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Abstract:

Considered models Box- Genghis important models in use in the time-series
analysis and forecasting future values, and the importance of these models and
Sfor the purpose applied to one of the important climate elements that can be
used to figure out the future of predictive values were used these models to
predict the varying Great and minimum temperatures in the city of Mosul and
the the importance of these grades for the country, which could benefit
Meteorological Department and others in order to plan for the future of the
country, in order to see the differences that affect the climate and the
preparations for the coming years and using seasonal model multiplier has been
getting the best of the proposed models, which have been estimated landmarks
using the method parametric method possible Azam it was getting close to
reality capabilities, which show that the estimated and the proposed model is an
appropriate model for the data used in the research and on this basis it has been
using the best model to predict future values of maximum temperatures
dropping to the city of Mosul for the year 2o13.
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6 0.074170 27 0.035611 48 -0.087628
7 0.020875 28 0.004490 49 -0.074128
8 -0.101330 29 -0.012738 50 0.050527
9 -0.031377 30 0.001325 51 0.062966
10 -0.036590 31 0.038483 52 0.038517
11 -0.057117 32 -0.040556 53 -0.030864
12 -0.517397 33 -0.036160 54 0.067668
13 -0.205162 34 -0.017947 55 0.057530
14 -0.114942 35 -0.004721 56 0.083457
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15 -0.150907 36 -0.010004 | 57 0.113073
16 -0.097580 37 -0.017639 | 58 0.134786
17 -0.084545 38 -0.078183 | 59 0.137003
18 -0.084719 39 -0.031148 | 60 0.105264
19 -0.056835 40 -0.022753 | 61 0.126121
20 0.065667 41 0.035142 | 62 0.075625
21 -0.006524 42 -0.013626 | 63 0.072995
64 0.022779
=
L )l a8l L) i alim) B jadl iy ot A 3 Aladaall G 5ad) Jals ) Ay s die L)
: M mia g (4) Jotag
(4) Joxd
8 gAY A3 ey aliel) 3 Al il ol Al A bl Y EDlalaa
Lag PACF Lag PACF Lag PACF
1 0.279828 22 -0.041156 43 0.025259
2 0.073497 23 -0.030284 44 -0.091587
S 0.109378 24 -0.284348 45 -0.012550
4 0.101152 25 0.053461 46 -0.064797
5 0.017031 26 0.020640 47 -0.080741
6 0.012165 27 -0.065063 48 -0.202556
7 -0.039470 28 0.044249 49 0.012328
8 -0.144678 29 -0.049290 50 0.022455
9 0.005967 30 -0.006034 51 0.069437
10 -0.025292 31 0.050123 52 0.011377
11 -0.019534 32 -0.008976 53 0.015094
12 -0.526211 33 -0.016633 54 0.065873
13 0.076529 34 -0.033147 55 0.016024
14 0.007858 35 -0.017948 56 -0.054798
15 -0.012936 36 -0.166488 57 0.088607
16 0.074535 37 0.029897 58 0.070325
17 0.014351 38 -0.076157 59 -0.008426
18 0.015782 39 -0.033324 60 -0.196789
19 0.007953 40 0.005655 61 -0.006515
20 0.003993 41 0.034356 62 0.038035
21 -0.005227 42 -0.069131 63 0.131563
64 -0.030784

o ag Ada )l Audadl clbg dl Gilua ol Lad g jaual) 31 al cily o ddadad Lty Wl
(... ,36,24,12) < il gé. A B ) cDlalaa ad o)l L A JaL;lﬂ\ EDlalea
(12) J8 Ll 2 Lpanaga 0 o (o gint Ly J g ¢ haal) oo CiliAS ygina (398
. L@J‘Lﬁjﬂ\ W) a5 jrall 5 Al Ql@)ém‘é}'\mh@jﬂ JAILAGAA\”(S) JEd) 9 T g
(8) Jsi
L@Q@Jﬂ\ kY g suall 3 ) _jad) Ql@).ﬁuﬁ\ﬂ\bl-ﬁjﬂ @43,3

Autocorrelation Function for DMIM
(with 5% significance limits for the autocorrelations)
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'Y séu‘ﬂ.d\ c.{yxﬂ\ ol Aol Ll Y g g:a\.m bl ) cdlalea ﬁé GlAL Al
40N 3 8N ¢ AgY) B AN A haGh g gira (38 Lgd AN LG cOlelaa ad ) a0 (5) Jsda
. sl 5 Al cila jall Aiatal) g At ) Al 5 e

(5) Jsd
Q@Jﬂ‘ A3) o all 3 ) adl cla jal g.'a‘;ﬁ\ bl N cdlalza

Lag ACF Lag ACF Lag ACF
1 0.249989 22 -0.106760 43 -0.067919
2 0.001455 23 -0.084442 44 -0.016900
3 -0.002551 24 -0.040627 45 0.020309
4 0.033158 25 0.024745 46 0.010539
5 -0.019443 26 0.036650 47 0.074163
6 0.026231 27 0.024733 48 0.016108
7 0.038174 28 0.016284 49 -0.065350
8 0.007398 29 -0.065629 50 0.010575
9 0.063958 30 0.060731 51 0.034274
10 0.108281 31 0.040276 52 0.009696
11 -0.030319 32 -0.020773 53 0.026922
12 -0.444605 33 0.007448 54 0.044465
13 -0.158533 34 0.014714 55 0.061342
14 -0.037336 35 -0.031658 56 0.093833
15 -0.018686 36 -0.026684 57 0.022824
16 -0.059851 37 0.026176 58 0.028451
17 0.016413 38 -0.041724 59 -0.021425
18 -0.048379 39 -0.026658 60 0.037923
19 -0.019404 40 0.039086 61 0.088643
20 -0.000968 41 0.055974 62 -0.007574
21 -0.070908 42 -0.056797 63 -0.047874
64 -0.015100

L i Bl L) i o sl 31 ) il jal A 31 Aldeaball 50l Jali ¥ Ad1S Qs Sie L
;b g (6) S

(6) Jyd

Gil8 g dl A day 5 jruall 3 Al claal A g.”:\ll\ bl N Clalza

Lag PACF Lag PACF Lag PACF
1 0.249989 22 0.013624 43 -0.010612
2 -0.065108 23 -0.070291 44 -0.038061
3 0.014288 24 -0.270904 45 0.035895
4 0.032537 25 0.083460 46 -0.000579
5 -0.039254 26 0.013250 47 -0.025398
6 0.046624 27 0.015822 48 -0.187397
7 0.019603 28 -0.035360 49 0.027771
8 -0.008268 29 -0.064059 50 -0.020743
9 0.074533 30 0.091889 51 0.041590
10 0.075124 31 0.039195 52 0.058223
11 -0.080838 32 -0.040185 53 0.031503
12 -0.446443 33 -0.006739 54 0.024817
13 0.067132 34 -0.023467 55 0.029480
14 -0.033818 35 -0.114900 56 0.049371
15 -0.001906 36 -0.213847 57 -0.009764
16 -0.041924 37 0.104263 58 0.028075
17 0.023719 38 -0.047457 59 -0.026165
18 -0.043054 39 0.022751 60 -0.087452
19 0.026243 40 0.020262 61 0.089619
20 -0.004694 41 -0.045670 62 -0.110805
21 -0.033886 42 0.011599 63 0.000721
64 0.046144
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Partial Autocorrelation Function for DMAX.TEMP
(with 5% significance limits for the partial autocorrelations)
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Partial Autocorrelation Function for DMIM
(with 5% significance limits for the partial autocorrelations)

1.0+
0.8+
0.6
0.4

0.2 F
0.0ty l,i'lf;lz,;i;l,;lf;',ill,lfl
-0.2- T

0.4
-0.64
-0.84
-1.04

Partial Autocorrelation

i 5 10 15 20 25 30 35 40 45 50 55 60
Lag

Ll e diclaal) el zigalll b 7 silal) zigaill o) giiiad oMol G pdisall ey
DAY digal)l Guuay 4SS Bale) (Sas gy (0,1,1) X (0,1,1)4,
vivi2z, =(1-6B)0(1-60,,B?)a

;A Aipally Aapda g Sy
Zi=Zi 1+Zi 13— Zi 13t a,—0a;_1— 00, 12+ 012 0,13

Cilalia  pafil (e Lo J8 Uadll ey e £ gana Jaad Allg alieW) GlSaY) 48y )k aladial gy
D LS lidl) LS g aliad) B ) Al cily o Adaded 73 ga)
0=0.5 ) 0,, =0.9432
SSE =1154.80 , MSE =3.03
JSAIL palind) 3 ad) il pal At 3 Adeaded) Jiall jabal) Cielaal) e gall 7 3gaN) (1680 13409
Py |
Zt = Zt—l + Zt—lZ - Zt—13 + a; — 0.5 ai_1 — 0.94 ai_12 + 0.45 a;_13

aladiuly Lgale Jgaad) ol Lf:mJ s all 3l alae Jia ‘é:ﬁ\ C.UADJ 5 d8all Clalzall Ll
;NS ils alie ) leal) 43y ,h

0=0.5 ) 0,, = 0.9455

SSE =829.689 , MSE=2.178
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soall 3 al clajal Liajl Addud) Jfiadl jakal) Cielaal) awgall zigad) (oS g
P I (WAL

Zt = Zt—l + Zt—lZ - Zt—13 + a; — 0.5 ai_1 — 0.94 a;_12 + 0.45 a;_13
58 1S L) aladialy ¢ gl JEY) 7 el Cielaall camgall Z3gal) dygina qilua alg
(p-value) 4a ga (0.244) 5 (0.151) ail) &gy calindl 3 ) sl cla il (Chi-Square)
s ) L jdl) b))

H:p=0

CSang cliball adlag i) zigalll oa 7z lal) dieliaall awgal) ZzigaM) o) Ao Juldag
2013 Aad alind) 3 ol iy Al 5 gl Al

DL Lyl (Gaadad a5 (g jhuall B adl clajal ) zagald) dgsina LAY ) g Lasy
i 138 g dpia 8N (2 a3 (p-value) a ae (0.743, 0.770) add & liay (Chi-Square)
2013 A 5 _aual) 31 Al il Al 4y sl (a9 JiaY) ciliball JiaY) 7 jiall 73 gady) dadla
alas G g o sall A Bl ) cdlalaa il a3 Ania 3l Aludud) bl 5o S g Aawa (e ASUY 4
D Al gy (7) Joiag (raliad) 3 ad) cila jally Aliatiall g dpia 30 Adeall ¢ (13)

(7) o
U.AE:J\ 3l claal eUadd g:a\:ﬁ\ bl N edlales

Lag | ACF Lag ACF Lag ACF
1 0.022019 22 -0.018610 43 | -0.007616
2 0.106129 23 -0.037423 44 | -0.071355
3 0.072412 24 -0.006083 45 0.012592
4 0.128235 25 0.004948 46 0.023050
5 0.086179 26 -0.011184 47 | -0.038315
6 0.078469 27 0.008651 48 | -0.098469
7 0.074126 28 -0.007384 49 | -0.044061
8 -0.037447 | 29 -0.016349 50 0.074377
9 0.041344 30 -0.018442 51 0.059744
10 -0.019143 | 31 0.046224 52 0.037783
11 0.093024 32 -0.058179 53 | -0.043718
12 -0.082260 | 33 -0.033051 54 0.047001
13 -0.044064 | 34 -0.018479 55 0.009773
14 -0.034724 | 35 -0.030280 56 0.033062
15 -0.093820 | 36 -0.064491 57 0.042154
16 -0.012925 | 37 -0.011441 58 0.083436
17 -0.027833 | 38 -0.051649 59 0.060110
18 -0.030740 | 39 0.033167 60 | -0.002565
19 -0.010644 | 40 -0.026965 61 0.063688
20 0.051964 41 0.024488 62 0.062443
21 -0.032820 | 42 -0.017821 63 0.018325
64 0.011036

Alidiall g a3l Adadadl ¢ (13) Uda quuag Bl gall I3 Bl ) cBlalea Gilua alg
2l a9 (8) Joda g @ igaill it dadla (e 3SU (5 guall 31 ad) cla ally

(8) Jyad
s all b all clayal eUaddd g.’«\ll\ Ll N adlalea
Lag ACF Lag ACF Lag ACF
1 0.011629 22 -0.006974 43 0.003631
2 0.076424 23 -0.008875 44 0.017710
3 0.003166 24 -0.008216 45 0.011805
4 0.041763 25 0.088373 46 0.008137
5 0.004800 26 0.030368 47 0.081387
6 0.070055 27 0.019841 48 -0.010241
7 0.037166 28 0.070150 49 0.004047
8 0.006972 29 -0.045103 50 0.010843
9 0.026157 30 0.094853 51 0.006993
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10 0.107744 31 0.044439 52 0.021755
11 0.057213 32 -0.004825 53 0.040767
12 0.038989 33 0.010038 54 0.023062
13 0.009116 34 0.036404 55 0.040978
14 0.025691 35 0.027401 56 0.063080
15 0.028193 36 -0.030257 57 -0.038076
16 -0.021179 37 0.090609 58 0.047784
17 0.024182 38 -0.029011 59 0.020126
18 0.023611 39 -0.022591 60 -0.016525
19 0.035988 40 0.061487 61 0.053448
20 0.013595 41 0.058170 62 -0.006865
21 -0.037754 42 0.000561 63 -0.036562

64 -0.008506

Aol &) ol s jhuall g padindl 5 )2l cilajy Aadud pUadd I3 B ) ) Adalyg
s AN ally 48 jpal) g Badsall 5 A8l (Cpaids daBl g9 5 jiiuua
1.96 1.96
- —— S Tqg £ —
n n . . .
B ) Jalre loda) sy alin) 5 Al cilaal ke ) Alulod 4 i) g (11) Jedd
L ALl e UaASU A

(11) Jsab
U.A.Ea.“ 3l cla ol ¢Uaddd AN Jals NI
Autocorrelation Function for RESI1
(with 5% significance limits for the autocorrelations)
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Autocorrelation Function for RESI1
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(9)Jsaad
abindl 31 adl el A 2013 alad A5l )
gy Al a8l
Jan. 12.5656
Feb. 15.8759
Mar. 20.2918
Apr. 26.7296
May. 33.9621
Jun. 40.6503
Jul. 43.9704
Aug. 43.5675
Sep. 39.0547
Oct. 31.6433
Nov. 22.1623
Dec. 15.5006
. 2013 alad (s juall B ) ad) cila o Adeadead 452000 28l G (10)Js2ads
(10)J s
s oall 3 ) Al cla A 2013 alad Al addll Gum
gYWAl 47 Al
Jan. 2.0452
Feb. 4.7079
Mar. 8.1108
Apr. 12.4374
May. 17.4280
Jun. 22.5887
Jul. 26.2139
Aug. 25.3740
Sep. 20.5728
Oct. 15.0504
Nov. 8.5162
Dec. 4.3419

O i 13 g ¢ Ay e ciliiadal) ¢ Ly A gl L Ll g B jakall Cpsiludedd) aay PIA a9
alall & guiill mliay g clibull adlall z35aN) 823 ARIMA(0,1,1)(0,1,1) Jial gz skl z3gaill
. s uall g painl) B el cla A 4 el e aall 2013 Al
- L Laial) g 8 pakal) aill gy calindl B ) jad) o jal Al 3 Aldealeal) grda 33 (13) JSig
(13) Jsi
akiad) 3 ) jal) il

Time Series Plot of FORCASTING; AUCTAL 2013
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—m— AUCTAL 2013
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g Laial) 5 3 pal) gl (g aall 3 e el At 3l Adedadd) eida sy (14) JSEN Ll
(14) Jsa
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Time Series Plot of FORCASTING; AUCTAL 2013

Variable
—®— FORCASTING
—m— AUCTAL 2013

Data

Slaliidw|| -l
o P e dllig B jiina pd dpla) s T Jua gal) Aiyaa (B (5 uall g adial) B ) jad) cila o -1
s A Bl ) cdlalea
gl 2 Ll (g1 oA pans g A ) Abiade Ciligi gl 31 ad) il pall 1A Jals ) cBlalea ad DA (102
o (12) ds
LA e diclaal el zigalll i Juagall dbta A 5 guall g aliall 3 ol cila gy ¢ -3
) B gl (e A By B & il kel B3 (ARIMA (0,1,1)%(0¢1¢1)4,
Sluoedl| -:Luli
Gl g alindl ) ad) cla sl B S i gal) Gadaty AB cid Aaidall cilgad) a1
. Jeasal Agsa b
L AQlisal (3 ) (ghalia B9 3 ) adl cla a5 galill 7 JiBal) laad) el 5 e 48y a aladicd-2
L G piial) ddaia 7 3 gad aladiady B ) ad) cily s ¢ gl A )3 51 520-3

1al=l|
Al "Gl B alal) hidl) zud) Aeda B JAx) Julas i pladiad™ ((2013)ccal 1o dakld (uaa-q
Ay i) daslal)] pficala
Gl Sl A3l Judlad] Guia — GaS e gibad da) G M Qalall de Ay (o e Bk el -2
15 sl 7 Aaall cpadl ) 4uali Alaa (1985 ale ¢ "Jua gall dbira 5 )
b Al ) @l 5ill ARIMA (0,1,1)%(0,1,1)12 gisalll aladiad ™ ((1982)¢dify ilal) 13
L kg Aaala/ eabe Al ¢ IR (@ 68 Sl aiy A (3hlial
danl pag quai L ad sle QUS ¢ " SIS gy g el g Aialatl) dgall (e Apia 3N Judld) M ((1992) JIaild il 54
LA gl Ay el ASLalll ¢ QI A pall I3 (g Cppesa dad), 3 cal e dala (il pal) a3
5-Box, G.L.P., and Jenkins, G.M.,(1979)," Time Series analysis Forecasting and
Control" , Sanfransisew, Holdenday .
6-Chang,Xinghua, Meng,Gao,Yan wang and Xiyong Hou ,(2012), "Seasonal
Autoregressive Integrated Moving Average Model For Precipitation Time
Series",Journal of Mathematics and Statistics, 8(4), p.500-505 .
7-Huang Wenjie and Gaohougxing,(1980), " ARIM A seasonal of Time Series and Its
Application to long Range Weather Forecasting”" , WMO Symposivm on
Probabilistic and Statistical Methods in Weather Forecasting , p. 281- 285 .
8-Nelson, G.R.,(1979), " Applied Time Series Analysis FOR Managerial Forecasting" ,
Holden-Day, INC .
9-R.Harris, R. Sollis,(2003), "Applied Time Series Modelling and Forecosting”, John
Wiley & Sons, England, .
10-Willian W.S. Wei, (2006), " Time Series Analysis Univarate and Multivariate
Methods" .
11-Wang,J.,Y.H. Du and X.T. Zhang, (2008), " Theory and Application with Seasonal
Time Series" , 1 St Edn.,Nankai University Press, Chinese .
12-Wang, Y., (2008), " Applied Time Series Analysis", 1 St Edn.,China Renmin
University Press, Beijing
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(1) dya
Srasall Apta A alindl 5 ) jad) iy Al 4y el e )
Mean Max. temp(‘c
Year Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.
1980 11.3 14.0 18.1 23.5 32.4 39.6 44.2 42.0 36.7 29.6 19.5 14.2
1981 13.4 14.6 19.1 23.6 30.1 38.3 43.1 42.2 38.4 30.6 19.1 14.9
1982 11.3 12.6 17.4 24.6 31.8 38.5 41.0 40.6 37.2 26.8 16.4 11.9
1983 8.4 12.3 17.9 24.8 32.8 38.6 41.9 40.3 37.3 29.3 22.4 13.6
1984 14.1 16.6 19.7 25.6 30.9 40.3 43.7 40.5 38.8 29.7 18.1 11.9
1985 13.3 11.4 17.4 26.0 34.9 39.9 42.3 44.2 38.4 29.0 23.8 13.7
1986 13.2 15.3 19.3 26.2 31.6 38.5 44.8 44.3 41.0 31.3 17.6 12.8
1987 14.5 17.9 15.6 24.8 34.7 39.9 43.5 42.4 38.3 27.0 21.1 12.9
1988 10.5 14.4 16.9 23.3 32.5 37.7 34.2 42.0 37.8 29.2 18.7 14.6
1989 11.2 15.0 20.1 30.0 34.3 38.9 44.3 42.8 37.3 30.4 19.7 12.8
1990 10.7 13.0 20.3 23.4 33.6 39.7 43.8 41.9 38.3 31.2 24.4 15.9
1991 13.1 14.2 18.6 26.1 31.5 40.1 42.9 42.5 38.1 30.4 23.5 12.4
1992 8.3 9.7 16.0 23.6 29.0 37.0 41.2 42.1 37.2 31.6 19.0 11.1
1993 11.4 13.1 18.6 23.1 27.9 37.9 43.2 42.3 38.5 31.5 17.7 15.1
1994 14.9 14.7 19.5 27.1 33.8 39.6 42.9 42.3 39.3 30.6 19.0 10.6
1995 13.6 16.5 20.2 23.7 33.9 38.7 41.6 42.6 37.5 30.3 20.5 15.3
1996 13.1 16.7 17.7 23.3 34.5 38.6 44.8 43.1 37.0 29.8 23.5 16.4
1997 13.6 13.3 15.6 23.3 33.7 39.8 42.1 40.8 36.5 30.2 21.9 14.1
1998 10.8 14.4 18.9 26.2 33.8 41.9 44.3 44.8 38.1 32.3 26.4 19.5
1999 16.1 17.3 21.2 27.5 36.1 40.4 43.2 43.9 38.0 31.7 21.8 16.8
2000 12.0 15.2 19.3 28.5 34.1 40.5 46.4 43.6 38.2 29.4 22.2 13.9
2001 14.1 15.8 22.2 26.2 32.3 40.6 44.1 44.0 39.2 31.4 20.6 15.2
2002 12.1 17.5 21.9 22.9 32.6 39.2 43.3 41.6 38.5 32.0 24.1 12.1
2003 13.03 15.43 17.1 26.52 34.7 40.4 43.3 44.3 37.9 32.3 21.2 13.9
2004 13.5 14.2 22.4 25.8 32.5 39.7 43.6 42.3 39.6 32.9 18.9 13.6
2005 12.6 14.0 20.0 27.5 32.7 38.9 44.1 43.2 38.1 31.0 21.6 18.5
2006 11.1 15.3 21.4 25.2 33.2 39.8 42.1 45.1 38.2 30.7 18.9 14.3
2007 12.5 15.2 19.3 22.4 34.7 40.6 43.7 43.5 40.0 32.9 23.1 16.3
2008 12.0 15.6 25.2 30.9 33.3 40.5 44.0 44.2 38.6 30.4 22.3 15.0
2009 14.3 17.5 19.7 25.8 34.2 40.3 42.2 41.4 34.4 32.3 20.4 16.0
2010 15.4 16.7 21.5 27.0 33.4 41.4 43.0 45.0 40.7 32.2 26.7 18.5
2011 13.2 14.4 19.8 25.3 31.9 39.3 43.4 42.4 37.3 29.0 17.9 15.6
2012 12.4 14.5 16.9 28.6 34.6 41.1 43.4 43.1 39.3 31.3 22.3 14.5
(2) Js>
Jagal) L B (5 jiuall 5 ol cla 3 Hedl) Y anal)
STATION:- Mosul Mean Min. temp (°c)
Year Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.
1980 2.4 4.2 7.8 11.7 16.2 22.1 25.1 23.5 17.5 11.9 8.7 4.9
1981 3.8 4.5 7.1 8.9 12.6 21.5 25.7 23.6 18.0 12.7 6.8 5.0
1982 2.0 0.1 4.7 11.9 16.9 20.7 23.5 23.1 18.6 13.1 4.9 0.1
1983 0.2 2.1 6.2 10.6 18.2 22.8 25.3 23.2 18.4 9.1 9.5 4.9
1984 2.2 4.0 7.9 11.3 16.7 21.6 25.6 22.3 18.5 12.9 11.0 2.8
1985 4.5 3.2 4.1 12.1 17.2 22.5 23.6 25.6 18.3 11.2 8.3 3.6
1986 3.0 5.1 7.2 11.5 14.8 20.6 25.1 24.8 21.0 14.9 7.4 2.4
1987 3.3 5.4 5.5 8.8 16.5 21.6 24.8 23.6 18.6 13.1 6.2 6.2
1988 4.0 4.3 5.9 10.0 14.8 19.7 25.0 24.3 17.5 14.6 4.9 4.7
1989 -1.0 -0.4 8.6 12.2 16.1 20.5 24.9 24.1 18.5 14.4 8.7 3.3
1990 0.5 3.6 6.4 9.8 14.4 20.0 25.8 23.0 18.5 13.4 7.8 3.0
1991 1.5 1.4 7.7 11.3 14.4 21.8 25.6 24.5 18.4 14.8 7.5 3.4
1992 -0.5 1.6 2.9 8.2 14.2 19.4 22.4 23.3 17.7 11.2 6.7 2.5
1993 0.2 2.0 3.8 10.2 14.3 18.2 23.5 23.4 17.1 12.6 6.2 5.2
1994 4.9 3.3 7.0 12.0 15.0 20.8 24.3 22.3 20.8 14.7 9.3 1.7
1995 3.5 4.3 6.7 10.3 15.5 20.7 23.2 23.0 18.5 11.8 5.4 0.2
1996 3.9 4.9 7.8 10.3 17.0 20.0 25.8 23.3 19.0 12.3 6.6 7.6
1997 3.0 0.2 4.3 8.9 15.2 20.8 24.0 22.7 17.1 15.0 7.9 4.4
1998 2.4 2.3 6.4 11.0 15.3 22.8 26.0 25.0 19.8 13.3 9.6 4.5
1999 3.7 4.2 5.9 11.2 18.2 22.9 27.0 25.3 19.4 14.7 6.4 3.2
2000 2.4 2.3 4.3 13.6 17.3 21.9 27.4 24.8 19.6 13.0 6.9 5.1
2001 3.0 4.1 9.5 10.8 15.0 21.2 25.3 25.6 19.9 14.1 5.6 8.8
2002 2.0 3.0 7.5 11.7 15.2 20.9 25.5 24.1 20.6 16.3 7.3 3.7
2003 2.33 4.88 6.1 12.52 16.2 21.1 24.2 24.5 19.4 16.2 7.8 5.3
2004 5.1 4.7 7.6 13.4 16.1 21.7 25.3 24.1 19.0 15.7 9.9 0.9
2005 2.2 3.3 7.5 12.1 17.0 21.4 25.7 25.7 19.8 13.6 6.9 5.4
2006 1.6 6.4 8.5 13.8 17.4 21.6 25.7 27.3 20.2 16.2 6.3 0.5
2007 1.1 5.1 7.2 10.6 19.7 23.4 27.2 26.3 21.0 15.5 8.0 2.0
2008 -2.2 2.9 9.9 14.9 17.3 23.0 25.8 26.7 22.9 15.6 8.6 3.2
2009 0.4 5.6 8.5 11.7 18.2 23.6 26.2 23.7 21.6 15.0 9.3 7.0
2010 6.9 6.7 10.9 11.5 18.7 22.4 27.4 26.5 23.1 17.3 6.1 3.3
2011 3.1 4.1 6.9 12.3 16.3 23.0 26.4 25.8 20.0 13.6 4.9 1.2
2012 1.9 3.3 8.7 13.2 18.4 23.7 26.1 25.3 20.9 16.2 11.2 5.7
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