h�U|�h@* �L�?|i}h@|�?}
V�+ �TThL@U� |L �@UhLiUL?L4i|h�U �L_i**�?}c� uLh|�UL4�?} �? 5� OL**) @?_ ��
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