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ABSTRACT 

Micro Electric Vehicles are considered as a solution for reducing CO2 emissions, however, it is difficult to evaluate its 
impact in a local community when it has been introduced. In this study, we evaluated how to spread the Micro EV 
within the community, using the utility derived from a multinomial logit model, and analyze the effect on CO2 emis-
sions. The householder’s utility model is based on an investigation about Kiryu citizen's activities of shopping, trans-
portation methods, etc. Using the geographic information system, we get the distances of each householder and the 
stores, and estimate a multinomial logit model about the combination choices of shopping stores and transportation 
method. 
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1.  INTRODUCTION 

Japanese society has two issues for sustainability. 
One is the rapid aging of population, especially, in local 
cities where this issue is severe as shown in Figure 1, 
because young persons tend to leave for larger cities. It 
has resulted in the decay of urban area of the local small 
cities, along with the exodus of young residents from the 
inner cities to the suburbs of the cities during the period 
of rapid economic growth in the postwar era of Japan. 
The spread population gives rise to operational difficul-
ties of public transportations in local cities. Under these 
circumstances, most of the residents in local city use his/ 
her private automobiles for daily short trips. The other 

issue is the energy-saving for anti-global-warming. To 
resolve this issue, it is needed to reduce CO2 emissions, 
that is, to save fossil fuel. However, automobiles con-
sume much more fossil fuel than public transportation 
methods.  

One of the solutions is a multimodal urban region 
(Bertolini and Clercq, 2003). Combined use of public 
transformation methods for longer trips and personal 
transportation methods for shorter trips produces a low-
carbon society. Micro electric vehicles (micro EV’s) are 
considered as one method for personal transformation in 
this scenario. Micro EV is an EV for one personal use. It 
has small and light body, low speed, and has characteris-
tics of an automobile and a bicycle. It is easy even for 
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elderly persons to drive, and its energy can be supplied 
from solar energy (Toshio, 2011). From December 2011, 
use of micro EV was demonstrated in Kiryu, a local city 
in Japan, founded by the Minister of Land, Infrastruc-
ture, Transportation and Tourism (MLIT, 2010; Hada, 
2009). 
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Figure 1. Population pyramid of Kiryu city. 

 
However, it is difficult to evaluate its impact in a 

local community when it has actually been introduced. 
In this study, we evaluated how to spread the micro EV 
within the community, using the utility derived from the 
multinomial logit model and analyzed the effect on CO2 
emissions. 

First, we propose a generalization of multinomial 
logit model (Ben-Akiva and Lerman, 1995; Train, 2009) 
for direct product alternatives of shopping stores and 
transportation methods to the stores. Using a result of 
questionnaire survey, we estimate this model, and clar-
ify the utility structure for the combination of shopping 
store and transportation method. This model explains 
discrete choices of combinations according with other 
variables such as distance to the store, his/her age, etc. 

Next, we assume some conditions of utility of mi-
cro EV’s, and estimate the probability of citizens’ cho-
ices of the combinations. This new method was added as 
a new choice of transportation. From this probability, 
we estimate CO2 emissions for shopping trips in Kiryu 
city. 

Our approach in this paper may be used for evalu-
ating how widely a new technology can be spread to a 
society, and be able to forecast the demand level in the 
saturated case. 

2.  MULTINOMIAL LOGIT MODEL FOR 
DIRECT PRODUCT ALTERNATIVES 

2.1 Multinomial Logit Model 

The multinomial logit model is one of discrete choice 
models which explain the probabilities to select alterna-
tives in a finite choose set C. These models assume that 
alternatives in the choice set are mutually exclusive, ex-

haustive. Based on the utility-maximizing theory that sta-
tes that decision maker chooses the alternative which 
maximizes his/her utility, the probability that decision 
maker i choose an alternative c is  

 
'Pr ob( , ' )ic ic icP U U c c= > ∀ ≠       (1) 

' 'Pr ob( , ' )ic ic ic icV V c cε ε= + > + ∀ ≠  
 

where Uic is the utility of the alternative c for the deci-
sion maker i. Vic is a representative part of Uic, which is 
the function of attributes of the alternative c and the 
decision maker i. εic is a random part of Uic, which sum-
marizes the contribution of unobserved variables and 
distributes independently and identically extreme value 
distribution. We can find the closed form of the prob-
ability as the Eq. (2). 
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If we observe K+K’ attributes from the alternatives 

and the decision makers, and among them, K attributes 
are categorical factor attributes and K’ attributes are 
continuous variables xk’ic. We usually formulate the func-
tion Vic of attributes as Eq. (3), for example, in the re-
gression model. 

 
'

0 ' '
1 ' 1

kic

K K

ic kl k k ic
k k
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= + +∑ ∑     (3) 

 
where β0 is the intercept constant, βkl’s and βk’l’s are the 
coefficients for the attributes of the categorical factor 
and the continuous variables, respectively. lkic is the 
level of the k th factor attribute of choice ic and xk’ic is the 
value of k’th continuous attribute of choice ic. However, 
in the multinomial logit model, β0 and one of the βkl’s 
for each k must be set 0, to avoid the indetermination of 
coefficients because of equivalent ratio of Eq. (3) be-
tween the choices. In this paper, we set βk1 = 0, i.e., the 
coefficients of the first categories are set zero.  

2.2 The Model for Direct Product Alternatives 

The choice set of the multinomial logit model is a 
direct product of two sets, for example, set of shopping 
stores and the set of transportation methods. Let the two 
sets be S and T. The choice set is C = {(s, t) | s∈S, t∈
T}. In this example, a decision maker chooses a combi-
nation of shore s and transportation method t to the se-
lected store. Utilities are defined for the combinations.  

Estimation method of the model is the same for the 
most part to ordinary logit model. However, we need 
some attention to parameterization of coefficients. Be-
cause utility is a latent index, and its values are relative 
in each decision maker, we must set coefficients of base 
categories to zero, as mentioned above. So attributes of 
the two sets are parameterized, as setting their coeffi-
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cients of first categories to zero, respectively. Further-
more, if we need to estimate any interaction term that 
includes two attributes, the coefficient of the interaction 
whose level is the first category, at least in one attribute, 
must be set zero. An example of this formulation is 
given in section 4.  

3.  SURVEY IN KIRYU CITY 

The information needed for estimation of the model 
is based on a survey conducted in Kiryu in October 
2009. Kiryu is a local city in Gunma prefecture, and is 
located about 100 km north of Tokyo.  

This study is part of the main project “Construction 
of the town of Kiryu for the future with anti-global-
warming through the regional power” supported by Ja-
pan Science and Technology Agency, and the main goal 
is to reduce 80% of CO2 emitted in the city. We research 
to understand the effect of modal shift of shopping from 
the information given on the questionnaires. 

 

 
Figure 2. Areas of Kiryu city and sampled householders. 

 
This questionnaire was sent to random sampled 

10,000 householders from a total of 50,163 household-

ers of Kiryu and returned 2,269 questionnaires; it means 
the 4.52% of the total or the 22.69% of the sample. We 
divided Kiryu city into 4 areas in order to analyze the 
relationships between them. These areas are represented 
as: old town, new town, across river, and detached area 
in Figure 2. 

In this survey, we asked about shopping to the 
main person who usually goes to shopping in his/her 
home. The main part of the question is about the fre-
quency per month. We must specify the visited store to 
obtain the distance from his/her home. However, it is 
too difficult to ask all of the stores located in Kiryu city. 
For that reason, we limited alternatives in the question-
naire to the representative shopping places in Kiryu. We 
have selected 41 representative stores and shopping ar-
eas in/near the city, and we have selected some shop-
ping activities done in the store, such as: foods, clothes, 
daily goods, window-shopping, etc. The frequencies are 
asked for every store and for every kind of shopping 
activity. In addition with these frequencies, we asked 
about the means of transportation used to go to every 
store. The categories of transportation are bicycle, car, 
bus, train, and non use (walk). 

In addition, we surveyed the demographic informa-
tion of the respondents; sex, age, location, whether he/ 
she had a car license.  

We used a geographic information system (ArcGIS 
ver. 9.5; Esri, Redlands, CA, USA) to get the location of 
each householder and the stores from their addresses, 
and also to get the Euclidean distance between them. 

4.  ESTIMATION OF SHOPPING TRIP 
UTILITY 

In this paper, we restrict the kind of shopping activ-
ity to food shopping, which is the most frequent activity, 
and estimate a multinomial logit model for alternatives 
which are direct product of set of shopping stores and 
the set of transportation methods. The set of stores are 
12 shopping places as listed in Table 1. These places are 

 

Table 1. Shopping places investigated 

Name Location Abbreviation No. of places 
1  Old shopping street 
2  Large-scall retail store 
3  Supermarket C 
4  Supermarket R 
5  Supermarket F 
6  Supermarket V 
7  Supermarket P 
8  Supermarket B 
9  Shopping mail S 
10 Shopping mail Y 
11 Large-scall shopping mail S 
12 Large-scall shopping mail A 

Old town 
Old town 
Old town/across river 
Old town/across river 
Across river 
all area except across river 
Across river 
New town 
Detached area 
Across river 
Outskirt of the city 
Outskirt of the city 

Old-st 
LS 
SM-C 
SM-R 
SM-F 
SM-V 
SM-P 
SM-B 
M-S 
M-Y 
LM-S 
LM-A 

2 areas 
1 shop 
3 shops 
3 shops 
1 shop 
3 shops 
1 shop 
2 shops 
1 mall 
1 mall 
1 mall 
1 mall 
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selected from 41 stores as the stores selling foods, and 
all branches having the same name are summarized to 
one store.  

Also, in the original data we have distinguished 
transportation methods: car, bus, train, and bicycle. Ne-
vertheless, in order to reduce the number of categories 
that are few checked, we have created a new transporta-
tion category called public transportation, it takes into 
account the information about bus and train. We con-
sider that the respondent who checked no transformation 
method walks to the store, and we merge this case to the 
bicycle. Finally, we distinguish three transportation me-
thods; walk/bicycle, public transportation, and car.  

Our dataset consists of 4,871 selected alternatives 
that are selected by 1,618 householders. It means that 
each householder selects 3.01 pairs of stores and meth-
ods from 12 × 3 = 36 pairs on average. For each selected 
alternative, numbers of trips in the month are observed; 
the total of these numbers is 26,092 times.  

Using the above data set, we developed different 
kind of models, which explain the representative utility 
by 5 attributes and the interactions between them and 
choices. The used attributes are distance to the store and 
age, sex, place area, car license status of respondents. 
Estimated models are evaluated by Akaike information 
criteria (AIC). From these results, we select the next 
model.  

 
1 2 3 4 5log( ) log( )

iist t s is t is tlV d dβ β β β β= + + + +    (4) 

6 7 8 9it i tr t s s iA O Aβ β β β+ + + +  
 
where 
i :  Householder.  
s :  Store choice. s ∈{old town shopping area, super-

market 1, …, 9, huge shopping mall 1, 2} 
t :  Transportation method choice.  
Vist :  Utility of visit to store s by the method t for the 

individual i.  
dis :  Distance from the home i to the store s.  
Ai :  Age of householder i.  
ri :  Place area where home of i is located. ri ∈{old 

town, new town, across river, detached area}.  
Os:  Is store s in old town. Oi ∈{0, 1} 
li: Car license status of householder i. li ∈{hold, not 

hold} 
k : Coefficient of kth attribute . 

 
The estimated coefficients for the model are shown 

in the Table 2. 
First, effects related with the kind of transportation 

method are shown in the Figure 3. This figure indicates 
the effect to utility of distance from home i to store s and 
possession of driving license: β1t + (β3 + β4t)log(dis) + β5tl 
for each t and l. For the trip less than 1.37km, for the 
average person who does not have a car driving license, 
walk/bicycle, car and public transformation have much 
utility in this order, and the opposite for the longer trip. 
However, checking the interaction between transporta-

tion method and car license, if he/she has a car license, 
car’s utility become higher (+1.4), and public transporta-
tion’s drop -1.85. Accordingly, car drivers always have 
maximum utility for car in practical distance, and they 
don’t tend to use public transportations. As for the effect 
of age to utility: β6t, elderly persons tend to avoid car 
driving. 

 
Table 2. Estimated model coefficients 

 
Signif. Codes: 0 ‘***’ 0.001 ‘**’ 0.1 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1. 

 
Next, we consider the effect of areas. Householders 

residing in the new town or across river area tend to use 
some transportation method; public one or car, com-
pared with old town and detached area. The reason is 
considered that four railways have come to Kiryu city, 
and they cover across river area and some part of the 
new city area. Furthermore, bus network covers these 
areas, though it is not so frequent. Householders in these 
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areas, who need to trip longer distance than old town 
area, use the some transportation method. On the other 
hand, in the detached area, access to these transportation 
methods is inconvenient and the services are less fre-
quent, so they depend on car self-sufficiently. We repre-
sent this effect by term  β7tr. 

With respect to the location of stores, we distin-
guish whether the store is in the old town. The result of 
estimated β8t indicated that public transportation, not car, 
tends to be selected for the trips to the store in old town.  

Finally, we confirm the effect of store: β2s and β9s. 
Every store have higher utility than the old shopping 
street, and have higher utility to younger person, except 
for old-st and LS, that are located in the old town area. 

 
(km)

Car, 
with no license

Car, 
with license

Walk/
bicycle

Public, 
with no license

Public, 
with license

 
Figure 3. Utility function of moving distance of each 

transformation method. 

5.  ESTIMATION OF CO2 EMISSION  

5.1 How to Estimate the Spread of New Techno
logy 

Once we have estimated utilities of alternatives for 
each householder, using the multinomial logit model, we 
can estimate any probability that a householder choices 
a alternative; a combination of a store and a transporta-
tion method. Adding some assumption about the utility 
of new technology, we can estimate the probability that 
the new technology is selected by each person. 

In our case, we estimate the probabilities of micro 
EV in food-buying trip. To calculate the probability, we 
assume below assumptions: 

 
• The utility of the micro EV is the mean of car and 

bicycle in every situation of householder i and store s, 
as below equation. The utilities of the other methods 

are invariant under the introduction of the micro EV.  

( ) / 2isEV isBicy isCarV V V= +   (5) 

• The citizens can buy this transportation method, if he/ 
she likes it. 

• The citizens don’t change the frequency of food-buy-
ing trip. 

• The population volume and its demographic situation 
of the citizen will remain constant. 

 
Once we could calculate the utility value of micro 

EV, we can estimate the probability of each combination 
of store and method using Eq. (2). This calculation can 
be sound, if we could assume an appropriate condition 
to the utility of the new technology to the original state. 

We have already one month frequency of food-
buying for each householder, so we can estimate ex-
pected frequency of the alternatives by multiplying the 
selection probability by the frequency. Each alternative; 
a trip to a store, has distance of trip. Therefore, we can 
estimate the one month accumulated trip distance of 
each householder for each transportation method. The 
results are listed in Table 3.  

5.2 Effect the Spread of Micro EV 

First, we see the trip distance per person in Table 3. 
In surveyed data, car distance is longest among all me-
thods, and at old town it is shortest among the other ar-
eas. This feature is the same in the estimated result 
added micro EV.  

After the introduction of micro EV, micro EV be-
came the second method, and it is used in 24.8% of all 
trip in distance on the average weighted by number of 
persons. Car remains the first method, however, its use 
is reduced 20.9%. Micro EV is used in old town most 
frequently, because of short mean distance of trips. 

5.3 Assessment of the Emission of CO2 

We assess the rough amount of CO2 emissions in 
Kiryu for food-buying in a year using Eq. (6).  

 

 12
0.04523s ij ij ijm m

ijm
A d n r ρ= ∑      (6) 

 
where, 
i :  Householder.  
j :  Store.  
m :  Transportation method. 
dij :  Distance between i and j. 
nij :  Frequency of visits in a month. 
rijm :  Ratio of visiting method m. 
ρm :  Methods m’s average CO2 emission (g/km). 
0.04523:  Rate of respondents among all citizens. 
12:  Number of months in a year. 
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It is difficult to assess precisely Eq. (6), because we 
do not have precise information about the type of trans-
portation method, for example, fuel consumption of 
householders’ cars. So, we use the representative value 
shown in Table 4. In this table the emissions related 
with bicycle for CO2 are 0, because it does not use any 
fuel. For the public transportation, we use the value of 
bus as a leading method. As to this value, we assume an 
average number of passengers equal to 10, and divide 
the value 403.1 in Table 4 by 10. As to the micro EV, it 
is also difficult to assess its CO2 emission (De Boncourt, 
2011), we assume that its emission rate is estimated at 
1/20 of car’s one. 

 
Table 4. CO2 emissions rate 

Transportation method CO2 emissions (gCO2/km) 

Car 137.3a) 
Bus 403.1b) 
Bicycle 0. 
Micro electric vehicles 4.84 

a) 2.32 tCO2/kL/16.9 km/L× 1000 (Ministry of the Environ-
ment, 2011; Japan Automobile Manufacturers Association 
Inc., 2011).  

b) 2.58 tCO2/kL/6.4 km/L× 1000 (ME, 2011). The fuel con-
sumption is a value of bus (Hino type HA6JLAE) that are 
used in Kiryu city. 

 
Using above assumptions, we assess the amount of 

CO2 emission in Kiryu city at 188.3 (t/year) after micro 
EV was introduced, against 142.3 (t/year) in the present 
situation. This is 46.0 (t/year) (24.4%) reductions as indi-
cated in Table 5. Emission per person is smallest in old 

town, and is largest in detached area. Furthermore, in 
detached area, where population is sparse and residents 
need long trips for living, the emission does not reduce 
so much after the introduction of EV. Therefore, it is 
important for anti-global-warming to construct compact 
city, where almost residents live in a compact area in the 
city, and move by bicycle or energy-saving EV. 

 
Table 5. Amount of CO2 emission and reduction 

   Old 
town 

New 
town 

Across 
river 

Detached 
area Total

present 53.0 46.3 62.5 26.6 188.3
Emission

after EV 38.9 37.5 43.2 22.7 142.3
Total
(t/yr)

Reduction  14.0 8.8 19.3 3.9 46.0

present 100.5 123.7 115.6 150.9 116.4
Emission

after EV 73.9 100.2 79.9 128.8 87.9
Per 

person
(kg/yr)

Reduction  26.6 23.5 35.7 22.1 28.4

EV: electric vehicles. 

6.  CONCLUSION 

The multinomial logit model is useful, because it 
helps us to understand the process of choice. This model 
allows us to calculate the utility using different variables 
of alternatives’ and decision makers’ attributes. We 
generalized this model for the combinations of direct 
product alternatives such as stores and transportation 
methods.  

Using the proposed model, we clarified the struc-
ture of CO2 emission from food-buying shopping in a 
local city, and assessed the impact of introduction of 

Table 3. Impact of introduction micro electric vehicles (EV) to trip distance 

Raw data Percentage 
 Old  

town 
New 
town 

Across 
river 

Detached 
area 

All  
area 

Old 
town

New  
town 

Across  
river 

Detached 
area 

All  
area 

Number of persons 527 374 541 176 1618 32.57 23.11 33.44 10.88 100

Number of trip 8450 5828 8790 2255 25324 33.37 23.01 34.71 8.91 100

Total trip distance (km/mo) 18105.39 15020.9 20035.45 8394.17 61555.90 29.41 24.40 32.55 13.64 100

Mean distance (km/trip) 2.14 2.58 2.28 3.72 2.43 88.14 106.03 93.77 153.12 100

Walk/bicy 6.47 5.95 4.93 5.87 5.77 18.8 14.8 13.3 12.3 15.2

Public 0.42 0.36 0.52 0.55 0.45 1.2 0.9 1.4 1.2 1.2

Car 27.47 33.85 31.58 41.28 31.82 80.0 84.3 85.3 86.6 83.7

Present 
status 
from 

surveyed 
data 

Trip distance  
per person 
(km/mo) 

Total 34.36 40.16 37.03 47.69 38.04 100 100 100 100 100

Total trip distance (km/mo) 18009.57 15749.5 18311.15 9524.86 61595.07 29.24 25.57 29.73 15.46 100

Mean distance (km/trip) 2.13 2.70 2.08 4.22 2.43 87.62 111.10 85.65 173.64 100

Walk/bicy 4.89 4.32 3.53 5.49 4.37 14.3 10.3 10.4 10.2 11.5

Public 0.24 0.30 0.47 0.54 0.36 0.7 0.7 1.4 1.0 1.0

Car 20.08 27.27 21.68 35.01 23.90 58.8 64.8 64.0 64.7 62.8

EV 8.97 10.21 8.17 13.08 9.44 26.2 24.3 24.1 24.2 24.8

Status after 
Intro-duction 

of EV 
estimated by 
logit model 

Estimated trip  
distance per  

person 
(km/mo) 

Total 24.17 42.11 33.85 54.12 38.07 100 100 100 100 100
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micro EV. We estimated these CO2 emissions from per-
sonal behavior. This approach gives us only a gross es-
timate of CO2 emission, compared with detailed esti-
mate from consumption levels of different fuels in the 
city. However, when we think how we can reduce the 
emission, this approach may be rewarding, because it is 
informative about why the emission occurs. 

ACKNOWLEDGMENTS 

The survey is performed as a part of a project “Con-
struction of the town of Kiryu for the future with anti-
global-warming through the regional power” (Kiryu-80 
project) supported by Research Institute of Science and 
Technology for Society (RISTEX) in Japan Science and 
Technology Agency.  

REFERENCES 

Ben-Akiva, M. E. and Lerman, S. R. (1985), Discrete 
Choice Analysis: Theory and Application to Travel 
Demand, MIT Press, Cambridge, MA. 

Bertolini, L. and Clercq, F. I. (2003), Urban development 

without more mobility by car? Lessons from Am-
sterdam, a multimodal urban region, Environment 
and Planning A, 35, 575-589. 

De Boncourt, M. (2011), The electric vehicle in the cli-
mate change race tortoise, hare or both? Institut-
francais des relations internationales, Paris, France, 
http://www.ifri.org/?page = detail-contribution&id 
= 6543&id_provenance = 97. 

Hada, T. (2009), Hamamatsu smallest vehicle system pro-
ject, Jidosha Gijyutsu, 63, 61-66. 

Japan Automobile Manufacturers Association, Inc. (2011), 
Average fuel consumption of gasoline-engined car, 
http://www.jama.or.jp/eco/earth/earth_02_g03.html#. 

Ministry of Land, Infrastructure, Transport and Tourism 
(2010), Possibility and task of ultra small mobility, 
http://www.mlit.go.jp/common/000132670.pdf. 

Ministry of the Environment (2011), List of emission rate 
of coefficients, http://www.env.go.jp/earth/ghg-sant 
eikohyo/material/itiran.pdf. 

Toshio, H. (2011), Toward zero-emission mobility with 
solar energy and electric vehicle, Chemical Engi-
neering of Japan, 75, 41-43. 

Train, K. (2003), Discrete Choice Methods with Simula-
tion, Cambridge University Press, New York, NY. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


