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Abstract
1. Research goal

This research focused on examining the over time developments of road safety in
Israel, in order to identify the time points in which positive changes occurred, i.e. a
decrease in the number of road accident fatalities and casualties and in accident
numbers, while accounting for the changes observed in the level of exposure. The
time points found with a positive change - a decrease in risk level (number of
fatalities/ casualties/ accidents related to exposure) allow to identify the safety
interventions which were implemented in close time proximity to these time points

and therefore, probably contributed to the improvement of the level of safety.
2. Mapping safety interventions

As a first stage in the research, an extensive mapping of safety interventions in Israel
was conducted. Among the safety interventions included in the database of the
research were: changes in transportation regulations regarding safety vehicle
accessories, restrictions to young drivers, enhancement of the regulations for driving
under the influence of alcohol and more, as well as significant improvements in road
infrastructure, large scale enforcement operations, vehicle improvements,
improvements in the rescue services, etc. The information was collected for the years
1970-2008, based on the publications of the Central Bureau of Statistics, the
transportation regulations booklets, in their various versions, and other literature
sources. The choice of interventions for further investigation was based on literature
findings about the efficiency of similar interventions in the world, the existence of
effect examinations carried out under Israeli conditions, the actual level of
implementation, etc. In order to complete the list of interventions that could affect the
safety conditions in Israel, a questionnaire was sent to a number of Israeli road safety
experts. The final list of important safety interventions in Israel was presented on a
chart with a timeline, where additional curves represented the numbers of fatalities

and casualties in road accidents in Israel and background events.
3. Development of statistical models

The examination of road safety developments in Israel was performed by means of
fitting statistical models both for general series of the numbers of road accident
fatalities and casualties and for more detailed series such as: fatalities on urban and
rural roads, pedestrian fatalities, fatalities and serious casualties among young
drivers, fatal and serious single vehicle accidents, fatalities and casualties in light

vehicles. Kilometrage and its substitutes (e.g. the number of registered vehicles in
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the country, the number of private vehicles and the population size) were used as
exposure estimators. The analysis of general series was done for the years 1951-
2008, and of detailed series - for the years 1970-2008, 1980-2008. For most of the
casualties' (fatalities', accidents') series, a number of analyses was preformed, using
different exposure estimators. In total, 45 series of casualties/ fatalities/ accidents

with relation to exposure, were analyzed.

For the data analysis and fitting the models to express the relationship between the
exposure and injury, and hence, to identify the time points with a positive change,
two methods were applied, which are:

(a) Describing the over time development of injury rate (casualties/ accidents
devided by exposure), using "broken regression" models. Having the models

fitted, the meanings of the break-points found could be examined.

(b) Fitting structural time series models. These models are used to estimate the
components of the level and slope of the linear trend local model and model's
residuals, where this can be done excluding known explanatory variables (e.g.
the exposure). Using these models, development forecasts were built and
changes in the development of series were examined starting from specific time
points. These time points were determined based on former knowledge regarding

the timing of introducing important safety interventions.
4. Findings

Based on the examinations of positive changes in the safety processes analyzed
using the models, it was found that improvements in the numbers of fatalities/
casualties/ accidents in Israel (excluding exposure changes) can be associated with

following safety interventions:

(1) 1975 where the law obligating the use of safety belts was introduced - an

expression of the effect on total number of fatalities was found;

(2) 1987 where enhancing the law obligating the use of safety belts took place - an
expression of the effect was found on total number of fatalities on urban and rural
roads (though a late effect - in the year 1989), the number of single-vehicle fatal
accidents on rural roads and the number of single-vehicle serious accidents on rural

roads.

(3) 1991 where the National Traffic Police was established - a possible effect was
observed on serious single vehicle accidents on rural roads (though the relationship
is unclear and the intensity of the police activity is unknown).



(4) 1995 onwards - the beginning of the time period where urban infrastructure
changes were introduced together with improvements in post accident care of
casualties. An expression of the effect was seen on total number of fatalities, the
number of fatalities on urban roads (though a late effect - in the year 2000), the
number of pedestrian fatalities (also a late effect, if at all, in the years 2002-2004)

and the total number of light vehicle casualties (in the year 1997).

(5) 2003-2005 - improvements in road infrastructure (increasing use of safety devices
on roadsides); adding technological improvements in vehicles (passive safety);
enhancement of regulations and activities regarding young drivers; increasing the
awareness of road safety issue. This set of safety interventions was found to have
positive effect on many processes, such as: the total number of fatalities, total
number of casualties, total number of serious and light injures, total number of injury
accidents, total number of fatalities on rural roads, total number of fatalities on urban
roads, total number of pedestrian fatalities (an effect in the years 2002-2004), total
number of young drivers' fatalities (an effect in the year 2004), total number of young
drivers' serious casualties (an effect in the years 2002-2004), total number of fatal
accidents with single vehicles on rural roads (an effect in the years 2003-2004), total
number of serious accidents with single vehicles on rural roads (an effect in the year
2003), total number of serious casualties in light vehicles (an effect in the year 2004)
and total number of all casualties in light vehicles.

5. Conclusions

For most positive changes in safety developments in Israel which were identified
using the models, relations to the safety interventions implemented in time proximity
to the changes were suggested. However, not always the findings of the analyses
were "up to the expectations". For instance, from the safety interventions collected,
an explanation could not be suggested to the positive changes found in specific
years in the numbers of fatalities and serious casualties among young drivers,

pedestrian fatalities and light vehicle fatalities and casualties.

This study provided a first glimpse to the over-time changes in the level of safety in
Israel, accounting for various components of the phenomenon. For a deeper
examination of the developments one should focus on the analysis of selected safety
interventions, while examining in parallel the changes that occurred in the series

under consideration compared to the control series.



D"y PINn

L xian .1
LS pnn? yin 1.1
T ettt ———————————————————————————————————————————————————— NN NN pIin 1.2
T8 7Y Y'Y NIN'VAN NIFYNN 7V YT 0'0d NYYY .
T8 ettt ———————————————————————————————————————————— DM QI0'R Nu'w .2.1
19 [N17'V' N1'NAI 78IWR NIN'OD NIFI2YNN 7V DRINI 910'RN O'R¥Nn 2.2
19 N{?'00'VVOY MN'TIINN NDWIN 'NIOTDN D'RXNN TIDN .2.2.1

20 e NIIAYNN 'T7 DITAINA DRAIM TIDM .2.2.2

270 e NIN'VAN NIFRYNN 7w NIy n1'na .2.2.3

24 e 7NWI I'NY NIIYN NIN'VA NIMAYNNYT D00 2.3
G PP NIN1I7 02IMan NNTo .
L P PPPPPPPPPPRE NIN17 nNT0NI D'AIMIN hNTo NMan 3.1
G D1ININ NNTO NIaNInN 3.2
B e DN'RXANIIPNN INNIDY 077N
B e e e e e e e e e et aaas 77 .41
40............ N'0NAN 7W DYWLl D'7TINA WIN'Y IN NIYA9'N NIY'Y W NINNSNn Nin1 4.2
Q0. TNX NNV NI 01 N1'N1 - Davis [nan .4.2.1
A2 NNV NITIR] 190N DY D'YVIPA 0'7TiIN NnRNN .4.2.2

BT structural time series models a10n o'aTnn 0'7Tin NIN'S 4.3
B e e e e e e e e e e — e e e e e e e e e e e raaaaaaaan 1775 .4.3.1

B e D"21IM17 MXNINY 071NN .4.3.2

G PP o'xynnin .4.3.3
105 e D'7TINN NIN'ONA D'RXYANN NI'NYNAYNA N1'NAI DID'O
0 PSR 1775 .51
TO6 .. 78U 'Y NIMpY Dintoa nirnavnn 5.2

NINAN D'AI'N D'N'Y DY [ATN NITIRA 7W NIFlynwn - D'00'VLVON D'NININN D'R¥N .5.3

T0B e e NNIXNNI D'Y291N
T e NIN'vaN NIYNN NIswn 5.4
L TP PPPPPPPPRRRN r7.5.5
L PSR DI7N 'RIN
118 s TNIN90 170N 0'X¥NN — NIN'VA NIFDYNN 7w NI7'Y' N1'NA 'R ND0)
128 ., 7KW NIYN NINYV NIFRIYNN XY 0'NNIMN NIAIAN DI12'0 (' N90)
T30 e 27NN 1I90X1Y 0NN NNTO (A ND0)

NWI7YW NNXNN - 'R 27w ;structural time series models a10n DTN D7 TN NIN'D ;T ND0)]

11 Y2 n1T0 D7 D7 TN



121 NA'NA - "2 27w structural time series models A10n DM TPNN 07T NIN'D :'N N90)

..................................................................................................... NNXNN 2'01 77N



Nian .1

annYt? yian 1.1

.0'DTN NIRIRND D'YA2INI DANNN N90N2 NINDY NIT' 1NWI] 7RIYD NINNKN DY)
(2007 ,xarT ,|n%01) 2001-2002 nawa 120,071 1700 QTN NINAA DANNN 0N 7N
DNN ,N2'N NARIRNNI DANNN 190N NIFNIYAYAN NITY7 Y7Wnad NN D'Ny7 n71vw n7Re
niT 191 2000-n npwa [ ,N9N'R NI'TA 190N AR NITYY INNNY 0'alian
NI'IYNN 2 WRT 10 IWO'N WK DNENN 1D NIRIKNA DPAND 950N NIFMIvAYN
N'NIYAYN NNINN ,NO¥] ,XNAAIT? .NIN'VAN I9'Y |27 DX NI'TAD MY TWUX NNIY NIN'02
NI9'W ,NY'0IN NI'NYIN 7Y N'A'0N NYUNIVIN NDIX (12D NINIIYNNYT NRYN NIN'VIN NID'WY

.(2006 ,Chapelon) 71010k Nyswn NNN NA'NIN NOX NN N'NYN

D'7TIN NIN'S 7V NOOANN NIN'VAN 2¥N 7V NIN'VAN NIFINT NI'IRWNN 7Y NYSWN N1'N
— DRXINN 'TTA 1Y [0 DM 7¢ NNy DNTO 9I10'K WM 07 TN NIN'S7 .0''0uo'vuo
9i'n WAT ,2N7 .0'9012 D'Y'DSWN D'MIIAI NIN'AN NIAYNN 1AV [N NRIKN/DW2a91/Dmann
NYOWN NDIN7 Nin 7y ,Nn'ion NRWNN yvixa "nx"-1 "197" nisipn 1y ,nnima w101
NIN'VAN XN 77U AXIYD NWAIT D110 N'UO'LVO NWA LD 1ND .NIAWNNN 7¢ NEnam
niwnnn a*nnv nn L(1997 ,Hauer) "ninaynnn X7219" N n'nw nn oy "Mnx"n noipna
N1 NT'NA) NIwNAN "97" nniv? "nx"n N9Ipna nYizhan Nxapa 17Ny 0Uin'wa oa

.(MIP'an n¥ap N nnaY

IN NN 7Y 7ITa DTN NIjpa AXRXINN 'TT DX DINRY 2780 — "NpRn" "7Tim nin'sa ,qona
[N YN MONN 2 .NRIWNDNN M TYA DI YY) YONRN] AWNNNYT IY DY — TR
70700 2¥Nn L,N9'WNN NN 200 'Y 11MONA 0T NIFMWN QXN ,N'0I72IR 19NN NNy
ax¥n 7y nwownd 1kvm (2001 ,Page ;1991 ,Hakim et al :j1ad) niwn NNl YwR TV
D'7TIND D'Z7N2MN DINWAND [ I'N N7 Y71 1UOXN ,NINK D'7'2 L, IX ITR/N1TTA Nintuan

NIN'IoN NI'TA2 NIRIRN/D'YA91/D1NN M90Nn 7w NIMyn NINTO? IMKXNINY ,0'10nn

AT NITIPIA 1799 NIAYNN ' N1'NA X77) TA%1 01faon 0T v nin'd '7nn D iy
SINAW 0RO DMA0N 7Y AN Ian oy TTIMNNY? IXN 2y 1d1im anY? (nim'ion
DY NRIXNN 1901 0 1Y (122 NPRAN NNN2 NIN'VAN 2¥N7 00N 07T INRNIN 12y
,DMNRI N70') NRIKN2 D2NAN 1901 10 1wl L(1998 ,0MnKI 21V01'2) N1*TNA D'WA9)
D'MIYI 100 707 0NN TTA I'NJIWXRIN 7TINA 0'7N2In INXNIY 0Naonn 0anwnn (2004
771 ;wad NP7 0 K7 nvn nin'iT 1%0n ,yIRa 2010 'Ya DR DM TINK L,7"na
D'POYIN 'M72 TINKI N9'WNN NN NN K7 NI '11'YW ,N'0I731XA DM'YX 0'7'A TINK - IWUN
INNI9 N1 TN 0'Ya91/DANN M90N 27 Ypdn 19NN |2 TWpR7 DM'aon 077N .pwna
,JRT Dy .(2004) onki n70'a N"ITA NN90 70 ,RNAIT? ,NXRY NT "7 - NIAY NifTna

.N7X 0'7TIN2 NIN21 X7 NIN'VAN NIDYNN 7W NYSWN N7RY INKD

10



NIN'V NI'DIYNN 7Y NYSYN N1'NAY7 NIAY NIRAAIT NIAYZ NWIXPAN NINS01 ) T'RN
NI'DYNN NN NO'Y DIY*? N'0o'VLOo T nRN (1979) Atkins ,70-n niwa TIv .nNN2Q)
nriynn nyswin ninY? (1976) Box and Tiao ¥k mximnn (intervention analysis)
NNTO NN NIY¥AX1 NINNAI NIN'VA NI'RYNN ¥ nvswn T (1979) Atkins .ninvan
NI'RIPRDT NIFMIIYD ,NNANN UPOX2 NIAYWNNA T NI ,01 TN NAIKNA 0'W2a91 7¢ NNy

NNTON W NN NIFDXNIN |2 AX7IRY? NNWOR [Nanal

wn'w (Auto Regressive Integrated Moving Average) ARIMA aion n'7Tin ,qunna

-0N"1'a1,0'20 DPZNN] NINNA) NNV NMIAYNN NYSWA nin1Y

(Langley et al., 1996; Reeder et al., 1999) 1177 112 21T [I'Y™ NINDIN NYSWN DD -

;(Mayhew et al., 2001) nmjpai

,NIINND D'YA911 D'AND ,NIRIKN NIY'Y 7Y TNNIM NiFYN NIFNqHnNa o' 'y Nyswn NinA -

;(Vernon et al., 2004) 2"nx ,norr N1t
;(Noland et al., 2006) |Im172 wTIa NNAX NO1dN W NIN'VA 7Y NYSWN N1'NA -

D'yoIln 1P D'ANN 150N 2V NIN'VaN NNIANA YIN'YN NAIN 7in aAaNnTY 7w nyoswn nm1na -

.(Voas et al., 2007) 2"nxa 7101278 DYIA NI2NIYA DY NIINKNA 2072 'ATEZN AWINa

NI'DIYNN ¢ NYSWN N1'NA71 NI'MY NNTO NINYY7 NIS0I NIV'Y INNI® DNX DAZNNa
"7Tin MY nima 1 nwn (2004) Abdel-Aty and Abdelwahab ,xnaiT? .nntion nintoa
X2 D''MINON 121 72 19001 N7V W NYswN N1'NAYT ,n'0NAY NIXNWN 7w ndwn 127 ARIMA
McLeod and Vingilis (2008) ;2"naxa Tx-N'Tn a10n NIM707 NIRIKN NIYNINN 7V 2070
TNIRD NDWNT7 NV IXINE NIN'VA 7Y DT 7INDYR DDA NIYY NDIRD 7Y NYOwn INN1

.NNI2A NNANOoNA 'MINA 'II'Y NINT? NN 7V ,NIDWNNAN "INKRIE 197 NNy ANT0 7w winTn

NNTO 0'01 7y JNNN NU'Y X'N NN'YION NIN'V2 NIAYNN 7Y NNYSWN N1'NA7 ND0N NL'Y
7w NIMyn NNTO2 0*I1'YW NINYIY7 qona WX (time series cross-sectional analysis) nirny
"y LNDAIT? NNt T D0'Y  MIR'AN NXAPA 1YNY 0YII'YA DA DAWNNA L719'0N DX
Nl 2nRR nnnna oti'wn nyswn n1rm7? (1995) Gruenewald and  Ponicki
n1na7 (2000) Nathens et al "y ;027 niywa Tn' 201 7w NIMY0 NIKN 72V 7IND9KRN
Hakkert et 'y ;niixn niapya namnn Niy'w 7y NNIRI0 71017 Nowwnn nnpn 7w nnyoswin
NNINNA DY 0'YA9A DAINN 190N 7V NTRINA N9OX NN 7w nnyswin n1‘na? (2001) al

.01 TN

NIXIAPZ 'MY .NTTIA NIN'0A NIWNN 7W DYSYN N1'N2 DD 7"I0 NIKNAITA 702 ,NNT DY
NNTO (N0 7V ,0NYN NIANN DMa0n DT NIMD7 NIV'WN TN (7'W7 nixw Niv'wn
TR W NIMYN NNToN 7w "9%-1nX" 'NIma O TRAL LN CTTAYE ARXINN TR DIy

INYOWN N1'N1Y7 070 NIEOOoNn [I'X ,NINN21 NIN'V NIMYNN 7¢ NYSWN N1'NAY ,ARXINN

11



TIXY NNRIY NNV NIIAYNN 7Y NIYOWAN N1'NAY .t 'Y 7V 1127 NNV NIYNN Y

JIN'02N 'TTA 27 0'MP'YR D200 |2 /AX2'T Y7 RV17 DNYONNN 077N D'YWIT AT

72000 (WIT'Y) NO'WNN 'TTA |2 "X T YR OV 077N D'RNN7 NNYONNN N'00'VVO NV'Y
NN502 N1 L(NNIRNI D'YA9] MD0N) NIN'VAN 'TTA |27 (NIN'V2N 2¥N IT'N? TNR 190N
|TAIX 7Y 7apm 2T yxian NRT nu'wa Lstructural time-series models nwa n'uvo'vLON
21 ,n9'wn NN (NIIXNA 02NN 190N :1Ad) NIN'VAN [TAIR W1 (NI :[1ad) N9'wNN
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D"I'UN PN 7Y TIMy'? 13 0'Waol 7w NINTO 'NN NINY 10IN 7V 1700 NINWNY N1N2v ain
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771) mipnn 7Tmn . nt NTR DA 1wt oanan (slope) viswal (level) nnna o e
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.NNAN] '"MINN '12'Y DY DY NINT? 1D NIWNN INYN 1901
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YIN'yn NAIN 7IN NOMD ;7INDYR NYSWN NN DA Ta1 0'PIN 112AN ;NNNIM ny'ol Ninn
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NN72 NN NI'MQWWNN DY TIVE 7IND7K NYSwn NNN Nanan D, Nintoan

;(NMINTN
.T'Nya NNTON NINNDNN7 N'TAN N IR TN N7 Mawn -
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linear Gaussian ) oixa 7w D"X1'7n D'7TIAN RO 72V NI'MY NNTO NINY NIV'Y -
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N'07A12 TY7 N1 oaman 7w nmTpn n1'naY? (2007) Dupont and Martensen nayuoY
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nnann "I'Y N1'NaY7 07 TIN NARND - NN NN QAW DTN 7Y NIIWRIN nXnEn
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NNTON) D'2'0ANAR-0'TN DN [ (NI'Y'?220 NNTON) DM2'0ANARN DN [N NINJ)
NIYI9'NN NN 127 N9'WNN NN 2 WP 'Y NI NINT? 01D n9'Rwn (Nin'7unn
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Dupont, nx XnaIT? NX1) N1IANN2A NIN'VA 'NIN'A NI N721AN NNNNN NN DRT NNANN

112N 7T 1793 T NoNI NrIY QXY (DTN AW NRT nnnn? (2007 ,Martensen

QY2 MY NYNANYN NIYaol N9'WN |2 TWpn 1017 0'97TinN NXNNYI 0RIMIN NINAY
19 7y (N9'WN PN NRIXN /D'WAD1) NIYADAN NIY'Y NINNSNN JIRKN NN DIYRIN DY
win'y nwya .(broken line regression models) n*o1a1 7w n'yolpn 0 TINA wWIN' N AT
NNAWN NITIZ WIS |IN 00PN DY TIN InkNn Nwornn R 7w segmented n'voa
NNXNN INK? NI7NY NINAN NIMRY N7 ANKT? W' 077NN NS 170N NImkNnn

172MmY Nrawn NIRRT NI2'oN NIX a7 no1 X 07 TINN
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D'INYN '1D' NIYYY? [N NRT 7D QUKD 7T DIMRY w1 p17 N nnan Tm v
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D'N¥N1 NIN'D 7w N (SWOV jipnan Dpinn NN ,XNaIT?) Niann? nmy'in
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Unobserved “w D™MTm pDiwr n'R'¥2190P8k nnownn oM 1y Components
NI'D0Y NAYKRY NTIAY NN DRT N7 .R-1 SAS > nrronmvo nidima Components
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N'0M1N W DyLIpN D'7TINA WIN'Y 1IN NIYA9' NIY'Y 7w ninnonn nin1 .4.2
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NNX 2N2AY DT o' na'na - Davis [nan .4.2.1
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NYOXD TA71 NNX DT Y'¥n KIX NIl D1Avn NITpa 1900 nyfaph? o'Rnn 1N
N7 V19'w7 |nann 9w (p-value) nignam nnl 2y N nATo 7% ,jnann N1tva vt
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NNAN 'N'Y 7Y NIWN DNIXK DY 1'AT ,NNMAWN NITIRIA NANa NIFpY DY 0'Wasin NNTo -

aoon 70 ;(1998) nixkna 0'vavin 190n 0 N ,01IYN N9'WNN ‘T DY D'NININ 7221

.(1998) 77 1512 n'waoan 1o ;(1994) nrwy nan oann ;(1998) Y71 nwiz 1NIKa D'waoIn

70,7771 NWR JNIXA D'WA9IN 1901 10 ,NIINNA D'YADIN 190N O :D'WA9IN NINTO ' PNM)

wI7w 1y LP71 D'YADI DY NRIRNN 77D 7w NY9INN NNIK DX NITOXNN - 77 210712 D'Wa9In

['2,V1217 n'7212' 1998 miwa nrawn NI L1998 Miv - N'awn NTIRA ANIR NRYN1 NNTON

.(:'ﬂUEJ)’]J NOIPNN NNIX] 12N)INY D'YA9] DY NNIRN 2V nurTn Mi'wn N

TNIYA9'NN NIY'Y NNTOQ NNX NN'AW NTIRA DI N1'NaN 0'Rx¥nnn 0'o 4.1 n7av

1980- MY NI 1951- nNY NI nToN NIvnwn nTon oW | 'on
2008 | pawan¥In 2008 | pawa nyxin
p-value 1980-2008 p-value 1951-2008
0.079 1987 <0.01 1983 nyviol7 ona DaNNN 190N 10 LR_Fat_KTT 1
Pnam X4 nmvn
<0.01 1998 <0.02 1979 0N NNIXNA 0'VA91N 190N 10 LR_ALLInj_KTT 2
N'NIYN NVI017
<0.01 1998 <0.03 1979 7771 NYR NIIXA 0'WA9IN 190N 10 LR_SSInj_KTT 3
N'NIYN Y1017 ona
<0.01 1993 <0.03 1998 OoN'1 0'Yadl DY NIIKNN 190N 10 LR_Totlnj_KTT 4
N'NIYN NYVI017
0.077 2001 0.776 1971 251 75 107 on'a naNNN 190N 10 LR_Fat_MVT 5
pnam X7 Pnain X7 N1'TN2 D'MIvN
<0.01 1998 <0.01 1982 707 0N NNIKNA 0'VA91N 190N 10 LR_ALLInj_MVT 6
N1TNa D'IvY 20 '
<0.01 1998 <0.01 1982 771 NP NIIXA 0'W2A91N 190N |0 LR_SSInj_MVT 7
N1"TNa D'IY 21 70 107 ona
<0.01 1995 <0.02 1982 0N 0'Ya91 DY NNIKNN 190N |0 LR_Totlnj_MVT 8
N1'TN2 0'MIYI 201 7D 104
<0.05 2001 <0.01 1982 211 75 107 on'a naNNN 190N 10 LR_Fat PVT 9
N1'TNA D'NIYIY D'01D
<0.01 1998 <0.01 1982 707 oN'a NIIXNA 0'YA9IN 190N 10 LR_ALLInj_PVT | 10
N1'TNQ D'AIYIY D019 2 ')
<0.01 1998 <0.01 1982 7{71 NY? NNINA D'Y2A9IN 190N 10 LR_SSInj_PVT | 11
D'MIYIY D"019 1D 75 107 ona
N1 TN
<0.01 1995 <0.01 1982 0N 0'Ya91 DY NINIXNN 190N |0 LR_TotInj_PVT | 12
N1"TN2 D'NIYIY D''019 20 7 107
<0.01 1995 <0.01 1971 77127 on'a n'aNnn 190N 10 LR _Fat Pop | 13
N'0I7IXRN
<0.01 1998 <0.01 1960 77127 ON'2 NNIKNA 0'YA91N 190N 0 LR_ALLInj_Pop | 14
N'0I7IXRN
<0.01 1998 <0.01 1960 7{71 NY NIINA 0'W2A9IN 190N 10 LR_SSInj_Pop | 15
N'oIIXRN 77127 0N
<0.01 1995 <0.01 1965 0N 0'Ya91 DY NINIKNN 190N |0 LR_TotInj_Pop | 16
N'oIIXRN 77127
<0.01 1995 - -- oN2 NINN'Y X7 D'DITA D'ANN 190N LR_RurFat_KttRur | 17
NN K7 NI017
0.282 1981 -- - ona NN 0DYT2 DANN 190N LR_UrbFat_KttUrb | 18
Pnam X7 NN NYIo1?
0.235 1995 -- - NN NYI017 ona 721 DY7In 0NN LR_PedFat KttUrb | 19
Pnam X7
1 1987 -- - N'MIYN NYI1017 on'a 721 D710 0NN LR_PedFat KTT | 20
Pnam X7
0.192 1981 - - 251 75 707 on'a 721 171N DaNN LR_PedFat_MVT | 21
nam X7 N1'TNa D'MIvN
0.096 1981 -- -- 211 73 107 N0 720 DN DaNN LR_PedFat_PVT | 22
naim X7 N1'TN D'IYIY D'019
<0.02 2001 -- -- 71127 on'a 720 D710 DANN LR_PedFat_Pop | 23

N'OI7INN
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1980- MY NI 1951- nN"v NI nToN NIvNwn mTon DY | 'on
2008 | pnwa nu¥In 2008 | pawa nyxin
p-value 1980-2008 p-value 1951-2008

<0.01 1994 -- -- ny1017 0N DMWY DN DANN LR_YKIIl_KTT | 24
n'Mvn

<0.01 1994 -- -- 257 75 707 oNa DM'YY 0'AN DANN LR_YKIll_MVT | 25
N1'TN2 D'MIYD

<0.01 1994 - -- 251 75 707 0N DMI'YY D'AN DANN LR_YKIl_PVT | 26
N1'TNA D'IYIY D'U1D

<0.01 1994 - -- 77127 oN'2 DMWY 0'ANI DANN LR_YKIll_Pop | 27
N'0IDINN

0.081 1988 -- - 0oN' DMI'YX D'AN] NW7 0'Y2a9] LR_YSInj_KTT | 28
nam X7 N'NIYN NYVI017

<0.05 1991 -- -- 707 0N DMWY D'ANI NW7 D'VA9 LR_YSInj_MVT | 29
N1TNa D'NIvl 20 "D

<0.05 1991 -- -- 707 0N DMWY D'ANI NW7 D'VYA9 LR_YSInj_PVT | 30
N1TN] D'AIYIY D01 2N ')

<0.01 1991 -- -- 77127 on'a DM'WX 0'AN] DY D'YA9) LR_YSInj_Pop | 31
N'0I7IXRN

<0.01 1981 -- -- DDA T'A* 200 oy nimop niikn | LR_SFatRur_KttRur | 32
N2N'Y X7 NYI1017 on'a NNy X7

<0.01 1990 -- -- X7 D'DITA T'N' 201 DY NIYR NRIKN LR_SSRur_KttRur | 33
NN X7 NY1017 on'a NNy

<0.01 1993 -- -- N'MIYN NYI017 0NA 77 2212 DNN LR_KIllLt KTT | 34

<0.01 1993 - - 251 75 707 ona 77 1012 0NN LR_KillLt_MVT | 35
N1 TN D'MIvN

<0.01 1995 -- -- 151 75 7107 ona 77 1012 DN LR_KillLt_PVT | 36
N1"TNA D'IYIY D'O19

<0.01 1995 -- -- N'0I721XN 77127 on'a 77 2012 DN LR _KillLt Pop | 37

<0.01 1990 - -- ny1017 0N 7j7 10712 NWj D'WA9) LR_SInjLt_ KTT | 38
n'nMvn

<0.01 1993 - - 75 710% on'a 77 21072 W DA LR_SInjLt_MVT | 39
17N D'NIYY 0N

<0.01 1993 - - 75 70% on'a 77 21072 YR DWW LR_SInjLt_ PVT | 40
N1"TN2 D'MIYIY D"'V19 AN

<0.01 1993 -- - 77127 ona 7j7 21011 NYR D'aAM LR_SInjLt_Pop | 41
N'0IdINN

<0.01 1998 -- -- Y1017 0N 77 210712 0'Ya910 10 LR_TotInjLt KTT | 42
n'Mvn

<0.01 1998 -- -- 75 707 on'a 7j7 21012 0'YaLIn |0 LR_TotInjLt_MVT | 43
17N D'NIYY 0N

<0.01 1998 -- -- 25707 on'a 77 25712 0'Wa9IN 10 LR_TotInjLt_PVT | 44
N1'TNA D'MIYIY 0"'019 A

<0.01 1998 - -- 77127 on'a 77 2512 0'Ya9IN 10 LR_TotlInjLt_Pop | 45

N'OI7INN

NNV NITIY 190N DY D'YVIN DY TIN NNRNA .4.2.2

1980- nawn 7w NoIpENY IMKNIN D'7TINN .NNMAW 1900 DY 77N DRNIN NNT'0 727 ,nT 2w

2004 ,2001 ,1995 ,1987 nnwa NIMWOX NI'M7NNN "W NITIRI WwXIn a1To 727 .2008

wUNnwn 2usimn pnNINTRN .(2 719 AKX - NI'MINN NIN'02 NIMAYNIN INIT [NAY DIYUN n‘m)

NnNTOoNN ,7'7n1 JIM7N'09IRN NNavwn NITZY DX D'RNNI NIM7nNnn NNfavn NIt

NYXIN D78 DN 021NN DINNY YINA NN2Y NITIR O'RNN XINY DIYN ,7¢U01 DNNIRYRN
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®pavm ,n1T0 73 1w ,0'7 TN NIN'on 0V

,DVID'WN "TAR 7 |pnn NRAY [ (est) pwopn w19y nx N770n N2 - "Slope(o)" (1)
yaxn "2"-3 9 t 1w wiowh 95% 7w no nnna no nin 7w vt innn 71221 t 'uorvvo
7w [I"72v1 INNN 7122) 09X 7vn 1710 X¥N1N N0 NN .YLPN 09NN 702N MWD VID'W 7Y
TIXY? [12'02 NEnam N7 NI NEnam NN nnan 7y yaaxn L(09X 7vn qno nin
TNIXYT [12'02 NENAIM AT 72V nyaxn 0987 NNNNA 1710W N0 NN TR .AARNNN DN9IZNN

AN'RNNA N9 NN

no nin — "Confidence intervals for the breakpoints in the segmented model" (2)
¢ Imnnnt r2vn 7220 on CI(95%).1 ClI(95%).u qtwuxd ,Trn xin Est .nnawn nimin?t

.Qnon nin
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structural time series models alon o'nTnn 0'7Tin nIN' .4.3
"5 .4.3.1

.Structural time series models aion D'TpNNN D'7TINY 1119 DX ,NINID W WD Q7wa
nnan 7w |0 (unobserved components) n'aIN NXR TIAR? [N NT A0 DY TIA NTYA
NIXT 72 AWUKRD ,7TINN NIMRY 7w1 17 X7 nnan 7Tin 7w (slope) viorwn 7w i (level)
NINT7 N1 ITANIY D20 NIV .(N9'WNN ([12D) D'WIT D1Y20N DNWA ‘1D NIWYY? [N
IN NN72) DY INIT [DAY TR NITIRI7 QUKD Nt IIR? NNTOoN YID'WAl NNl D' 'Y

.N7R AT NITIRAT 11IN02 INYI'Y NIN'VAN NIFIQYNN NYSWN ON'7 [N (VI9'wa

AX NN X7 DRONN 1Y 0TI A7 DNNNA IMKD L NYNNYN X 0ININ NIy
Koopman and Durbin -2 021 ("2*7w i1 IX 2I0KID 77N 1n3) N'R¥1IDOPZRN NNDYUNNN
YIN'ya NINNKY? 11019 DPINN 1900 DX NH7AN NIDINNE DRIwNN DX 071K .(2001)
D'7TINY? nnion nion'nn My’ .1%021 1on"nn on '78x STAMP naina X721 RATS niima
DIY" NNYORNN VNS NT'NA X7 071X ,(2007) Commandeur & Koopman 7w D1902 n'7Xd
2{7'V2 12'0 'N2IN NIMAN TR AT IPNNA 0INAY7 DIY'? 901 NIN'DIZNN NWAIT XX !

.MINA 7'90Nn NIMN NN7 N1IYY ,N"In 7w 07 TN 'W 710'Y K77 ,217 DNnnn DA P71 ,IRN

,(2010) Commandeur 7¥ NNXN2 N2NN2 DATIAL 7722 0T NIN'VAN DINNA VIT'Y '9)
DIYN D'N'OXN DN WIN'Y T 7Y Nntion NIDNN 7w nyoswn "noin%?" [n1a X7 ,0092
n7Ix .(randomized controlled trial) 2j7iani '®pX 221NN 110N 1Y2IW DRINI DI'R N7RY
"7V N7X ,D'N'OXN D1IINI 1AV DITRIYNN NINDA UXR'TNY 12'79W Drn ndMy X7 nagonn
,NAAIT? .DUN'OXN NWYNYT DAY 0RIN] 112V TWOKRN 720 I7Ian 'RIPX 101 NIgnY? Y Tnwn?
N7 NIDYNNNY 0'9¥N IR NY72VY) MR NXIAP KI¥AY ,00YNNN DNYAN DX 1727 117y
1D 0'OXN N'7VY 7I19'0N NXIAR NNIYY NIDIWWNNN N9IZNA '1'W 70 X7 N DRY pITAYI (V'own
19¥1W D"I'UN "D "D JIN 719'0N N¥Ipa (NNRIKN) DUII'WN IR NNAYIL,Y'9WN NIDYNNN

JNIP2AN N

YINn'y "1 N ,NIN'VAN NN NN NYSwn N'1a7 Nip'dv 0aTn (2010) Commandeur

' Ni*Tan nTo2 structural time series models aion n'7TiNa

NINWND 777 'Nn DY) NRYNNN 197 N9Ipn? 7Tin o'knn Ypinn cwhat if aion npTa -
NIXY7 N1 D .NMMRN 7m 2UTRN YToN DX Al "MINKR" nnTon 17nn nX aTin L (n9'wn
;NIN'0AN NNIAN NNNN DX D'

NYAN NANN DX NN TMR? 7 L,(P77 D'nn) DTon Mraon? 11ynn ninwn nooin -
;NIN'02N NNIAN

DNIX DY ,NMIZ'AN NITOYI NINQIN NNTO? NYAT 12 7T NAXNN NIZR NXAPY? ARIY -
NNTOI ,NY'9SYN NIAYNNN PR DX .NIAWNN MNYAL N9'WN NINYN - 020NN DNYNN
N71 NPTAIN NOTON 1AV PNAIN DY NIYNNN NINYA DTN N9¥1 ,NN'RNN DX NIz

,90N2 J1'W7 A niynnn |IRY mpon‘7 2'20 TIO' N'N'Y D ,MI'AN NATO 1Y 7nain
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NN n7ap7 (unobserved components) D'ox1 X7n D2ADIN 2 DIWREA WNNWN? N2
Y NMIPA NNTO 1901 0'RNNY NIV 2Md .NRIYNNN 7¢ NMYOR NYSwn 7w Noon
1501 19 7Y D'RYANN DX PNY7 FTD , 71912 M2 NNTO 727 NXNwNa 0'Nima Niwy? N4l

I 2 NNTO

NIDWNN NYSWN Nyapt nimvil nioion |n (2010) Commandeur "y nAXIMNN Nir1an
N 'NJIIN 1NN D701V IR [N NNTOA ,07IX .NAIXNN 1IN) 7¢ Nnion NNT0a NTTI2
DTIZ WINT ,'NJIIN WP LP7 Nl NIY'swn [nn 178 1N X7 QUKD NIMRIYNN 7w 11 1oo0n
IX ,NIINND NINTO NNNA 'Y 70 [N ATA NI NN RIXAY NN IMVAY ,WIva pnn 7
[ NIIYN NNTOA 27X NITIIA NMIAND T 7V .N9'WNN N 1D N NXTIL|N7W yI9wa
,NIN'ION NNTO 7W NP N'Myn NN .NIMAYNRN NYSYN 27 NIMIYRY NNYWN Wwe? aqe
D"1'Y 7Y |OF1 VIT 190M] IX TNX '11'wa NiTzann nwiT (2010) Commandeur arxnwy 195
NITZA 7¥ NI' 7yNn NN 0T 7NN ININNY 11D WIY'A 1NN INK7 71 TWORNN X'

.07 A7NN N12A0N7 12VN TWK NIND1I AYPWUN NN WAIT ,NINToN 722 ,NIynnn
DN MXNIAY D*7TinN .4.3.2
A
NNIRNN /0'yasan /nannn nainwn (1

y; = log(fatalities or accidents or injuries)
No'wnn ninwn (2

X; = log(exposure)

-1 nNAIT? WNINNY '9) ,structural time series models 7w 7T 11'N DN DRNINY 77N

n'nn (observation measurement) nT TN Nxnwn .(2007) Commandeur and Koopman

o
Y= +pX+e t=1...n
where
& ~ NID(0,52)

MYWUND

;(trend) n1T0N NNnan = A
;7TMN NIMRY = &t
JM7N M2 (D n'2nnn nn?onn nimrwnw non — NID
:(state equations) axnn nixnwn
Mg = +b+8 &~ NID(0,0'E)
by =bi+6 6~ NID(O,o'gz)
WNRD
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nanin nin'an

D'Y'201 NINMN NN annen antn 70 -n niaw n7'nna ,(OECD/ITF, 2008) nvoixa
nrnwnn fan J(1-X 912 X)) DANNn 1501 T QNINK7I DA D'l DY7RITO
DN D'YdY 0T 'WORA NYNINNN NN 7Y N'ONIVIN N9N L INWI'Y NIN'0AN
DTN NN 50% -3 7w a1 7y nyaxn (2003 -n 7nn) oannn 100% 112y nnvoixa

7R

NIMpEY NiNntLa NNl 1961-2006 oawn 2 Nn"VOIRA D'ANNN 190N . 1-X QA

W Accidents®* Fatalities™** Accidents
01.01. 131 B .07, 1590 1953 15.12. 2005
start of a common speed limit 100 bph abligatary use of szat Introdudng of Intreducing of quick-
acidentcensus fom on federd mads belt atdll seats Tase” testing breathdysers
Inausiia
158 01.00. 1994 01.07. 2005
Intreduction of Inkreduction of Intreduction
Ereathalyss obligatory chidd dement paimt
safely seats system
0. 00, 1% 0111997
obligatory uss of 0,01 BAC for mapsds,
aash helmet for buses and lomes
moped users —1
01.03. 1559
“B-driver license”
= for 17yearald
\vf""— N P me people [L17)
\/‘ \\
1983
use of rescue
heliapters
01.07.1931
01,06, 1574 01071354 Graduat=d dnving 06,00, 1958
spead limit 130 kph abligatory seat belt liezrice and license for ma|mum pemmitt=d
on Motorways 15z (with fine) moped users BAL: 0,05%
01,00, 1992
1. 07. 1976 01,01, 1985 Dnving lzense on 0100, 2002
obligatory s=at belt uss aath helmet duty prabation fer Itrodcion mult-
(withaut subpaera) for motorccle PasiEnger car phise driving licence

130 -7 v"nj 110-n n'nn 0'OY1A NNmn nnnna i'wn L(OECD/ITF, 2008) panima
1Y 1IN NITEan nn) 2005 -2 nvinn nnay? Tigan no'w naxnl 2004 mwa w'ng
qoinal (N¥ N9IPNY 0T 1AI0 190N NYXINAN NINYANA NTIY7 XANW NN N9 nnn
ni7 2004 -2 MmN NN 'Y LI7R 01w 0NN AT inn 2006 - prn 9ain
aoona 33% 7w nry ny 2007 -2 07w UPOXRN .D'1MONPFAI NNAAN N'NIVYNA NDDNA

.2006 -7 nXx1wN 0aNNN
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911N 'UTINA DI Yayn NNIX NPT

PIN NP'PN 197 N2 oIf DNIR NPT NI7'Y NRPTA7 YR 1DY1 DdWN Mpnn 1o0n
yon 7w1 89/90 aaina .oinna njp'zn INKRYE 91NN 'WTINA DI 1ayn DNIXR NP7Th 2'nnn
AN AT IP'YA DI NAyn NNIR NP7TH TITY7 NIXIN 071l 1|72 2Ti70a 1NN nnaon
N> 7NN W1 72pna (PNIND 'WTINA DI 1ayn NNIR NE7Th 2NN 7in X77) 1Mao
[A131N) NIN'Y A NINY DT NI'DYN 'O 7Y DI 1ayn DNIR NPT W'Y DTy
NN NTUN D7IR,0'NINN 700 AR TRN NIY'wa Ny Xfan nnaonn yyan (1991 ,uapni
-7 23% -n N7y DWAI NTAD NIMY 'RIND NRPTIN IIV'Y .IN20 VIR AT 'RINA TNIFA Dotin

4% -7 TNR TINK NINDN N7V 1'N2 VIR ATN DI NNIR D7 TN Wy'ww Tiva ,51%

N7'NNn 9NN 'YTINA DI'A Nayn NNIR NP?TY NN npfena n7voin 1991/1992 qaina
22pna 7272 1T 2071 NITAd NIPRYN NIMIM ,D'0IVINT YN WTIN 910 TYI 12nan vTin
.lINa NNIR P7TR% DN D% ax'minl ,napnn DIz '2a7 DloNd1 NN20N y¥an 7niann
NNIXNY ANN9NN NPT (1992) 2In1% o'xyir N9In 010N NIAN NDWY NN 7NN
7710 :0I* DNIR NR7TIN YOWINN NIIXN 2102 77 7721 "11'WN .07 7IN N7NNA ARXIND DTN
Y'Y (T2 0'0IIVINI NIMIM) NIENN NNN 231 *720 P7N7 D R¥N1 . T¥-NTN ,NTN-N'TN 720
220 770 7w nivn W'y nniv? (44%) N i yswinn a1onn oI' NIRIKNA NRIYAN
0'91INY NRIWNA .(56%) yowimn a10nn oI' NRIXNA L (MINoNI '019) NIPNN NNN DI'RY 10N
NNX¥N (D'OIAIVINI NININ) NIPNN NNN 201 722 ,01' NNIX NP7TN NAIN NN X7 DN DI
NN .MU NRYN NT 2100 D77 NIRIKNA QUKD L,YOWINN alonn o kN 8% 7w T
12yn NNIR NPT NN np'en 'y nipya 1993/1994 qaina yxann qon ndwn
n7n ,"2272 1T 2011 0'0NIVIR L NIIMY .NINY 2 0T 2070 7D 9797 unn 'wTina o
D'¥YI' NOIN 010N NNAN NDWY PN NN )1T2 DA T 792 DNIK DR7TH Nain
1IN K¥N1 X7 .07 21N N7NNN ARXIND 0OYTN NRIKNA ANNonn X [N (1994) 71naY
DI' NNIR NP7TH NAINA NIYSYINN NINIKND Y'Y 2T 27 PIND N7Y90 2 YW NRIKNN
MNONI '019 151 ANl NN AN D DX L,NIPNT7 NN NIY'WN Y D IRID NIXN .q1ina

.D"NX D201 'AN17 non' NI 1Ml W' NNIX D'P"?TYJ

,6 2"nxn) 1995 1y 1964 miwn pwivw onpnn 19 7w ni>'o naxn (2004) Elvik and Vaa
2 7y L1 xwm 3 nmpn L2 nmaim L1 2"naw amjm L1 nrmawn 1 m7on
NNIXN Y'Y 72V NYOWN IXNA TNX A10 .D"7NN A0 1w 07700 (1 nMaann ,1 nnooixkn
AWND NI'TNA NRIKNN 72 10 7V NYOWNN NIX 1IN "IWN 210N .DI'2 NNIN NN 201 '70Y
207 1) NP DN DI NNIK NPT NAIN DNAY NI .0 NNIKY WIN'Y NN 0'7'von
N7202 XaIN 20N [TIRD DENNN 0'01 7V .NMAINI N'TAY ,N'A11 ,T172'9 ,i7maT ,(WTn

Jnw 1K
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DI' NNIX NP'7TN NAINA ARXIND D'YA9IN 190102 NNNONN TINK . 1.8 1720

A950nNd AnnSn TINR

95% [Inva nm |TIX YOWIN MIXN 110 MIXN NN

'om

oI' NNIX 277N 201 "7 7Y nyown

(- 18;-8) ‘ -13 ‘ 7712201 NIIKN XY nIninn M 93

DI' NNIX NP7 T NN
(85-90% 7 35-40% n win'wn naan)

(- 10;-3) -15 727177102 nyae D'Ya91 DY NNIXN
(- 15;-5) -10 D'19IX 2D NY'AD D'Ya91 DY NNIXN
(-12;-8) -10 X IX N'TA MIXN D'Ya9] DY NNIXN
(+5;+14) +9 AINX N'TN NIIRN 0'ya9) DY NNIXN
(-9;-7) -8 DI D'9SNNYN N2 NIKN D'Ya91 DY NNIXN

-7 35%-40% n win'wn n12an7 012 N'21' M0 NI 0 NNIXR NP7 TN 2NN 2in 17NN
.85%-90%

oI' nNIX NPT 7w mpnn L(OECD/ITF, 2008) nmjpa mwi'y nin'van NIrRvnn |'an
NP7TNA ITIX' DT D'WTNN 2010 7D W nrnwnn nwnTa anni ,1989 qioa nodw
1707 AXNWNA ,DI' NIRIXNA AKX 201 72 W NN R AR Lo NNIR Y N'onivix

DT UXAND ITIX K7W 200

Q2In7 N01IY 91NN 7nna oir NIk DT nan ,(OECD/ITF, 2008) n'yn np'ra1o1a
NXIYNL OINN N9IZNA NI'VAIAN NRIXNN 19002 Nfrn NINNSNN? n'7amn 2001 a2
nnw 237 nanin o NNk N7 nain 2006 "2 Ynn .2001-2006 nawn 1 y'n noipn?

NYN

Y7nin ,0'1Ta nintvan 19wt "Via sicura” n ntoim nnaona ,(OECD/ITF, 2008) yriwa
DI' nNIX2 wim'y D axn 2003 -2 nnikn v 0T Nima Lo nnix pn? 2002 nawa
NITY NI .10 701 DMI9IX DN DIV DN D' 70N NIYPEN NRIXNN 19010 DX N'N9N

.NT¥N M2YN] TR L720 D71I0 001V 0N NIIKN 7V NN NYOwn? D2
D'9IX 2DNY7 NITOR

nx nm (1 27 11,4 n"ooix) 1996 1v 1988 miwn (Elvik and Vaa, 2004) onpnn 5
IT NYOWN .NNIXN2 D'YA9IN D'MOINN 221N 1901 7V D'™M9IN NITOP NYAN NAIN NYSWN

DIV 0117 1WnY? 0Y15'N 0'NIA 3 NIYXYAX] NAYINN

.("jam 72y nyswn") oMvIxn NIToR WY jIamn nyswn .1
.("nIanann 72y nyswn") NNIXNA 21IYNRN 25NN [12'0 7Y NIToN NwAan nyswn .2

.("no'wn 7y nyswn") 0M9IXN 20N NINd 7V nwRann nain nyswn .3
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771N NIN'MY7 N1 D'I9IX DN 0'WA9] 190N 7Y 0™MDIXN NITOR ¥ NWAN NAIN NYSWN

NI'Z7N Nyswin 3 7¥ XN KINY

X "nianmnn v nyswn" X "jam 2y nyswn" = 0'waol 0M9IX ‘15N 190N NYN Y

"no'wn 7y nyown"

N720 NX1) 25% -2 0"I9IRN DN 7Y UXKIN NIY'IAD 190N NIX N1'0PN NITOZ NwAan Nain
UXIN NIy2o 190n 7 nyownn .60% -37 25% -dn n nimopa win'wn ,wximna (2.X
.NTOA WIN'Y 1py 10N 7D 70 N'WRD NYOYWNT7 D'RNN NITOPA WIN'Ya 7ITann NRXIND
ITop nwran main n'7n ™®n 15% -21 7T1a niIkn2a 2wn nirnY 0MsIikn 10N 7Y 1'on
19002 20% -3 7w nnnon X'N nwn 7 0'win nyowin .30% -32 |ujF D™MDIXN DN 190N

.0'Yas1n 0'"MI9IXKN '20N

NITOR NY'aAN NAINN NXXIND D0'VA91N D'19IXN '2d1N 190N NnNNSnn TINX .2.X 0720

D'VA9] 0'IDIX "D 19012 'Y TINK
95% 1NV NN NINN '0'N [TRIX NIYsYUIN NIYao N'P'7N nyswn
(-30;-19) -25 WX NIY'A9 NITOPA Win'w1a 71T
(+10;+17) +14 niyon 'H N2 NP7 13'02 71T
(-30;-28) -29 niyon 'H phibakinkibh
(-23;-21) -22 15172 NIon ' nYIN 72V nyswn
D'9INN

nain Y npnn Lnui'y nintvan nrravnn fan (OECD/ITF, 2008) no'vn njpr'7a1o1a
0'7?7' 7¢ DaNnn 1%0nm N1 nan 2001 -2 15 a0 Ty 0r9Ix 1Y nimop nwan
2000- oawn 2 71 niTopn nwaan 'y (2004 -2 1T nxiapa oann oK) 178 o'

.(10 722 1Y 0177 57% -7 3.5% n Kromeriz 1inn1) 'niynwn 9182 2004

1980 t&n N'MIynwn T' 0*I9IXN 25N 11pPa 0annn 19on ,(OECD/ITF, 2008) M7t 1ma
,1994 -2 niTo7 NW'AN 2NN ZINN NP'PNI DYI9IXN NITOPZ NW'AN Y'Y 1I9'W? oniml
077> M9l (D'71'0N1 DNVNITPD NIYWD 190102 NTY'Y) DMIDINA YIN'YA D'II'Y DA ND
[INNX 'NIY 170 NIRXIN .N9OXRNI NIFNMYNN ,)1'NN DINNA NIMIZ'YD NIYYNINA 01T NIN'V1

.92% v Tniy 7750 XN NITOZN NYWMAN MIY'WY IXIN O'K7'a0 722 091X 210N 7
NIN'VA NNIAN

0'voni 1N 7Y NIN'02 NNIAN 1NN 2'Nnn 2in 9im? o1 1.06.1975 o 'xwa
nx N2 (1983) 7xwi 777,00 DWW NN .NIMN'Y X7 01T 21072 0'ATEZN DAYINA
N7NNN NRXINDY IXIN D'R¥NNAN .NIYA9] NNN9NN V1 1NN Uin'yn 72y 7InN Nyswin
NNy 0T nR 70-83% -7 ,197 4-15% -n nifin'y 12 0T Nan2 Nty NN pinn
PInn n7nn nX7? 1Mo ,3-8% nn"n n1ann pinn 7NN 197 (Dan 2r'n X7 pinn Dn2)

nwy1 .3-6% 7w N7 naTh )2 NREL(TA72 TRR ANRA 20 '97) 32% -7 NNty nntn
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D'VOIIl D'2N1 1?2 PINN N7NNN NXYIND 0'D7TN NRIKNA 0'YA9IN 7¢ ANN9AN NTNY7 [TAIR
avina 0'voin 1171l ,43% 0'anin 2112 ,0'ANN NYXINNAN NMIYN NNN9NN .'MT7N AvIind
AvInd 0'Woin 1171 ,22% 0'anln 1172 ,0'Ya91a NyXIinnn N'Mwn Annonn .29% mTp

A7% mTyp

(n'oluvIxl nrkwn X7) 77 2572 nan artnnn pin n7nn (Elvik and Vaa, 2004) n'aanna
;i ninna 33% -7 17% -n nnann v'wa avva % ,1975 mwa o'aTpn Davina
'} 7V M0 N7Nn .nman 'R 7 1wy X7 1979 197 anw-pran ninna 62% -7 47% -n nv'vi
-7 65% -ni awn oinna 75% -7 35% -n nann ww'wa 21ma% nnna 1979 mawa nnan

N'y-an ninna 90%

nin1a (Elvik and Vaa, 2004) niaixna 0'yaoin 190n 7y NiN'02 NNIAN NN'aN NN NYSwin
w1 Mt m L4 T 1 nrmaw L4 nfvoix) 1996 maw v 1974 mawn onpnn 25 -2
Naw nnan 7y oaxn o'kynnn (1 0o L1 ntaan ,1 noax 6 2"nK L4 naona L1 nme L1
3.x 07202 .n1ann TINKA DN NT7Y WP AWRD NP 7Ta DRANNN 190102 NNNS9NN TINK
10'02 7TIA7 7pwn NI NIXIAR 'O 72V NITDNA NNV DNIN NN NN NIRYIN [709Y

.0IYA DMpnNNn 7v DaIman

NIN'VA NNIAN N'AN NAINNA NRXIND D'YA91N 190N NNN9NN TINK .3.X N720

D'Va91N 190N '11'YUn TINXR nyiann nnin

95% 1NV NN NINN n'om |TNIX T 'wnNnwn NXiap

25%-n NIND2 NIN'VA NNIANA YIN'WA A"7Y7 ANNAY np'n

(-9;-5) -7 i 2512 nvon D'ANN
(+0.4;+1) +0.7 D'waoIn 7'
25-49% 2 nin'va NNRN YIN'YA ATV AnNaY apn
(-9;-7) -8 27 10172 non DaNN
(-15;-13) -14 77 2>12 n'won D'vaoIn 7'

50% -n N2 NINTLA NNIAN YIN'YA AT707 AnAY ain

(-22;-20) -21 77 2>12 n'won 02NN

(-16;-15) -16 27 11172 non D'vao1n 7'

NIN'0] NMIIANY YIN'Y NMA'Nna ap'pgn 79 nyxinn nyswn

(-12;-10) -1 77 21071 non DaNN
(-19;-18) -18 77 2571 nwon NYP 0'Yaol
(-8;-7) -8 77 21071 non 777 0'Va9
(-15;-10) -12 27 11172 non D'vao1n 7'

nZ'pnl 'ion X'77 NIN'V2 NIANA YIN'Y 2I'N NYOWUN

(+5;+8) +7 251 110 521 n'yon D2NN

(+6;+8) +7 251 110 752 n'von D'vaoIn 7'
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1o0n ,1984 mwa naiN% 190 ninva NNRN win'win Wwxd L(OECD/ITF, 2008) nvoixa

(1-2 902 nX1) 17% -2 1 pn NX7w NMwa Dfannn

nm 7y 1989 -2 naxin 101 2pnna win'w? nmix?n n'dinn L,(OECD/ITF, 2008) nmjn

e ANt T nfoim .95% -7 o7 10 pEnnal NNV NNINA YIN'WR DR 7 TanY

D'WIRNN 74% ,nniv' N7'NNA .ANIK IXAX NITINNN 721 D'DYTA NINTVAY7 NIWRIN NMIRD

iy nual 82% vynd? N win'wn 1INk ,1991 nawa .nintva NNIaN Nan DMNY DNITRA

PNl NN win'y 95% 7w nhonnw ninn% .0'm9d1 0Ny 0Tk win'y 92.5%

NY7Y) WIn'wn 1yl DMivawnn ntun w1 nn'7xn’? Nawna It NN L,Navin D10 10N

(2.8 912 NXY) DMIAN DI'RY 1707 0WIXON 190N 27% 7w a1 vl (18% v

NIMpY Nintva NNl 1969-2005 oawn 2 NP2 D'ANNN 1901 2.8 9N

&000

Canada - Key Road Safety Strategies/Interventions

7.0

\ /‘ i Key Canadian Motor Vehicle Safety S$tandards Introduced
TO00

Drink Driving Laws Infroduced

E000

Total Killed
&=
=
=
=
'

—— Fatalities Peaked

Mandatory Seat Belt Use Laws Introduced

t
Ln
=

Mational Cccupant Restraint Strategy To Reduce Impaired Driving
Program Introduced Introduced

ad Safety Vision 2010 Infreduced
- 4.0

ad Safety Vision 2001 Ih‘cduced

3.0

Killed! 10,000 Motor Vehides Registered

- 0.0

[EmKilled = Killedi10.000 Motor Vehicles Registered |

NNDWYA naml

,(10 2"nx) 1996 Tv 1975 pawinn pnpgnn 17 -2 npT2) NNDWA DAl 7w nyoswnn

4.x n7o .(Elvik and Vaa, 2004) Meta-analysis nivyxnxa ,(1 n'1aw ,1 9 ,5 n*7100Ix

NA'NIN DINNQ NIFIDYNN 190NN AXRYIND NIRIRKNN 19002 ''UN TINK DX axn 707

DT 7INDYNR TIDN N7220 KW AR'EN  NIRIKD 7Y NNDYWA DAl 1I0K NYSWN NINdYA

2R nrnwh anm 2 'yl 0'wn 0N 72 n0nn
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NINDYA NA'NIN DINNA NIFIRWNNN AXRXIND NIIKNN 19002 ''wn TINK .4.X 710

NNIKNN 19002 '1'Y TINK NNIXN NNIN
95% 1NV NN NINN '0'n [TIX VYOWINN NNIXNN 210
DT 2IN7R YW T2 11D 2yn 21017 10IXD PIN DN
(-28;-24) -26 NNIXNN 210 7D NIM707 NN
(-4;-2) -3 NRIXNN "A10 72 D'Ya9]1 DY NNIXN
(-14;-11) -13 TT2 200 /' D'vao ny /70§
(-2;+1) -0 DI' NIIXN D'vao] Dy /170§
D'ann 3% o 2INDYR 7Y nANmn anna Annon
(-12;-4) -8 NNINNN "A10 ' NIM707 NNRIKN
(-5;-3) -4 NIINNN 10 ' D'VAD]1 DY NNIXN
(+1;+5) +3 NNIXNN 210 7D 7272 772 NNIRN
(-9;-6) -7 TT2 200 /' D'vao] ny /170§
(-2;+3) +1 DI' NRINN D'vao] ny /170§
D'YUTN D'ANY7 DT 721N ¥ NAnma ANt Annoa
(-31;+68) +8 NRIXNN A0 7D NIM707 NRIXN
(-15;-5) -10 NNINNN A0 ' D'VA91 DY NIINN
(-7;+1) -3 TT2 200 /' D'vao] ny /170§
(-10;+22) +5 DI' NNINN D'vao ny /70§
2IND7R nUNYY ANma 7122 aYTan
(-19;-17) -18 nyswin 72 nxiyp NNIRKNN
(-26;-23) -24 NIINNN A0 ' NIM707 NRIKN
(-32;-30) -31 NIINNN A0 7D D'Va91 DY NNINN
2INDYX NNV Aanma 722 annon
(+8;+31) +18 nyswin 72 nxiayp NNIKNN '
(+4;+32) +17 NNIXNN 210 7D NIM707 NN

26% -1 nIM70pN NRIRNN Y'Y IR DN'N9N NNDWA DA Ny 779 7in Nz'Pn Nyswin
NNIYPEN NIRIRN NIRX'A 077 NRIKNE TTIA 201 NRIRKN NN 07 .(N'0o'vvuo pnam)

.13% 7w M'uo'uLOo NENAIM NNNSN X' 17X NRIKN 7V NYOWNN .NINDWA DAY

NNNO9N X'N NYOWNN .N'TAWI N'7700IK NANAIN DT 7INDYKR TIDN 7W NNNIM N2 NNNon
nNNon 4% -1 NIM70p NIkN2 NNNoN 8%) NIIKNN 190N N'VC'VLO NZNAIM 72X NIV
0'aM7 MM 72InYR 1112 nnnon (3% 7w 72T 'R TA72 P11 NIIKNA .0'YA91 DY NRIXNA
.0'wao oy nniknNa 10% 7w Nruo'uvvo NN AT NIRYND .NT7I00IKA NANIN D'WTN
DPNAN 3 701) IT NRXIN 7V 11007 [N K7 72K 71TA%7 Nl NntA NIM70n NIRIKNN 19017
NNIXN7 ON"NN IPNNN D'WTN D'AN7 DNNIM DT 7IND7X 712 NN NNNSN NIRXIN 7Y

(M0 r'wm nap ANK7? NMIwxIn nva
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72x,20 -7 18 -n nuw 975 1012 720 N ,2"NRA 0 N2 7INDYR NNWY Animn 722 'y
-7 20 -n iy nnwya annon .21 -7 19 -1 20 -7 19 ,21 -7 18 ,19 -7 18 -n DA 7Tanw X¥m
D112 72X ,NRIKNN TINKA DNT 'I'W7 Ana L 2Inn7R nrnw? anman 722 a2y nnnon .18
NXIYNL NIMY0j7 NIRIKNA MNP D107 NNN9NY7 N DIYA D72 Jnimn 722 077an .0190
2ID7R n'Nwh Anmn 7222 annon .anknna 31% -1 24% ,0'vasa Dy NNIKNA NnnonY
Y'Y 7Y NYOWNN DR TINKR? 0'01 'K 7aR 17% -2 nim70pn NN Y'Y NN nna
D'pPNaM 72INRYR NUNY? dNmn a0 1'Yh onivpn 0ti'wn 95 .0'wasl oy NNIRN

.n'uo'uuo

D'ANN2 DTN NNanl NNt NIrnwnNn 7w N nnnY L(OECD/ITF, 2008) nuvoixa
2vu1 2005 NanxTa NN 7INRYRN NPT N0MD 7Y NIDAYA XA K7 ,NMV0IRD D'YIXD]I
DT Nj'T2 Y¥27 2I'nn 227 NN Ny X7,10 md 1998 -2 "nimn 72IndYRn 1inka NN

.(1-x 9712 AXY) 0'o NYsWN NNN N7 Twn 7w njpna

-1 NAXINY NMIKY ATl RN DR ANl 1nnon? ntavivoxn L(OECD/ITF, 2008) nmija
I'"n 1707 1amw DN 45% ,Mw nNIX 170n2 .NNdwa nanan ntwaa 7907 1 1990
NYswn NNN I'n 1707 waow naninn 36% ,2005 717nna .0mo IX 7INR7R Nnyswn nnn
N'MY ATY7 INAN IT NYDIN NIONA 10j71IW NIATIY ,N'DINN 7¢ NNO0'D TR .00 IX 71NN

(2-x 972 X1) DIIAN N 7INR7R [N NRIKNA 121N 0NN 190na 35% v
1571 DT 10N

7 -2 nii*m 'mwa npgm (Elvik and Vaa, 2004) o177 10" 1pnna win'y nain nyswin
0NN TAIKD N7X DM 0'oa v (1 N L6 12"nax) 1984-1996 nawnn bnpnn

(+-1%) 15% x1n ZINn oN™Nin DN'7X D'X7'A0 NXIAZ2 2012 0'WA9IN D'T7'N 190N Nv7NY

NN 19YY NN 0777 ninroa fawvima wnnwin'? arnn L(OECD/ITF, 2008) nmuooixa

.(1-?( qQ1a nm) NN 7NN INYSWN Nj7TA1 DIV X ,DANNN 1901 DX N'N9NY71 NIN'VAN

nmn v 1989 -2 naxin j1oM apnna win'w? nmix7n noinn L, (OECD/ITF, 2008) nmijnm
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4 series to be explained Indices of exposure
B Al Sllg_ht and Injury Kilometers Motor Private
Fatalities- , . . : Serious ., ) travelled- hicles- .
Year Total Injuries injuries- accidents Total ve vehicles, _

Total Total Total miIIic;n Total, thousands Population,

thousands thousands

1951 212 4,751 4,539 3,732 34 10 1,577.8
1952 228 5,036 4,808 3,888 38 11 1,629.5
1953 174 5,056 4,882 4,035 42 12 1,669.4
1954 184 5,912 5,728 4,691 44 13 1,717.8
1955 134 6,432 6,298 5,192 47 14 1,789.1
1956 155 7,843 7,688 6,249 51 16 1,872.4
1957 219 8,873 8,654 7,067 56 18 1,976.0
1958 207 10,269 10,062 8,097 .. 20 2,031.7
1959 200 10,738 10,538 8,255 63 20 2,088.7
1960 176 10,542 10,366 8,356 70 24 2,150.4
1961 244 11,162 10,918 8,790 80 29 2,234.2
1962 250 12,123 11,873 9,239 94 38 2,331.8
1963 289 14,113 13,824 10,656 111 a7 2,430.1
1964 325 16,025 15,700 11,869 134 61 2,525.6
1965 336 15,474 15,138 11,356 171 81 2,598.4
1966 297 15,545 15,248 11,234 181 89 2,657.4
1967 376 15,039 14,663 10,826 193 97 2,776.3
1968 407 15,784 15,377 11,197 210 108 2,841.1
1969 439 17,459 17,020 12,243 240 131 2,929.5
1970 529 19,526 18,997 13,355 5,892 266 148 3,022.1
1971 623 21,006 20,383 14,757 6,540 296 171 3,120.7
1972 651 22,011 21,360 15,303 7,580 328 197 3,225.0
1973 683 21,730 21,047 14,606 6,413 371 234 3,338.2
1974 716 21,555 20,839 14,719 9,006 408 267 3,421.6
1975 648 21,106 20,458 14,309 9,232 419 280 3,493.2
1976 602 20,920 20,318 14,322 9,197 433 292 3,675.4
1977 636 22,721 22,085 15,753 9,290 450 308 3,653.2
1978 619 24,044 23,425 16,695 9,916 474 356 3,737.6
1979 566 20,633 20,067 14,367 10,474 525 397 3,836.2
1980 434 17,881 17,447 12,716 10,943 539 410 3,921.7
1981 436 18,528 18,092 13,174 11,604 593 454 3,977.7
1982 385 18,489 18,104 12,727 13,093 662 513 4,063.6
1983 436 19,867 19,431 13,785 13,616 730 572 4,118.6
1984 399 19,116 18,717 13,152 13,745 760 599 4,199.7
1985 387 18,709 18,322 12,761 14,058 776 614 4,266.2
1986 415 21,206 20,791 14,568 14,410 819 649 4,331.3
1987 493 22,173 21,680 14,955 15,353 882 697 4,406.5
1988 511 23,088 22,577 15,497 17,046 953 753 4,476.8
1989 475 24,062 23,587 16,213 18,063 984 778 4,559.6
1990 427 27,668 27,241 17,496 18,668 1,015 803 4,821.7
1991 444 31,541 31,097 19,417 20,000 1,075 848 5,058.8
1992 507 37,838 37,331 22,259 22,795 1,176 923 5,195.9
1993 505 37,992 37,487 21,938 24,710 1,261 979 5,327.6
1994 539 36,397 35,858 20,152 27,551 1,373 1,048 54715
1995 550 38,524 37,974 21,688 30,633 1,459 1,112 5,612.3
1996 517 46,534 46,017 25,405 31,656 1,543 1,174 5,757.9
1997 530 47,451 46,921 25,491 33,592 1,617 1,229 5,900.0
1998 548 49,290 48,742 25,337 34,075 1,675 1,273 6,041.4
1999 476 45,503 45,027 22,798 34,963 1,730 1,317 6,209.1
2000 461 40,278 39,817 19,925 36,482 1,831 1,397 6,369.3
2001 542 37,589 37,047 18,140 37,658 1,915 1,461 6,508.8
2002 525 38,204 37,679 18,490 37,960 1,960 1,497 6,631.1
2003 445 37,080 36,635 17,745 38,944 1,982 1,521 6,748.4
2004 467 36,919 36,452 17,762 39,869 2,038 1,567 6,869.5
2005 437 35,471 35,034 16,986 41,729 2,107 1,626 6,990.7
2006 405 35,898 35,493 17,190 43,242 2,176 1,685 7,116.7
2007 382 32,805 32,423 16,016 44,996 2,284 1,779 7,243.6
2008 412 31,811 31,399 16,531 47,000 2,391 1,876 7,374.0
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Series No 1 2 3 4 5 6 7 8 9 10 Indices of exposure
Exposure B C A,C A A B B A A A A A A A B C
Young drivers Single Single vehicle Seriousl Total . )

Year Young 18—24g veh?cle fatal seri%us Killed in injured ir): injuries in :‘r::::g:fs ye‘:::;es_ \F,’;xacfzsy Kilometres Kilometres
Rural Urban Pedestrian drivers 18- seriously accidents on accidents on  light light light Total, million Total, thousands  Population, -travelled -travelled
fatalities fatalities fatalities 24 killed injured rural roads rural roads vehicles vehicles vehicles thousands thousands Rural, million Urban, million

1980 190 244 220 nodata no data 28 246 129 1200 7757 10,943 539 410 3,921.7 5,083 5860
1981 239 197 175 nodata no data 53 263 169 1279 8518 11,604 593 454 3,977.7 5,374 6230
1982 209 176 162 97 805 42 275 143 1297 9012 13,093 662 513 4,063.6 5,535 7558
1983 223 213 206 126 1018 42 304 155 1483 10126 13,616 730 572 4,118.6 6,079 7537
1984 215 184 180 124 964 55 328 168 1444 9709 13,745 760 599 4,199.7 6,191 7554
1985 218 169 160 102 873 52 300 129 1284 9558 14,058 776 614 4,266.2 6,368 7690
1986 203 212 176 115 982 39 335 149 1385 10947 14,410 819 649 4,331.3 6,814 7596
1987 268 225 223 121 1150 60 350 182 1558 11628 15,353 882 697 4,406.5 7,480 7873
1988 270 241 208 173 1265 64 358 219 1584 12004 17,046 953 753 4,476.8 8,233 8813
1989 252 223 197 154 1149 53 335 190 1609 13123 18,063 984 778 4,559.6 8,907 9156
1990 232 195 159 142 1375 50 438 165 1650 14728 18,668 1,015 803 4,821.7 9,701 8967
1991 240 204 160 158 1540 56 402 221 2068 20052 20,000 1,075 848 5,058.8 10,054 9946
1992 302 205 188 189 1693 51 476 241 2427 25350 22,795 1,176 923 5,195.9 10,807 11988
1993 279 226 199 207 1528 54 420 236 2050 25378 24,710 1,261 979 5,327.6 11,447 13263
1994 297 242 183 204 1501 57 342 270 1836 23762 27,551 1,373 1,048 54715 12,019 15532
1995 326 224 167 217 1569 73 347 262 1750 24681 30,633 1,459 1,112 56123 13,375 17258
1996 287 230 188 177 1468 59 291 226 1529 32735 31,656 1,543 1,174 5,757.9 14,546 17110
1997 288 242 180 193 1365 55 277 255 1514 33641 33,592 1,617 1,229 5,900.0 15,296 18296
1998 286 262 200 206 1212 58 317 230 1548 35908 34,075 1,675 1,273 6,041.4 16,334 17741
1999 266 210 167 161 1114 48 263 205 1399 33070 34,963 1,730 1,317 6,209.1 17,871 17092
2000 255 206 172 182 985 62 231 195 1294 29624 36,482 1,831 1,397 6,369.3 18,846 17636
2001 350 192 172 222 925 70 231 280 1333 28276 37,658 1,915 1,461 6,508.8 . .

2002 318 207 176 182 1547 57 225 243 1166 28955 37,960 1,960 1,497 6,631.1 22,219 15741
2003 258 187 159 141 1586 52 197 193 1111 28082 38,944 1,982 1,521 6,748.4 23,091 15853
2004 288 179 166 139 1600 59 182 233 1160 27825 39,869 2,038 1,567 6,869.5 24,044 15825
2005 270 167 130 136 1451 50 184 229 1091 26390 41,729 2,107 1,626 6,990.7 25,052 16677
2006 219 186 136 136 1420 45 169 187 983 26302 43,242 2,176 1,685 7,116.7 25,916 17326
2007 231 151 114 127 1273 52 155 211 940 23706 44,996 2,284 1,779 7,2436 27,540 17456
2008 249 163 134 115 1222 45 156 167 790 22151 47,000 2,391 1,876 7,374.0 27,901 19099
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VIAP VID'WI 'RIPX NIN DY 77N ,0"KIPN VID'WI NIN DY 77TIR :0'7TIN nwI7Y IMXNIN n1T0 727 '8 2%7wa
.70 727 AN 0'RNNN 7TINN DX 1INA7 NN 7Y RPN VID'WI VIR JNIN Dy 77N

D'VA91N NINTOI N9'WNN I7'Y 722w NIKATZ [N .NIreroan NNTon 16 1y 07 Tmn NNXNNN NIXXIN 707
.(BIC jIum 7y nidNNoN) viap yio'wi 'RIPR NIN DY 77N D'RNN

1: dep=LTotFat exposure=LKTT
The UCM Procedure

Likelihood Based Fit Statistics
A:varying | B:varying | C: Fixed level+
level and level+ varying slope
Statistic slope fixed slope
Full Log Likelihood 34.102 34.102 30.236
Diffuse Part of Log Likelihood 3.1411 3.1411 3.1411
Non-Missing Observations Used 39 39 39
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 36 36 36
Squares
AIC (smaller is better) -62.2 -64.2 -56.47
BIC (smaller is better) -57.45 -61.04 -53.3
AICC (smaller is better) -61.45 -63.84 -56.11
HQIC (smaller is better) -60.55 -63.1 -55.37
CAIC (smaller is better) -54.45 -59.04 -51.3

2: dep=LTotALLInj exposure=LKTT
The UCM Procedure

Likelihood Based Fit Statistics
A: varying B: varying C: Fixed level+
level and level+ fixed varying slope
Statistic slope slope
Full Log Likelihood 40.7 39.836 38.037
Diffuse Part of Log Likelihood 3.1411 3.1411 3.1411
Non-Missing Observations Used 39 39 39
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 36 36.001 36
Squares
AIC (smaller is better) -75.4 -75.67 -72.07
BIC (smaller is better) -70.65 -72.51 -68.91
AICC (smaller is better) -74.65 -75.31 -71.71
HQIC (smaller is better) -73.74 -74.57 -70.97
CAIC (smaller is better) -67.65 -70.51 -66.91
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3: dep=LSSInj exposure=LKTT
The UCM Procedure

Likelihood Based Fit Statistics

A: varying B: varying C: Fixed
level and level+ fixed | level+ varying
Statistic slope slope slope
Full Log Likelihood 40.443 39.547 37.804
Diffuse Part of Log Likelihood 3.1411 3.1411 3.1411
Non-Missing Observations Used 39 39 39
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 36 36 36
Squares
AIC (smaller is better) -74.89 -75.09 -71.61
BIC (smaller is better) -70.14 -71.93 -68.44
AICC (smaller is better) -74.14 -74.73 -71.24
HQIC (smaller is better) -73.23 -73.99 -70.5
CAIC (smaller is better) -67.14 -69.93 -66.44
4: dep=LTotIn] exposure=LKTT
The UCM Procedure
Likelihood Based Fit Statistics
A: varying B: varying C: Fixed
level and level+ fixed | level+ varying
Statistic slope slope slope
Full Log Likelihood 40.972 40.972 37.14
Diffuse Part of Log Likelihood 3.1411 3.1411 3.1411
Non-Missing Observations Used 39 39 39
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 36.003 36 36
Squares
AIC (smaller is better) -75.94 -77.94 -70.28
BIC (smaller is better) -71.19 -74.78 -67.11
AICC (smaller is better) -75.19 -77.58 -69.92
HQIC (smaller is better) -74.29 -76.84 -69.17
CAIC (smaller is better) -68.19 -72.78 -65.11
5: dep=LTotFat exposure=LMVT
The UCM Procedure
Likelihood Based Fit Statistics
A: varying B: varying C: Fixed
level and level+ level+ varying
Statistic slope fixed slope slope
Full Log Likelihood 39.461 39.461 35.471
Diffuse Part of Log Likelihood 3.585 3.585 3.585
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Likelihood Based Fit Statistics
A: varying B: varying C: Fixed
level and level+ level+ varying
Statistic slope fixed slope slope
Non-Missing Observations Used 49 49 49
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 46 46 46
Squares
AIC (smaller is better) -72.92 -74.92 -66.94
BIC (smaller is better) -67.44 -71.26 -63.28
AICC (smaller is better) -72.35 -74.64 -66.66
HQIC (smaller is better) -70.87 -73.55 -65.57
CAIC (smaller is better) -64.44 -69.26 -61.28

6: dep=LTotALLInj exposure=LMVT
The UCM Procedure

Likelihood Based Fit Statistics
A:varying | B:varying | C: Fixed level+
level and | level+ fixed varying slope

Statistic slope slope

Full Log Likelihood 51.876 51.875 49.811

Diffuse Part of Log Likelihood 3.585 3.585 3.585

Non-Missing Observations Used 49 49 49

Estimated Parameters 3 2 2

Initialized Diffuse State Elements 3 3 3

Normalized Residual Sum of 46.069 46 46

Squares

AIC (smaller is better) -97.75 -99.75 -95.62

BIC (smaller is better) -92.27 -96.09 -91.96

AICC (smaller is better) -97.18 -99.47 -95.34

HQIC (smaller is better) -95.7 -98.38 -94.25

CAIC (smaller is better) -89.27 -94.09 -89.96
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7: dep=LSSInj exposure=LMVT
The UCM Procedure

Likelihood Based Fit Statistics
A: varying B: varying | C: Fixed level+
level and | level+ fixed varying slope
Statistic slope slope
Full Log Likelihood 52.476 51.484 49.376
Diffuse Part of Log Likelihood 3.585 3.585 3.585
Non-Missing Observations Used 49 49 49
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 46.078 46 46
Squares
AIC (smaller is better) -98.95 -98.97 -94.75
BIC (smaller is better) -93.47 -95.31 -91.09
AICC (smaller is better) -98.38 -98.69 -94.47
HQIC (smaller is better) -96.9 -97.6 -93.38
CAIC (smaller is better) -90.47 -93.31 -89.09
8: dep=LTotInj exposure=LMVT
The UCM Procedure
Likelihood Based Fit Statistics
A: varying B: varying C: Fixed
level and level+ fixed | level+ varying
Statistic slope slope slope
Full Log Likelihood 53.703 53.703 48.963
Diffuse Part of Log Likelihood 3.585 3.585 3.585
Non-Missing Observations Used 49 49 49
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 46 46 46
Squares
AIC (smaller is better) -101.4 -103.4 -93.93
BIC (smaller is better) -95.92 -99.75 -90.27
AICC (smaller is better) -100.8 -103.1 -93.65
HQIC (smaller is better) -99.35 -102 -92.56
CAIC (smaller is better) -92.92 -97.75 -88.27

135




9: dep=LTotFat exposure=LPVT

The UCM Procedure

Likelihood Based Fit Statistics
A: varying B: varying C: Fixed
level and level+ fixed | level+ varying

Statistic slope slope slope
Full Log Likelihood 38.156 38.156 35.054
Diffuse Part of Log Likelihood 2.5127 2.5127 2.5127
Non-Missing Observations Used 49 49 49
Estimated Parameters 3 2 2

Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 46 46 46

Squares

AIC (smaller is better) -70.31 -72.31 -66.11

BIC (smaller is better) -64.83 -68.65 -62.45
AICC (smaller is better) -69.74 -72.03 -65.83
HQIC (smaller is better) -68.26 -70.94 -64.74
CAIC (smaller is better) -61.83 -66.65 -60.45

10: dep=LTotALLInj exposure=LPVT
The UCM Procedure
Likelihood Based Fit Statistics
A: varying B: varying C: Fixed
level and level+ fixed level+ varying

Statistic slope slope slope
Full Log Likelihood 53.159 51.728 49.966
Diffuse Part of Log Likelihood 2.5127 2.5127 2.5127
Non-Missing Observations Used 49 49 49
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 46 46.001 46
Squares
AIC (smaller is better) -100.3 -99.46 -95.93
BIC (smaller is better) -94.83 -95.8 -92.28
AICC (smaller is better) -99.75 -99.18 -95.65
HQIC (smaller is better) -98.26 -98.09 -94.56
CAIC (smaller is better) -91.83 -93.8 -90.28
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11: dep=LSSInj exposure=LPVT

The UCM Procedure

Likelihood Based Fit Statistics

A:varying | B: varying C: Fixed

level and level+ level+ varying
Statistic slope fixed slope slope
Full Log Likelihood 52.741 51.352 49.505
Diffuse Part of Log Likelihood 2.5127 2.5127 2.5127
Non-Missing Observations Used 49 49 49
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 46 46.001 46
Squares
AIC (smaller is better) -99.48 -98.7 -95.01
BIC (smaller is better) -94 -95.05 -91.35
AICC (smaller is better) -98.91 -98.43 -94.73
HQIC (smaller is better) -97.43 -97.33 -93.64
CAIC (smaller is better) -91 -93.05 -89.35

12: dep=LTotInj exposure=LPVT
The UCM Procedure

Likelihood Based Fit Statistics

A: varying B: varying C: Fixed

level and | level+ fixed level+
Statistic slope slope varying slope
Full Log Likelihood 53.713 53.712 48.999
Diffuse Part of Log Likelihood 2.5127 2.5127 2.5127
Non-Missing Observations Used 49 49 49
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 46.002 46 46
Squares
AIC (smaller is better) -101.4 -103.4 -94
BIC (smaller is better) -95.94 -99.77 -90.34
AICC (smaller is better) -100.9 -103.1 -93.72
HQIC (smaller is better) -99.37 -102.1 -92.63
CAIC (smaller is better) -92.94 -97.77 -88.34
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13: dep=LTotFat exposure=LPOP

The UCM Procedure

Likelihood Based Fit Statistics
A: varying B: varying C: Fixed level+
level and level+ fixed varying slope
Statistic slope slope
Full Log Likelihood 38.007 37.515 35.815
Diffuse Part of Log Likelihood 5.3975 5.3975 5.3975
Non-Missing Observations Used 49 49 49
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 46 46 46
Squares
AIC (smaller is better) -70.01 -71.03 -67.63
BIC (smaller is better) -64.53 -67.37 -63.97
AICC (smaller is better) -69.44 -70.75 -67.35
HQIC (smaller is better) -67.96 -69.66 -66.26
CAIC (smaller is better) -61.53 -65.37 -61.97
14: dep=LTotALLInj exposure=LPOP
The UCM Procedure
Likelihood Based Fit Statistics
A: varying B: varying C: Fixed level+
level and | level+ fixed varying slope
Statistic slope slope
Full Log Likelihood 55.057 55.056 51.365
Diffuse Part of Log Likelihood 5.3975 5.3975 5.3975
Non-Missing Observations Used 49 49 49
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 46.002 46 46
Squares
AIC (smaller is better) -104.1 -106.1 -98.73
BIC (smaller is better) -98.63 -102.5 -95.07
AICC (smaller is better) -103.5 -105.8 -98.45
HQIC (smaller is better) -102.1 -104.7 -97.36
CAIC (smaller is better) -95.63 -100.5 -93.07
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15: dep=LSSInj exposure=LPOP
The UCM Procedure

Likelihood Based Fit Statistics

A:varying | B:varying | C: Fixed level+
level and level+ varying slope
Statistic slope fixed slope
Full Log Likelihood 54.705 54.706 50.929
Diffuse Part of Log Likelihood 5.3975 5.3975 5.3975
Non-Missing Observations Used 49 49 49
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 46.002 46 46
Squares
AIC (smaller is better) -103.4 -105.4 -97.86
BIC (smaller is better) -97.92 -101.8 -94.2
AICC (smaller is better) -102.8 -105.1 -97.58
HQIC (smaller is better) -101.4 -104 -96.49
CAIC (smaller is better) -94.92 -99.75 -92.2
16: dep=LTotlnj exposure=LPOP
The UCM Procedure
Likelihood Based Fit Statistics
A:varying | B: varying C: Fixed
level and level+ level+ varying
Statistic slope fixed slope slope
Full Log Likelihood 55.509 55.501 50.699
Diffuse Part of Log Likelihood 5.3975 5.3975 5.3975
Non-Missing Observations Used 49 49 49
Estimated Parameters 3 2 2
Initialized Diffuse State Elements 3 3 3
Normalized Residual Sum of 46.002 46 46
Squares
AIC (smaller is better) -105 -107 -97.4
BIC (smaller is better) -99.53 -103.3 -93.74
AICC (smaller is better) -104.4 -106.7 -97.12
HQIC (smaller is better) -103 -105.6 -96.03
CAIC (smaller is better) -96.53 -101.3 -91.74
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1: dep=LTotFat exposure=LKTT

The UCM Procedure

Final Estimates of the Free Parameters
Approx Approx
Component | Parameter Estimate Std Error t Value | Pr>|{
Irregular Error Variance | 0.00028386 | 0.0016482 | 0.17 0.8633
Level Error Variance | 0.00806 0.0038321 | 2.10 0.0355
LKTT Coefficient 0.85189 0.40034 213 0.0333
Significance Analysis of Components (Based on the Final State)
Component DF | Chi-Square | Pr> ChiSq
Irregular 1 0.03 0.8573
Level 1 0.53 0.4651
Slope 1 4.12 0.0424
Fit Statistics Based on Residuals
Mean Squared Error 0.01076
Root Mean Squared Error 0.10375
Mean Absolute Percentage Error 1.32527
Maximum Percent Error 3.06387
R-Square 0.60981
Adjusted R-Square 0.59834
Random Walk R-Square -0.22987
Amemiya's Adjusted R-Square 0.56391
Number of non-missing residuals used for
computing the fit statistics = 36
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Residual Diagnostics for LTotFat
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Cumulative Residuals for LTotFat
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2: dep=LTotALLInj exposure=LKTT

The UCM Procedure

Final Estimates of the Free Parameters
Approx Approx
Component | Parameter Estimate Std Error t Value | Pr>|f
Irregular Error Variance | 9.47769E-8 | 7.80268E-8 | 1.21 0.2245
Level Error Variance | 0.00628 0.0014809 4.24 <.0001
LKTT Coefficient 0.42903 0.34769 1.23 0.2172
Significance Analysis of Components (Based on the Final State)
Component DF | Chi-Square | Pr> ChiSq
Irregular 1 0.00 0.9985
Level 1 2.36 0.1241
Slope 1 0.21 0.6440
Fit Statistics Based on Residuals
Mean Squared Error 0.00715
Root Mean Squared Error 0.08454
Mean Absolute Percentage Error 0.64927
Maximum Percent Error 1.60189
R-Square 0.93042
Adjusted R-Square 0.92838
Random Walk R-Square -0.11500
Amemiya's Adjusted R-Square 0.92224
Number of non-missing residuals used for
computing the fit statistics = 36
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Residual Diagnostics for LTotALLInj
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Cumulative Residuals for LTotALLInj
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Sum of Smoothed Trend and Regression Effects for LTotALLInj
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3: dep=LSSInj exposure=LKTT
The UCM Procedure

Final Estimates of the Free Parameters

Approx Approx
Component | Parameter Estimate Std Error t Value | Pr>|{
Irregular Error Variance | 5.236051E-7 | . . .
Level Error Variance | 0.00638 0.0015178 | 4.21 <.0001
LKTT Coefficient 0.41885 0.35049 1.20 0.2321
Significance Analysis of Components (Based on the Final State)
Component DF | Chi-Square | Pr> ChiSq
Irregular 1 0.00 0.9963
Level 1 241 0.1209
Slope 1 0.17 0.6760
Fit Statistics Based on Residuals
Mean Squared Error 0.00726
Root Mean Squared Error 0.08518
Mean Absolute Percentage Error 0.65593
Maximum Percent Error 1.62397
R-Square 0.93184
Adjusted R-Square 0.92984
Random Walk R-Square -0.11480
Amemiya's Adjusted R-Square 0.92382

computing the fit statistics = 36

Number of non-missing residuals used for
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Residual Diagnostics for LSSInj
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Cumulative Residuals for LSSInj
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4: dep=LTotInj exposure=LKTT
The UCM Procedure

Final Estimates of the Free Parameters

Approx Approx
Component | Parameter Estimate Std Error t Value | Pr>|{
Irregular Error Variance | 2.749747E-7 | . . .

Level Error Variance | 0.00590 0.0014091 | 4.19 <.0001
LKTT Coefficient 0.32957 0.33689 0.98 0.3279
Significance Analysis of Components (Based on the Final State)
Component DF | Chi-Square | Pr> ChiSq

Irreqular 1 0.00 0.9979
Level 1 2.90 0.0888
Slope 1 0.31 0.5771
Fit Statistics Based on Residuals
Mean Squared Error 0.00707
Root Mean Squared Error 0.08410
Mean Absolute Percentage Error 0.69530
Maximum Percent Error 1.48001
R-Square 0.82723
Adjusted R-Square 0.82215
Random Walk R-Square -0.22552
Amemiya's Adjusted R-Square 0.80690

Number of non-missing residuals used for
computing the fit statistics = 36
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Residual Diagnostics for LTotInj
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Cumulative Residuals for LTotInj
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5: dep=LTotFat exposure=LMVT
The UCM Procedure

Final Estimates of the Free Parameters

Approx Approx

Component | Parameter Estimate Std Error t Value | Pr>|{
Irregular Error Variance | 4.166951E-7 | 1.54862E-6 | 0.27 0.7879
Level Error Variance | 0.01015 0.0021174 4.80 <.0001
LMVT Coefficient 1.07930 0.30374 3.55 0.0004

Significance Analysis of Components (Based on

the Final State)

Component | DF | Chi-Square | Pr> ChiSq

Irregular 1 0.00 0.9955

Level 1 1.01 0.3148

Slope 1 5.35 0.0207

Fit Statistics Based on Residuals

Mean Squared Error 0.01678

Root Mean Squared Error 0.12952

Mean Absolute Percentage Error 1.58001

Maximum Percent Error 3.58331

R-Square 0.62112

Adjusted R-Square 0.61251

Random Walk R-Square -0.55049

Amemiya's Adjusted R-Square 0.58668

Number of non-missing residuals used for

computing the fit statistics = 46
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Residual Diagnostics for LTotFat

60 Mormal
spdl=—=— Kernel
= 40 =
B g
o 30 =
= v
& [
204 @«
10+
0 —
T T T T T T T L} T
-06 -03 1] 03 -2 -1 0 1 2
Residual Quantile
1.0 1.0
05 05
[
[T
G 00 2 o0
< o
-05 05
-1.0 T T T T T -1.0 T T T T T
1] 5 10 15 20 1] 5 10 15 20
Lag Lag
] Two Standard Errors ] Two Standard Errors
Residual White Noise Test P-Values for LTotFat
001 4
£
E
F
<]
P
@
o
=4
)
= 05+
=
A4
o ||!|...,.||I1l||.g
Q 5 10 15 20
Lag
[ 5% Probability 1% Probability

153




Cumulative Residuals for LTotFat
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Sum of Smoothed Trend and Regression Effects for LTotFat
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6: dep=LTotALLInj exposure=LMVT
The UCM Procedure

Final Estimates of the Free Parameters
Approx Approx

Component | Parameter Estimate Std Error t Value | Pr>|{
Irreqular Error Variance | 3.495756E-7 | . . .
Level Error Variance | 0.00592 0.0012606 | 4.70 <.0001
LMVT Coefficient 0.43701 0.23190 1.88 0.0595

Significance Analysis of Components (Based on

the Final State)

Component | DF | Chi-Square | Pr> ChiSq

Irreqular 1 0.00 0.9967

Level 1 14.92 0.0001

Slope 1 0.20 0.6535

Fit Statistics Based on Residuals

Mean Squared Error 0.00818
Root Mean Squared Error 0.09047
Mean Absolute Percentage Error 0.67657
Maximum Percent Error 1.49181
R-Square 0.93717
Adjusted R-Square 0.93574
Random Walk R-Square -0.30543
Amemiya's Adjusted R-Square 0.93145

Number of non-missing residuals used for
computing the fit statistics = 46

155



Residual Diagnostics for LTotALLInj
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Cumulative Residuals for LTotALLInj
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Sum of Smoothed Trend and Regression Effects for LTotALLInj
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7: dep=LSSInj exposure=LMVT
The UCM Procedure

Final Estimates of the Free Parameters

Approx Approx

Component | Parameter Estimate Std Error t Value | Pr>|{
Irregular Error Variance | 7.901974E-7 | 1.32107E-6 | 0.60 0.5497
Level Error Variance | 0.00602 0.0012551 4.80 <.0001
LMVT Coefficient 0.42297 0.23386 1.81 0.0705

Significance Analysis of Components (Based on

the Final State)

Component | DF | Chi-Square | Pr> ChiSq

Irreqular 1 0.00 0.9949

Level 1 15.08 0.0001

Slope 1 0.15 0.6958

Fit Statistics Based on Residuals

Mean Squared Error 0.00835

Root Mean Squared Error 0.09138

Mean Absolute Percentage Error 0.68297

Maximum Percent Error 1.51766

R-Square 0.93772

Adjusted R-Square 0.93631

Random Walk R-Square -0.31574

Amemiya's Adjusted R-Square 0.93206

Number of non-missing residuals used for

computing the fit statistics = 46
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Residual Diagnostics for LSSInj
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Cumulative Residuals for LSSInj
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8: dep=LTotlnj exposure=LMVT
The UCM Procedure

Final Estimates of the Free Parameters

Approx Approx

Component | Parameter Estimate Std Error t Value | Pr>|f|
Irreqular Error Variance | 1.0561035E-9 | 6.4179E-7 | 0.00 0.9987
Level Error Variance | 0.00547 0.0011400 | 4.80 <.0001
LMVT Coefficient 0.37089 0.22287 1.66 0.0961

Significance Analysis of Components (Based on

the Final State)

Component | DF | Chi-Square | Pr> ChiSq

Irregular 1 0.00 0.9999

Level 1 15.51 <.0001

Slope 1 0.45 0.5041

Fit Statistics Based on Residuals

Mean Squared Error 0.00750

Root Mean Squared Error 0.08659

Mean Absolute Percentage Error 0.70542

Maximum Percent Error 1.38195

R-Square 0.86149

Adjusted R-Square 0.85834

Random Walk R-Square -0.30675

Amemiya's Adjusted R-Square 0.84890

Number of non-missing residuals used for

computing the fit statistics = 46
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Residual Diagnostics for LTotInj
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Cumulative Residuals

Cumulative Residuals for LTotInj
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Sum of Smoothed Trend and Regression Effects for LTotinj
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9: dep=LTotFat exposure=LPVT
The UCM Procedure
Final Estimates of the Free Parameters
Approx Approx
Component | Parameter Estimate Std Error t Value | Pr>|{
Irregular Error Variance | 3.628671E-7 | 9.2346E-7 | 0.39 0.6944
Level Error Variance | 0.01059 0.0022084 | 4.80 <.0001
LPVT Coefficient 0.70720 0.22131 3.20 0.0014
Significance Analysis of Components (Based on
the Final State)
Component | DF | Chi-Square | Pr> ChiSq
Irreqular 1 0.00 0.9962
Level 1 0.17 0.6787
Slope 1 3.46 0.0628
Fit Statistics Based on Residuals
Mean Squared Error 0.01967
Root Mean Squared Error 0.14026
Mean Absolute Percentage Error 1.55566
Maximum Percent Error 3.69550
R-Square 0.55571
Adjusted R-Square 0.54561
Random Walk R-Square -0.81818
Amemiya's Adjusted R-Square 0.51532
Number of non-missing residuals used for
computing the fit statistics = 46
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Residual Diagnostics for LTotFat
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Cumulative Residuals for LTotFat
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Sum of Smoothed Trend and Regression Effects for LTotFat
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10: dep=LTotALLInj exposure=LPVT
The UCM Procedure

Final Estimates of the Free Parameters

Approx Approx
Component | Parameter Estimate Std Error t Value | Pr>|f|
Irreqular Error Variance | 1.107305E-7 | . . .
Level Error Variance | 0.00587 0.0013983 | 4.20 <.0001
LPVT Coefficient 0.32803 0.16476 1.99 0.0465

Significance Analysis of Components (Based on

the Final State)

Component | DF | Chi-Square | Pr> ChiSq
Irregular 1 0.00 0.9981
Level 1 40.42 <.0001
Slope 1 0.13 0.7156

Fit Statistics Based on Residuals

Mean Squared Error 0.00716
Root Mean Squared Error 0.08465
Mean Absolute Percentage Error 0.65201
Maximum Percent Error 1.52761
R-Square 0.94499
Adjusted R-Square 0.94374
Random Walk R-Square -0.14279
Amemiya's Adjusted R-Square 0.93999

Number of non-missing residuals used for
computing the fit statistics = 46
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Residual Diagnostics for LTotALLInj
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Cumulative Residuals for LTotALLInj
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Sum of Smoothed Trend and Regression Effects for LTotALLInj
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11: dep=LSSInj exposure=LPVT
The UCM Procedure
Final Estimates of the Free Parameters
Approx Approx
Component | Parameter Estimate Std Error t Value | Pr>|{
Irregular Error Variance | 1.563891E-7 | . . .
Level Error Variance | 0.00597 0.0013145 | 4.54 <.0001
LPVT Coefficient 0.31994 0.16612 1.93 0.0541
Significance Analysis of Components (Based on
the Final State)
Component | DF | Chi-Square | Pr> ChiSq
Irregular 1 0.00 0.9977
Level 1 40.25 <.0001
Slope 1 0.10 0.7505
Fit Statistics Based on Residuals
Mean Squared Error 0.00723
Root Mean Squared Error 0.08504
Mean Absolute Percentage Error 0.65587
Maximum Percent Error 1.55335
R-Square 0.94606
Adjusted R-Square 0.94484
Random Walk R-Square -0.13954
Amemiya's Adjusted R-Square 0.94116
Number of non-missing residuals used for
computing the fit statistics = 46
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Residual Diagnostics for LSSInj
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Cumulative Residuals for LSSInj
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Sum of Smoothed Trend and Regression Effects for LSSInj
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12: dep=LTotInj exposure=LPVT

The UCM Procedure

Final Estimates of the Free Parameters

Number of non-missing residuals used for
computing the fit statistics = 46

173

Approx Approx
Component | Parameter Estimate Std Error t Value | Pr>|{
Irregular Error Variance | 1.888015E-7 | 1.49789E-7 | 1.26 0.2075
Level Error Variance | 0.00538 0.0011228 4.80 <.0001
LPVT Coefficient 0.29570 0.15781 1.87 0.0610
Significance Analysis of Components (Based on the Final State)
Component DF | Chi-Square | Pr> ChiSq
Irreqular 1 0.00 0.9982
Level 1 39.60 <.0001
Slope 1 0.50 0.4782
Fit Statistics Based on Residuals
Mean Squared Error 0.00673
Root Mean Squared Error 0.08204
Mean Absolute Percentage Error 0.68305
Maximum Percent Error 1.50670
R-Square 0.87566
Adjusted R-Square 0.87283
Random Walk R-Square -0.17307
Amemiya's Adjusted R-Square 0.86435




Residual Diagnostics for LTotInj
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Cumulative Residuals for LTotinj
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Sum of Smoothed Trend and Regression Effects for LTotInj
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13: dep=LTotFat exposure=LPOP
The UCM Procedure

176

Final Estimates of the Free Parameters
Approx Approx
Component | Parameter Estimate Std Error t Value | Pr>|{
Irreqular Error Variance | 0.00000119 | . . .
Level Error Variance | 0.01187 0.0024902 | 4.77 <.0001
LPop Coefficient 3.45185 1.69136 2.04 0.0413
Significance Analysis of Components (Based on the Final State)
Component DF | Chi-Square | Pr> ChiSq
Irreqular 1 0.00 0.9938
Level 1 2.69 0.1008
Slope 1 2.36 0.1247
Fit Statistics Based on Residuals
Mean Squared Error 0.02246
Root Mean Squared Error 0.14988
Mean Absolute Percentage Error 1.73905
Maximum Percent Error 4.21011
R-Square 0.49263
Adjusted R-Square 0.48110
Random Walk R-Square -1.07632
Amemiya's Adjusted R-Square 0.44651
Number of non-missing residuals used for
computing the fit statistics = 46




Residual Diagnostics for LTotFat
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Cumulative Residuals for LTotFat
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Sum of Smoothed Trend and Regression Effects for LTotFat
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14: dep=LTotALLInj exposure=LPOP
The UCM Procedure
Final Estimates of the Free Parameters
Approx Approx

Component | Parameter Estimate Std Error t Value | Pr>|{
Irregular Error Variance | 6.834897E-7 | 8.48834E-7 | 0.81 0.4207
Level Error Variance | 0.00553 0.0011540 4.80 <.0001
LPop Coefficient 3.05407 1.15510 2.64 0.0082

Significance Analysis of Components (Based on

the Final State)

Component | DF | Chi-Square | Pr> ChiSq

Irreqular 1 0.00 0.9964

Level 1 2.68 0.1018

Slope 1 3.09 0.0790

Fit Statistics Based on Residuals

Mean Squared Error 0.00651

Root Mean Squared Error 0.08069

Mean Absolute Percentage Error 0.63728

Maximum Percent Error 1.45508

R-Square 0.95001

Adjusted R-Square 0.94888

Random Walk R-Square -0.03855

Amemiya's Adjusted R-Square 0.94547

Number of non-missing residuals used for

computing the fit statistics = 46
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Residual Diagnostics for LTotALLInj
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Cumulative Residuals for LTotALLInj
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Sum of Smoothed Trend and Regression Effects for LTotALLInj
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15: dep=LSSInj exposure=LPOP
The UCM Procedure
Final Estimates of the Free Parameters
Approx Approx
Component | Parameter Estimate Std Error t Value | Pr>|f|
Irregular Error Variance | 5.556277E-7 | 3.27966E-7 | 1.69 0.0902
Level Error Variance | 0.00562 0.0011718 4.80 <.0001
LPop Coefficient 3.03044 1.16395 2.60 0.0092
Significance Analysis of Components (Based on
the Final State)
Component | DF | Chi-Square | Pr > ChiSq
Irregular 1 0.00 0.9967
Level 1 2.57 0.1086
Slope 1 2.96 0.0852
Fit Statistics Based on Residuals
Mean Squared Error 0.00659
Root Mean Squared Error 0.08120
Mean Absolute Percentage Error 0.64171
Maximum Percent Error 1.48533
R-Square 0.95082
Adjusted R-Square 0.94971
Random Walk R-Square -0.03890
Amemiya's Adjusted R-Square 0.94635
Number of non-missing residuals used for
computing the fit statistics = 46
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Residual Diagnostics for LSSInj
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Smoothed Level Component for LSSInj
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16: dep=LTotInj exposure=LPOP
The UCM Procedure

Final Estimates of the Free Parameters
Approx Approx
Component | Parameter Estimate Std Error t Value | Pr> ||
Irregular Error Variance | 7.28111E-7 | . . .
Level Error Variance | 0.00543 0.0011639 | 4.66 <.0001
LPop Coefficient 2.01806 1.14396 1.76 0.0777
Significance Analysis of Components (Based on the Final State)
Component DF | Chi-Square | Pr> ChiSq
Irreqular 1 0.00 0.9958
Level 1 0.66 0.4175
Slope 1 1.45 0.2287
Fit Statistics Based on Residuals
Mean Squared Error 0.00646
Root Mean Squared Error 0.08040
Mean Absolute Percentage Error 0.68250
Maximum Percent Error 1.49566
R-Square 0.88057
Adjusted R-Square 0.87785
Random Walk R-Square -0.12677
Amemiya's Adjusted R-Square 0.86971
Number of non-missing residuals used for
computing the fit statistics = 46

Residual Diagnostics for LTotlnj
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Residual White Noise Test P-Values for LTotInj
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LTotinj

Forecasts for LTotInj
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