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Project Description
Canadian Vehicle Survey

Practical Sampling Design

O The Canadian Vehicle Survey (CVS) was sponsored by Transport Canada and Natural
Resources Canada between 1999 and 2009.

Challenges in Data Collection and

O The quarterly survey employed a two-stage sample design: a sample of vehicles was
selected and then a period of travel within the quarter was selected for each vehicle.

O Vehicles were grouped into three categories: light vehicles (passenger cars and light
trucks/vans) and two types of heavy vehicles, based on the gross vehicle weight.

O A paper questionnaire was then mailed out to the owners of the selected vehicles,
requesting that they record the number of trips, distance driven, and fuel consumption during
the observation period.

O The CVS was hampered by low participant response rates (~20%) over its existence,
caused in large part by the burdensome paper collection methods.

O The quality of the estimates was also weakened by significant errors in the way in which the
on-road vehicle fleet was classified due to mistakes in the Vehicle Identification Number (VIN)
decoding algorithm.
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Project Description
CVS Paper Questionnaires

Light vehicles logbook: Heavy vehicles logbook:
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Project Description
Canadian Vehicle Use Study (Pilot)

Practical Sampling Design

O As a result, Transport Canada decided to conduct a pilot Canadian Vehicle Use Study
(CVUS), with improved methods, to validate (or invalidate) the CVS methodology and results.

Challenges in Data Collection and

O These included:
= the use of electronic data loggers to reduce reporting burden,

= the introduction of a more robust vehicle identification number (VIN) decoder to increase
the accuracy of the in-scope fleet, and

= a modified sampling design that includes potential additional strata to enhance the ability
to carry out more detailed analyses of motor vehicle use.

O The pilot study was carried out in 2010-Q4 on n = 1011 light vehicles, selected via simple
random sampling (SRS) from a list of vehicles registered with the Ministry of Transportation
of Ontario (MTO) having an address whose Forward Sortation Area (FSA) code was associated
with Ottawa and surrounding Ontario areas.

O Vehicle-km traveled (VKT) tallies were compared against corresponding CVS observations
for 2009-Q4 (n = 1016).
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Project Description
CVUS Electronic Loggers

Practical Sampling Design

Main screen of electronic logger device:

Challenges in Data Collection and

Purpose Work/Business
e of trip: (School/Daycare

@ - Press hese Lo enler new slop

| Shopping/Appt./Errand

Fuel cost $2.83 }{ g

Distance 23.2 km TQ_D PSL 50

OttoView

| Leisure/Family/Friends

(Back | Community service

[ The logger device records accurate vehicle activity at one-second intervals (e.g. distance, time, speed,
fuel, etc.) directly from the vehicle’s engine.

[ The logger touch screen captures the remaining trip questions.
Light: Driver Age/Sex, # Passengers, Trip Purpose, Fuel Information
Heavy: Trip Purpose, Facility Type (Origin), Configuration, Trailer Style, Cargo (Weight/Volume), Cargo Type (Best Description)
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Project Description
Ottawa-(GGatineau CMA + FSAs

Practical Sampling Design

Challenges in Data Collection and
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Project Description
VKT Histograms — CVS (blue) vs. Pilot CVUS (red)
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Project Description
CVS vs. Pilot CVUS

Practical Sampling Design

O Systematically, the Pilot CVUS has a smaller rate of observations at low VKT values, whereas
that trend is reversed at medium values.

Challenges in Data Collection and

O The means and standard deviations of the distributions are substantially different:
Ueyus = 16,716 km/year Ocws = 11,616 km/year
Ueys = 14,237 km/year Ocys = 13,844 km/year

O The proportion of non-active vehicle in the fleet was much higher in 2009 (8.7%) than it was
in 2010 (2.1%).

O The distribution ranges are quite dissimilar: down to 79,500 km/year in 2010, from 112,500
km/year in 2009.

O The Kolmogorov-Smirnov test rejected the null hypothesis that the 2 samples were drawn
from the same distribution at the 99.9% significance level.
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Project Description
Cumulative Distributions — CVS (blue) vs. Pilot CVUS (red)

Practical Sampling Design

Challenges in Data Collection and
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Survey Frame

Practical Sampling Design

O The frame consists of motor vehicle registration files provided by each jurisdiction, before
the beginning of a quarter in order to minimize changes of address and maximize the
accuracy of the fleet information.

Challenges in Data Collection and

a All the cars and trucks with GVW less than 4.5 metric tons define the CVUS survey frame.

O The CVUS survey frame excludes some out-of-scope (O0S) vehicles
= motorcycles, trailers, cranes, buses, ambulances, fire trucks, farm equipment, motorhomes, police cars, etc.

O OOS vehicles are identified via the Polk VIN Decoder and other information in the registration
file (vehicle type, model year and gross vehicle weight rating).

= The VIN consists of a 17 character alpha-numeric code for all vehicles whose model year is 1981 or newer (pre-1981
vehicles use a different standard).

= The first eleven characters define the make, model and other characteristics of the vehicle while the last six digits
uniquely identify each vehicle.

.
a
)
E
@
3
w
-
€3
—
=
s
&3
>
Z
<
A
<
Z
<
O




Sampling Design

O From 2013 onwards, 6,000 vehicles are selected per quarter.

O Allocation for participating provinces:
= 2,000 each for Quebec and Ontario

= 1,000 each for Manitoba and Saskatchewan.

O The sample of each province is stratified by type of vehicle and age category; allocation to a
stratum is proportional to the square root of the population in the stratum.

O At the Canadian level:
= estimated sample size after non-response is 1,000 per quarter
= produces a global confidence level of 95% and a 3% coefficient of variation
= not the case for each group in a jurisdiction, but most small strata reach satisfactory levels on an annual basis

O The data collection process starts with an agreement with a province and the vehicle
registration service.

O When the sample is selected, the list of the selected vehicles is sent to the province to get the
contact information of the vehicle’s owner.

Practical Sampling Design

Challenges in Data Collection and
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Sampling Design and Vehicle
Characteristics

Practical Sampling Design

(J The sample design is that of a nested
stratified sample survey

Challenges in Data Collection and

(] The stratification variables are

selected from the following:
= *Province/Territory (13 jurisdictions)
= CMA/non-CMA
= Vehicle Type (pc, LT)

V.old = *Vehicle Style (pc, pT/CV, MV, SUV)

= *Vehicle Age (E-loggers: newer vehicles,

Old P/AS-loggers: older vehicles)

9+ SUVs

4to 8
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Sampling Design and Vehicle
Characteristics

Practical Sampling Design

(J Within a jurisdiction, allocation is

proportional to stratum size
(until we get a better idea of the variance in each
stratum)

Challenges in Data Collection and

oElectronic Logger
» Socket Logger

(] Between jurisdictions, allocation is
roughly proportional to the square
root of the fleet in the jurisdiction

(to avoid smaller jurisdictions being swamped by
larger ones)

4to 8

Minivans
Pickups /
Cargo Vans

>—{
A
)
=
0
=
D)
)
=
—
=
s
=
>
Z
=
2
Z
<
O

Passenger
Cars




Data Collection

Practical Sampling Design

O A third party is hired to manage all the communications with the selected vehicle owners.

Challenges in Data Collection and

O Each sample is spread randomly in 13 batches to cover vehicle activities over the quarter.

O The owners of selected vehicles receive an official letter from TC inviting them to participate
in the survey, and to respond via the TC website, by mail or through a toll-free number and
provide some basic information about the vehicle and the drivers.

O Ifitis impossible to contact the owner, a telephone matching procedure is applied.

O Once the owners agree to participate, the third party sends the logger and cables, an
information kit and the start and end dates of the data collection period.

O From the initiation of a first contact with a vehicle owner to the logger, it takes an average of
60 days (including the 21 survey days) to complete the data collection cycle.

O Incentives are provided for the return of the logger.
= report detailing vehicle use compared to other drivers.
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= monetary rewards: Early Bird draw ($500) for those returning the logger within 7 days after the end of the survey
period; monthly draw ($1000) for those completing the survey and returning it within the month.




Measured and Derived Values

Vehicle

Vehicle Style Vehicle Type Length Characteristics Basic Characteristics Derived Characteristics
OTO3 PASSENGER CAR PASSENGER CAR Number of Study Days Daily Number of Trips Fuel Consumption Ratio (L/100km)
LIGHT TRUCK Number of Active Days Daily Vehicle km Traveled Idling Ratio
PICKUP/CARGO Daily Passenger km Traveled Average Vehicle Occupancy
Suv Daily Fuel Consumption (L) Average Speed (km/h)
Average Trip Length (km)

VEHICLE characteristics

Daily Driving Time (h)
MEASURED and DERIVED /

Average Trip Duration (min)

(strata) characteristics
TRIP characteristics SUB-TRIP characteristics
Driver Driver Type of . . Engine
Purpose Number of Passengers  Trip Length w Speed Idling Type Time of Day g
Gender Age Day Temperature
UNKNOWN UNKNOWN UNKNOWN DRIVER ONLY 0 km ‘WORKDA\’| IDLING NOT IDLING EARLY (06:00-08:59) COLD (< 50°C)

WORK/BUSINESS ~ FEMALE  16-24 1kmTO'5 km
' P e 6 kmTO 10km
16 km TO 20 km
21 km TO 30 km
31 km TO 50 km
51 km TO 100 km

LEISURE/FAMILY/FRIENDS
COMMUNITY SERVICE

100+ km

1 km/h TO 24 km/h
25 km/h TO 48 km/h
50 km/h TO 79 km/h
80 km/h TO 89 km/h
100 km/h TO 119 km/h

120+ km/h

IDLING DURING TRIP  MORNING (09:00-11:59) (
DDAY (12:00-14:59 HOT (> 80°C)
AFTERNOON (15:00-17:59) NO DATA
EVENING (18:00-20:59)
NIGHT (21:00-05:59)

Practical Sampling Design

Challenges in Data Collection and
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Stratum Aggregation

Practical Sampling Design

Challenges in Data Collection and

oElectronic Logger
=Socket Logger

oElectronic Logger
« Socket Logger

Oldish

9+ SUvs 9+
a

4to B8
Minivans
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Stratification Tree

B = RIS

bz Lagaue
- Sczaw Logyt

AElmzntic Logs e
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Practical Sampling Design

Challenges in Data Collection and
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Data Processing

Practical Sampling Design

O Data cleaning and processing is done internally.

Challenges in Data Collection and

O It was initially thought that there would be no need for data cleaning, since data is collected
automatically by the e-logger, but it turns out that there was a fair amount of
cleaning/imputing/validating to do.
= logger does not always work as intended
= issues with the transponder sending signals
= issues with the manual punching in of trip details

= issues surrounding what constitutes a trip: A to B, B back to A; A to B, stopping at B for a while, B to C; etc.
O Files available to the analysts contain no private information about the vehicle owner.

O Private information is encrypted and accessible only to a limited number of persons.
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Calculator

Practical Sampling Design

Challenges in Data Collection and

g B : z Quality af Estimates (ev)
& ; : o Confidence Intervals a: les: than 5% [excellant)
B B | ¥ v g , ) , b: hetwran 5% and 100 (goard)]
= L 3 95|% : 90 3 : 25|% 80| c: between 10% and 15% (2eceatable)
1| 4449799 | 536 | 4160 | 3.1%  3.10% |a ||| 39.07- 4413 | 3948 - 43.72 | 39.74 - 43.46 39.95 - 43.25 d :‘“‘"*“ :;: ’"g i‘q’: (use "I'_“*‘h“a“‘“’"’
2| 6999388 | 473 | 4860 | 3.4% _ 340% |a ||| 4536 5L84 | 4588 5132 | 4622 - 5098 | 4648 502 _ | I orrenon dnamd R imiabicl
3 i r 1 0 | I: more than 35% (unusabie)
FEs e i lf ----- g At 55 | it o i | o e R 1|' """""" BTN |
z - -1 T I tae sampla size is smaller than 30, the quality of the
~ gl e "“}' ---- C T T -‘-': == -_—I‘ ___________ o PRt e eslirnale is no battes than e,
7 : —————— 71 | I et o T g e e e T e lf -------------------------
B T 17 If the sample size is smaller than 20, the quality of the
~T g | R e |L """ R | |L e gerloe eslirnate is no batter than e,
10 : :
11 |
~ 13 || - (e ot Jl Light green cells are ecitable.
13 i | :
13 st e ety 7] T Fleet Size and Sample Size values must be postive integers.
2 e : s
16 : | ! CV cells must be positive percentages [possibly greater than,
16 ey [ e e | I >
= Snivaiy & | - 100%), A
| 4 4 |
2 T18 a3 | | T )
5 19 l : : Configence Interval level cells must be positive percentages IS
b 30 [ R R T 7] T (contained strictly batween 0% and 100%), %
& 4] L =
21 |r | lr wn
_22REEE [ e ! =
23 fomas iE =
2a |r | IF —
25 (S Nl s [ ol | i ' =
- 1 :
27 |
28 : —————— —Al—————————— e — s  E—— >
B iRt s O R 1 SO =
| ' : =
> e S e ——— | o S e =
e F———t————— 4o r—} F—————————— Q= tommm Fm——————————e <
32 : |\ : Z
_Samendnie SN [ St [ S | __} B B el et P 0 iy e A e | B et ol T ) sect. Bl Rt e <
0 g N | B | R (5 S S o SO O
35 i B 1 i 5
I )
e i Lo la i . 2 | BRI IR W ey o) ) R e e N |
[ Total | 11449187 | 1009| 4588 | 246% 2.46% (a ||| 4367 - 4809 | 4402- 4773 | A26- 4750 | 4443 - 47.32




Calculator

Practical Sampling Design

Challenges in Data Collection and

Numerator Denominator Derived Variable

Quality of Estimates (cv)

a: less than 5% (excellent)

Y v Y v Y v b: between 5% and 10% (good)

¢: between 10% and 15% (acceptahble)

d: between 15% and 20% (use with caution)
e: between 20% and 35% (unreliable)

f: more than 35% (unusable)

41.60 3.1%
48.60 3.4%

41.60 3.1%
48.60 3.4%

A 7.5%
1.58 8.2%

Strata

Light green cells are editable. Orange cells are outputs,

CV cells must be positive percentages (possibly greater than
100%).
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Jurisdiction-Level Estimates

Practical Sampling Design

Challenges in Data Collection and

£ | 1st Quarter, 2012 (Preliminary Results)

i i 2 % .E @ = un e E 3 Iz o — a T
@S [ an P -2 ran

8 BB E‘ E 3 - e 6 = 2 = @ = E £
§ 2|32 35|82 |58 |§: |28 /328 ;i8 3 $E |8z |55 |E
Vehicle Registration lurisdiction = 2 | -E w % R g % gk > g g g 2 § > w v 5 %? > ﬁ, 2 5
£ 5 |FE5i|z |z-|z:8|%:F E- 83 s |£8|:§°|:28|%5
$° 3%/&8 |8 |8 8 E R a
12,241,791 966| 21.7 16.8 39° | 384% | s34°f 44"  091° 9.7%  19.9%° 1.5° | 37.5° 87° | 12.2°
4,462,084 23| 215 135 249 | 239° | 4p9°" 26% | 059¢ 6RY  140%° 12 b [Eopais 689 99°¢
7,176,462 873 218 188 47° | 4695* | 758° 54% | 1097 113t 228%° 16° | 429° 9.8° [N
603,245 70| 212 175 s0f [ 449°f | 817°¢ 5% | 101%  129° 230%° 17° [EAss 9.0°¢ | 120°

1. The Canadian estimates are compromised by the small sample sizes in Québec and Saskatchewan. These estimates are less reliable than they would otherwise be, They are presented here solely in the interest of
completeness,

2. The Québec respondents consist entirely of late-comers from the 4th quarter of 2011. The data is unreliable and is not representative of Québec driving during the Lst quarter of 2012. It is presented here solely in the
interest of completeness,

3. The small sample size for Saskatchewan is due ta the late start af the study in that pravince: take note of the higher than expected coefficients of variation. While provincial estimates tend ta be reliable, sub-provincial

estimates have to be used with caution.

Quality of Estimates (cv)

a: less than 5% (excellent)

b: between 5% and 10% (good)

c: between 10% and 15% (acceptable)

d: between 15% and 20% (use with caution)
e: between 20% and 35% (unreliable)

f: more than 35% {unusahle)
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Vehicle Stratum Estimates

Practical Sampling Design

Challenges in Data Collection and

Ontarlo - 1St Qua rter} 2012 Quality of Estimates (cv)
. —— - » - c - a: less than 5% (excellent)
canadlan —— 2 a3 E -E E': o = S E [} "!-’ a = o E b: between 5% and 10% (very good)
= o b1 E E E g & o T C g —_ o § =} =B = E = : b 6 Vg
= w 3 5 3 £ s = | £ & 5 E | == == : bet 10% and 15% (good
e » s 22|29 E,!. 2 2 s 2 E E.. ER - > 8 w £ B = p c: between 10% an % (good)
Stu — % —E 23|y T’J 3 53 g = =z g : £ 2= o £ > i £ g5 E E d: between 15% and 20% (acceptable)
Powering informed Decisions  E— w s Ed|@ 2| = = = = 5 a ﬁ = = § 2 = g g i g E [ e: between 20% and 35% (use with caution)
Trip Characteristics g s 5 o 2 = a 8 E = z I - <48 f: more than 35% (unreliable)
Ontario 7176462 | B73 218 | 188 | 47° | 463° 758° [ 547 | 2.09° | 113" [zzE%? 16° | 429° | 98° 137°| VehiceAge
1812892 | 198 215 | 194 | 53¢ | 562° 917° | 63° | 128° | 111° |234%°  16° | 437° | 106° 145¢| CO1O3:3yearsoldandyounger
) 4TO 8: between 4 and 8 years old
2,725,830 373 225 | 13849 45¢ 16.2 ¢ 76.1* 53! 109+ 114 ¢ | 22.5% 17+ 42.5°¢ 954 134 ¢

9+: 9 years old and older with model year post-1995
2637040 | 302 14 | 183 43" q1.2 Bd.B" 48" 0.96 * 1144 | 22.8%* 16" 427 968" 135" OLD: model year between 1981 and 1995

e R s [ [EEeE 0 R V.OLD: model year pre-1981

445 21.3 18.7 4.6° 46.4 7 71.3° 43° 1.05 LR 21.6% 4 1,5 % M.0° 10.0 * 13,7 ¢ Vall:les in columns may not add up or_average
(weighted) exactly to the corresponding column

header due to to round off errors.

PASSENGER CAR

PICKUP/CARGD
SUv 198 221 | 195 50" 477" 794" 60" 1.16* 125" | 24.0% * .77 414" 957 138"

1436536

PASSENGER CAR 1547889 | 166 210 | 180 43¢ a7 - BL5" 10* 0.95 "% 94 | 21.6%* 15¢ 137 97" 134 ¢

120,245 | 15 204 | 181 52° | 523° oogR® DT | 129° | 144° | 27.1%° .9° | 406 | 101° 145"
333,795 45 220 | 195 58P [ 475°¢  oaac 658° | 1277 | 1397 [254%°  z0'| 372t 82" TR
369,619 52 218 | 191 46" | 436+ 1005¢ 644 | 119% | 125°* | 253 - 21| a07% | 104+ 153t

VEHICLE TYPE AND AGE

25189 | 27 206 | 180 SET[ 710° 1144° | 1087 | 1.45° | 1527 [ 715%° 167 | 4877 121°  148°

358410 | 45 290 | 197 47¢ | 437° 688’ 75F [ 202" | 1677 [232%? 16Y | 431’ 93¢ 130"
PICKUP/CARGO 375132 | 42 202 | 163 3gY | 311+ 4070 53-| 075 | 162" | 25.2% - 13| a1 g6 124"
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556,117 | 67 214 | 197 | 527 | 531°  BAA"| 64° | 126" [ 1207 |243%° 177 | 422° | 1027  1a5°
557,089 | 89 217 | 19.0 51° | 461°  78A° 57°| 215°%| 122° [244%°  17° | 403° 9.0°  134°
3500 | 42 238 | 208 [ 45%| 421 B58* | 58- | 100% | 13B° | 227 16| AL8° | 94F 134l
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Vehicle Stratum Estimates

Practical Sampling Design

Ontario — 1st Quarter, 2012
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Trip Characteristics 2° z°| & a g b} ER: E: a
Ontario 7,176,462 | B73 218 188 a4.7" 46.9 758" 5.4 1.09 " 1137

| OTOE | 4538722 | s71 221 191 51* | so2*  H23° st | 1a7* | 1130
2,637,740 | 302 214 1E3 43" | 412" Bae” 48" 0.96 " 11.4°
PR ] o 0.0 0.0 o' oo’ oo’ oot o.oo” oot

3869086 | 445 213 1RT 46" 45.47 Tl 437 1.05? 8.2°

PASSENGER CAR

0 00 00 oo’ o0’ 00’ po" [ ooof 00’
156 216 191 51| 495% 834° 0% | 1z20% | 121

B mnan | B3gss | 16 at7 1sa | 52| as7 o8t | 6’| 12¢%| 134° 2
Pl PICKUP/CARGO 985,411 | 114 235 180 46| 459° 887 ° 75% [ 102°%| 151 g
g SUY 1493306 | 198 221 195 50 [ 4774 794¢ 60° | 116% | 1254 [
= 2321197 | 279 216 191 48% | das5+ 7F78* 45 [ 112+ 204 2
2| PASSENGER CAR 1547889 | 166 210 180 | 43* [ 417"  6L5° 40" | oost | gar w0
% 0 oo 0o -
w B4 216 191 56" LR 95.6 ° 71T 128" 140" EE
[= 52 ILE 191 46" [ 436° 1005° 4| 119° 12.5° &)
g ittt et Gl o | o oo oo wa'| oo’ o0’ | oo'| omo’| ool =
- o708 | 610279 | 7225 w0 | (52l 550t eret | el 1200 ] 16l =
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Vehicle Stratum Estimates

Practical Sampling Design

s = | Ontario — 1st Quarter, 2012

Challenges in Data Collection and

Canadian 8 .(534.] % £ =3 §E K" ~ _ -
Tl £3 |58 2. |3E| &8 $:|B_|ez eE
— " 3 i - | 2 'E 2 u % E 4 E § g = 5 § > i - é '; = '; r—

tUdy = a o |y i 3 E % r = E = .E. £ -4 &3 ) |’Eﬂ E :§

—=-. i E i a ? = > B & = = 3 &5 - £ o E =
Powering Infermed Decisions  mmm— &Z (g =§ = =z F iE ng al: !‘E = 8 H 53 55
0 - Q a [=]
Trip Characteristics E: E a 3 G 2 = < o

Qntaria 7,176,462 | 873 | 21.8 | 188 477 469° | 758° 547 1097 | 113" | 228%° 167 | 428° 98 137’
| 0103 1812892 | 198 | 215 | 194 53% 52t | wgizh 63* 128" | 111" | 234%* 16' | 437" | 106" 145"
i 4TDA 2,725,R30 ErKl 7 ¥k 189 497 46,2 7 75 53° 1.09° 11.4° | 22.5%? 1.7° 42.5? 957 13.4°
2,637,740 | 302 | 21.4 | 133 43 4127 | B4t 43*  09° | 1149 | 228%° 1.6° | 427° 96° 135°
0 0 0.0 | 0.0 oo’ 0of 0o’ oo’ oo00f 0.0" | 0.0’ 0o’ 0o’ 00’ 00’
0 0 0.0 | oo 0o’ ol oof o’ ooof pof | oo’ ool oof oo’ oot

7

E BASSENGER CAR 5 3,569,086 445 | 21.3 18.7 4657 4647 71.318 437 VIR 9.7 | 21.6% 7 157 44.n? 10.0° 13.7°
E 3307376 | 428 | 224 [ 190 | 43° 474 | s1a1°| 66 w14 | 138¢ [242%°  17f | &17°| 96 138°
2 , 0TO3 884,861 85 | 220 | 200 52+ t44b | gogh A8 1t 8.8 | 228%" 16| 437% | 105° 144
E {4708 | 143853 | 194 | 213 | 186 | 48 4asst | 730" | a3°  10a° | 92 |208%° 16| 446" | 101° 136°]
w [ (4547883 | 166 | 210 | 180 | 43% Mm7° | EST| 40° [ @SS| o4 |20ERE| 15 | 4a7t| 97° | 134t
2 0 0 [ 0o [ 00 0.0' 00! 0.0' 00"  o00' 00" | o.o%’ 0.0’ 0.0f 00’ 0.0’
= 0 0 0.0 | 0.0 oo’ oof oof oo’ o00f 00" | 0.0%' 0o o.of 0o’ 0o’

o703 928231 | 113 | 211 | 187 54% 579" | gyat 78° 132" | 132" | 23.0%° 17| 438" | 1w07° 17"
4TOA 1,289,294 | 179 | 238 | 19.3 527 458" 79.7 " 6.5 114" 13.9° | 24.3%? 177 4an3? 297 1327

1089851 | 136 | 219 | 137 | 42° a05°| e90¢ | s59° oseb| 1227 |244m* 177 | a15°| 95° 137°
i} 0 0.0 | 0.0 oo’ 0of oo’ oo’ oo0f 00" | o.0%’ 0o' oo’ 00’ 00’
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Vehicle Stratum Estimates

Ontario — 1st Quarter, 2012

o e
o E w| B E o = § T 2 =
F- = = - ey =1 a o .i o -~ o =
s |2|E5EE| 8 |5y | f3 s ¥z |3E| g |8z 3. ez |f%
5 s 23 2| Ez | E3 x| E3 |32 & |z& 9 Y
= 2 |sT8 2| 3 5 > > £ E 2> &0 & 3 *E gL
o E Wy m E - = ‘T 3 - = 3 o = g = g C ! i
o ] Ew [ > 2 F 2 E gz 2 2 o g ; z
W 2% 2% i = = = é a8 T E > 2 E <€ 3
Trip Characteristics 4 < a & <
Ontario 7,176,462 | 873 | 218 188 477 | 468 | 7587 547 | 109 | 1137 | 228%° 167 4297 98 | 1377
0TO8 | 4538722 | s71 | 221 1901 51* | soz2* | ®23° 57| 117* | 113° | 228%° 17  a3p° ga* | 138"
2,637,740 nz 21.4 1E3 437 a1.2?* 6.6 7 48" 0.96 * 1147 | 22.8%° 1.67 427 9E"® 1357
§ P 0 Q 00 o0 0o’ oof 00’ o' | ooof 00" | oo’ o0’ ao' nof 0.0°
g PASSEMGER CAR 3869086 | 445 | 213 187 A6° | a4+ | 7134 43¢ | 105 924 | 21.6% 154  440° | 100*| 1374
- 3307376 | 428 | 224 100 | 49° | are*| #11° 66 | 114% | 138° |242%* | 17% arz°| wuve"| 13a"
E OTOE 2,321,197 | 279 | 216 191 4E" 49.5* TZ.9* 457 1.12° 9.0" | 2L.6% " 1E? 443" 3" 1397
o ,
T | PASSENGER CAR 1,547,889 | 166 | 21.0 1B.O 437 | 417" | BL5° 40% | 0o5t 947 | 21.6%° 15¢ 437° 9.7% [ 13.4°
ﬁ 0 ] 00 00 00" oof 00' 00" | ooof 00" | 00%' oo’ 00"’ 0of o0’
0108 | 2217525 | 292 | 227 191 | 53'| s08t | &7 0| 122%| 136" 2% | 17% 417t | 9s” | 138"
1,0R9,851 | 136 | 21.9 187 42" ans"® 6.0 ° 59" | poR" 1427 | 2a.4%* 1.7 7 S g5h il 1]
i a oo oo o' oof 0ot po' | opoof oo' | oo oo’ o' nof 0o’
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Trip-Level Estimates

Ontario — 1st Quarter, 2012

= - — - = jary 5= —_

EE = & |2(85383 |Sg08335 22|28 & [$2)0,|22]|eE
ﬂtu — % | g |25|Ze|Ea|2E |82 22| 55|58 B 25|28z |z
A ———| § | E|8Z|vg|zF|8E|E8 |25 | 28|52 | 5 |Bg|BE|c%|cd

Powering informed Decisions S = gle2les| = - | ZE 8 2 i ég S 58 g g; g2e

: __ £5/1235| % |z | & 3 R < < |¥7 |78

Trip Characteristics < < I

Ontario 7,176,462 | 873 | 218 | 188 | 47:| 46.9:| 7582 s54°| 1.09°| 113°[228%:| 16:[ 429:| o98:| 137:
UNKNOWN 1121| 07°| 30¢<| 30¢| o04<| 009¢c| 124 [320%>| 10:[ 3232 393 712
3 WORK/BUSINESS 140| 132 1843 243%| 21°| 040°| 111°(216%>| 13| 4643 1433 1853
& 90 | o02%| 13%| 25%| 02°| 004°| 1323 (283%=| 192 3212| 69°| 130°
2 116| 132| 852 1442| 10°| 023°| 121°(242%>| 17:| 3623 653 1073
| 118| 113 1472 208%| 16°| 030°| 108°(199%=| 20| 485:( 1323 1633
62 | 01%| o9°| 17°¢| 01| 002 1227 [250%>| 18°| 364°| 79°%| 128°%
% Ontario 7,176,462 | 873 | 218 | 188 | 47:| 46.9:| 7582| s54°| 1.09°| 113°[228%=| 16:[ 42.9:| o98:| 137:
& UNKNOWN 119 o09®| soc<| 68¢<| 07¢| 01ac| 1187 [278%=| 13:| 358:( s53:( 88%
g FEMALE 160| 162 158°| 259°5| 17°%| 038=| 116°(230%>| 16| 425:( 103:( 1452
169| 232 2613 4312| 30°| 057°| 112°[214%>| 17:| 4523 1152 1533
. Ontario 7,176,462 | 873 | 218 | 188 | 47:| 46.9:| 7582 s54°| 1.09°| 113°[228%:| 16:[ 429:| o98:| 137:
-4 UNKNOWN 116 09| asc<| sgc| o6<| 013c| 1187 (288%=| 13:| 353:( s0:| 862
e 16-24 119| 029 19¢| 29¢| 02¢| 004a¢| 83:[173%°| 12:| 3383 82¢| 113°
g 183| 13°| 154°| 2675| 17°%| 03a5| 112°(230%>| 18| 4473 1173 1563
Z 178| 182 191°| 308%| 22°%| 044°| 113¢<(218%>| 16| 4353 108> 1493
I 167] 06°| soc| 95¢| 07¢| 014%| 115°|205%>| 16| 425:| 9a4>| 1323
[ Ontario 7,176,462 | 873 | 218 | 188 | 47:| 46.9:| 7582 s54°| 1.09°| 113°[228%:| 16:[ 429:| o8:| 137:
g DRIVER ONLY 172 312 2742 2742| 312 065°| 114%(232%=| 10:| 421:| 883 1252
3 135| 152 1713 3772| 20°| 039°| 1132 (221%>| 22:| 4373 1153 1583
] DRIVER & 2+P R 64 | 025| 24<| 107<| 03[ 005®| 1032229%>| 42°| 4232| 132°| 174°

Quality of Estimates (cv)

a: less than 5% (excellent)

b: between 5% and 10% (very good)

c: between 10% and 15% (good)

d: between 15% and 20% (acceptable)

e: between 20% and 35% (use with caution)
f: more than 35% (unreliable)

Notes on Driver Age and Gender

The estimates provided in the DRIVER AGE and
GENDER category are VEHICLE characteristics, not
DRIVER characteristics. Without further information
on the distribution of drivers in a given jurisdiction
(by AGE and GENDER), the estimates of the basic
characteristics (nTrips, VKT, PKT, Fuel, Use, UseNI)
cannot be used to predict the average driving
behaviour of various combinations of DRIVER AGE
and GENDER for that jurisdiction.

Values in columns may not add up or average
(weighted) exactly to the corresponding column
header due to to round off errors.
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rip-Level Estimates

Practical Sampling Design

Challenges in Data Collection and

i H
i Ontario — 1st Quarter, 2012
Canadian e o |Ee|Eel® E g = 7 £ 3 a—|as
IaE— o 8 |EZ|E&| & ws | =2 35| 2| B3 2 2| 8~ |EFE|EE
& | 2|23|Ze| e |22 | g |2E|ES|(E8| & 25|28 | eS| s
study === 5 | B |gE|wg| 25| SE| &8 2E|SE|ES| g |Bg|BE|EE |8
Powe«nglnlwmedo«ism| — = Elga|¢ 3 |E = &8 32 = = 3 = e £ = ¢ = g e
H e = = = E K] 2 z g g
“l2e|Es(s |3 |87 s i3 g |< |78
Trip Characteristics < < 2
Ontario | 7,176,462 | 873 | 21.8 M 47°| 469:| 758:| s5.4°| 1.00:| 1135 [22.8% 16°| 429:| 98:] 137*
BASIC characteristics add up ok a6] o01®[ o007 017 o07| 0ore]l—eo[060%=] 00 | 22¢] 087 ss5°
to the provincial total. 1kmTO 5 km 165 263 53= 08:| 0252 1673 (334%=| 15| 211:| 20°| s57°
= & km TO 10 km 1230 _og=| 58:| 892 08:| 0182| 132:(264%>| 15:| 3142| 72:| 1372
o
Z | 97| o042| s9:| 782| o06:| 013°| 1162 (233%=| 16:| 383:| 1232 193¢
z 86 = 02°| 40| 62| 04%| 009°| 11.0° (199%™ 15°| 446 | 173°| 2343
DERIVED characteristics are £ 92 | o03%| 62°| 97%| 07°| 012%| 105+ [186%*| 15°| 505 245+ | 292+
weighted into the provincial 100] o02%| 80°| 125%| o08°| 014%| 100 (151%=] 15| 580=| 381°| 3973
total. g1 o1®| 72°| 118°| 07°%| 010°| 95°|115%:| 16°| 7013 663°| 57.12
34) 00<| 55| 108<| 05| 006°| 96| 64%2) 19°| 8772]1601°[10972
g Ontario 7,176,462 | 873 | 218 | 188 | 47:| 469:| 758:| 542 1.00:| 1135 228%:| 16°| a29:| 98:] 137:
= WORKDA) 873 | 157 [ 140| s50°| 489:( 732°| se=| 116°| 1132 [229%=| 15:| 423:| 972 138:
& 866 | 62 | 53 | 412| 418:[ 824%| 47:| 093] 113°[226%>| 193 450:| 1023 136°
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Subtrip-Level Estimates

Practical Sampling Design
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i = Ontario — 1st Quarter, 2012
Canadian " £o|8elE 5 - S| @
ICLE =—=| & |5 |t8/58|83|:%|25|5=|2=
StUdy —_— ‘.3 2 23528 =0 2 F ;s- 5 v 2o
S— 2 -k - &€~ |=E|zE| ZE
Powering Informed Decisions o a 5 % 5 L EF _35 a8 2 | zF 8 F
Sub-Trip Characteristics < <°| 8 a 8|8
Ontario 7,176,462 | 873 | 21.8 | 188 | 46.9°| 758:| s54:| 084:| 0.24°
IDLING 00>| 00:| 042 0oo<| 024°
g 1km/h TO 24 km/h 21:| 32:| 062| 018:| 000>
a
e 25 km/h TO 49 km/h 76°| 1193 | 10°| 020*| 000°
=] 50 km/h TO 79 km/h 152 | 2402 14:| 024°| 000%
§ 80 km/h TO 99 km/h 103°| 165°| 09:| 012°| 000*
h km/h 97¢%| 167°| 08%| 009°| 000>
120+ km/h ‘ 20¢| 34<| 02¢| 002¢| 000*
If it is possible for VEHICLES
to belong to two category, \.&k Ontario 7,176,462 | 873 | 21.8 | 188 | 46.9°| 758:| s54:| 084:| 0.24° E
these categories cannot be > NOT IDLING 4692 | 758 | 50°| 084:| 000° 5
combined. IDLING DURING TRIP 00| 00:| 02%| 000%| 015° e
00> 00| 01> 000:| 007° -
002| 00:| 002 000:| 002°% p
)
Ontario 7,176,462 | 873 | 21.8 | 188 | 46.9:| 758:| s54:| 084:| 0.24: )
g EARLY (06:00-08:59) 73°| 101:| 08| 013:| 004° §
2| MORNING (09:00-11:59) 71°| 1183 | 09| 013:| 004° 2
8 902| 153°| 11:| 017:| 005> E
; AFTERNOO 00-17:59 116°| 183°| 133| 021°| 006% 'z
£ 8:00-20:59 712| 123%| 08| 012:| 003> et
48°| 80°| 05°%| oos®| 002°® <Qt1
o Ontario 7,176,462 | 873 | 21.8 | 188 | 46.9°| 758:| s54:| 084:| 0.24° :<Zt1
Z COLD (< 50°C) 153 22:| o042 005:| 005> O
E  WARM (S0°C to 80°C) | 72%| 110%| 10°) 016*| 006°
g OT (> 80 3802 | 626°| 40°| 063%| 0132
w 0 01f| 01f| o0o0f| ooof| 000f




Histograms

Ontario — 1st Quarter, 2012

Histograms

Practical Sampling Design
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Trip-Level Charts

Practical Sampling Design
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Subtrip-Level Charts

SE - Ontario — 1st Quarter, 2012

Sub-Trip Charactaristics

Driving Time by Idling and Non-Idling
widling (%] m e Iding (%)

llllll

Distance, Fuel Consumption and Time by Speed
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Mixed Characterist

1CS

Ontario —

1st Quarter, 2012

Mined Characteristics

Driving Time (min) by
Day Type and Occupants

4431

©Werkiyy @ Wierkare
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Consulting Post-Mortem

Practical Sampling Design

O CVS management team was steadfast in its refusal to update their survey methodology
= lack of respect for client’s abilities and domain expertise

Challenges in Data Collection and

= “anger” at TC taking away a BIG contract
O Not all jurisdictions joined

O A number of sampled drivers had privacy concerns related to electronic recording devices
= speeding
= responsibility in a collision

O Some electronic loggers were stolen/not returned...

O Local post office was not prepared to handle the high volume of loggers being sent and
returned on a monthly basis

O High turnover in third party telephone agents, which lead to inexperienced agents

O CVUS was cancelled in 2016
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O Extract from “Methodology of the CVUS” provides details on the early stages of the CVUS




