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<Notice>
1) You can answer either in Japanese or English.

Answer all questions.

Question 1.

Machine learning methods like neural networks have become increasingly popular in urban and
transportation planning to analyze and predict people’s decision-making. However, traditional
theoretical models, such as random utility theory and relevant choice models, for decision-making
analyses are considered equally useful for research. Explain the fundamental differences between the
two methods. List several advantages and disadvantages for each of the two methods. Discuss the

promising applications of the two methods by giving examples.

Question 2.

Choice models are popularly applied to analyze individuals® preferences as represented by the estimated
parameters. Normally, a linear utility function is specified by including a deterministic component and
a random error term which follows certain distributions. Assuming a normal distribution for the error
term, please answer the name of the model derived based on this assumption, and discuss what other

models can be derived under different distributions (give at least one example).

Question 3

In the case of mode choice analysis between car and bus, someone estimated the model parameters and
obtained the following results, fedTT) = - 0.175, Bl TC) = - 0.02, fp(TT) = - 0.035, and
pr(TC)=-0.01,

V(car)= 0.256 — 0.175 * TT - 0.02 * TC
V(bus)=  —0.035* TT—0.01 * TC
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TT: travel time, unit: minute
TC: travel cost, unit; JPY
V(): utility function

where P represents the marginal utility parameters associated with each attribute.
Explain the meaning of the constant in the car utility function. Calculate the value of time for both car

users and public transport users using the unit of JPY/hour. Discuss the indications of the calculated

value of time in combination with practice or society.
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< Notice>
1) You can answer either in Japanese or English.

Please choose two out of the following four questions.

uestion 1

(1) Explain the concept of negative externalities in the context of private car use, and
provide examples relevant to urban transportation systems.

(2) Explain why providing car users with the shortest route based solely on individual
travel time may lead to undesirable outcomes from a system-wide perspective.

Question 2:

Name one type of new mobility service and explain three advantages and three
disadvantages. Your answer should consider efficiency, equity, and externalities.

Question 3:

Suppose that individuals choose among car, bus, and rail for commuting trips. Travel time,
travel cost, and access distance differ across modes.

(1) Write down a discrete choice model for mode choice. You do not need to specify a
likelihood function.

(2) Explain the role of the explanatory variables in your model. You may introduce
additional variables if you consider them important.

(3) Briefly discuss one or two limitations of your model.
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Question 4:

Consider the road network shown in Figure 1. There are 36 commuters traveling from the
Residential area (origin) to the Central Business District (CBD) (destination).

Travel times are defined as follows:

» The travel time on the link [Residential area — Al is x; minutes.
» The travel time on the link [B — CBD] is x; minutes.

»  All other links have constant travel times (40 minutes).

» Here, x denotes the number of commuters using that link.

In scenario (a), the network is as shown in Figure 1(a) (before construction). In scenario
(b), a new link connecting A and B is added as shown in Figure 1(b) (after construction),
with a travel time of 5 minutes. Assume that commuters are identical and non-cooperative,
and that each commuter chooses a route that minimizes his or her own travel time. A user
equilibrium (Wardrop equilibrium) is a flow pattern in which all used routes have equal
and minimal travel times, and no commuter can reduce travel time by unilaterally
switching routes. '

Answer the following:

(1) Compute the user-equilibrium route flows and the equilibrium travel time under
Scenario (a).

(2) Compute the user-equilibrium route flows and the equilibrium travel time under
Scenario (b).

(3) Determine whether the road construction in scenario (b) improves social welfare.
Explain your answer using an appropriate criterion (e.g., total system travel time).

Travel time: x; min Travel time: 40 min Travel time: x; min Travel time: 40 min
A Al
B
=
i v
Residential Residential 2
area area =
©
&
F
. i
B ' B
" Travel time: 40 min =~ Travel time: x, min | Travel time: 40 min Travel time: x, min
(a) Before road construction (b) After road construction

Note: x, and x, denote the numbers of commuters using each link (i.e., travel time is
equal to the number of road users). The road sections from the residential area to location
A and from location B to the CBD become congested as the number of commuters increases,
whereas the remaining road sections do not experience congestion.

Figure 1. Road network before and after road construction
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< Notice>
1) You can answer either in Japanese or English.

WD 5O S 4 xR EUEEE X,
Choose and answer four out of the following five questions.

B 1. BEO Ay 77— ) AT U TORBEICE R L
Question 1. Answer the following questions concerning passive cooling for buildings.

(1) RosT 2=V 7T o747 07— 7OBNEZHAY L,
Explain the differences between passive cooling and active cooling.

(2) HEAHBEZEDNICEAT I, RICEATIHELRFICEATLIEED
BB ROBEVERYE L,
Discuss the differences of thermal effects hbetween the application of radiant
cooling system for a ceiling and that for a floor.

(3) HFWHIFHEIIBITOEBDO Y A7 2w L

Discuss the mold risks in a radiant cooling system.

FIEE 2. EENDF L FRA LI EDREICETALUTOMBEICE % X,
Question 2. Answer the following questions concerning dampness and mold growth in
residential buildings.

(1) EFERNOF v TFAOERBEERZHAE L,
Explain main causes of dampness in residential buildings.

(2) EERNOHIEORBEIZL-TEL S HREHRELHAT L
Explain the possible health problems caused by the mold growth in residential
buildings.

(3) FEENOTELKEICEETAREHRELETREO ML— FAZIZoWTRE &L,
Discuss the trade-off between the health problems caused by indoor air quality
and energy-savings.
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Question 3. Answer the following questions concerning Typical Meteorological Year (TMY)
data.

(1) TMY &idfanzaHiihE X,

Explain what the TMY is.
(2) TMY @ EE8FIAFEzZFR L TRAE L,

Explain the specific usages of TMY by quoting some examples.
(3) 2050 &7 FDISHED TMY %2{EfT 2 HiEZwmE £,

Discuss the methods of developing a future TMY such as for 2050.

fRRE 4. HEL R LY —ERICETILUTOMEICE X L.

Question 4. Answer the following questions concerning household energy consumption.

(1) Figure 1 ZfAAVWT, B FIAVLF—HEEOFEERZEET L,
Discuss the factors affecting household energy consumption using Figure 1.
(2) Figure 190 (a) Shift, (b) Rebound {Z-2\ T, ZNENEAEH 220 THRAE &,
Explain about (a) Shift and (b) Rebound indicated in Figure 1, by quoting
specific examples, respectively.
(3) LboZEELPEC, HEZFLF—HEROA-RAFELHTE L
Based on the above considerations, discuss the energy-saving measures for
household energy consumption.

Non-consumption Indoor activities
behavior (i

: Ownership )
(Behaviors '

Personal | ok
attributes J
N\,

!
\

In-home
energy
consumption

Socio—demographic\ " -
S } (a) Shift (b) Rebound

~

Household ___ Building \
attributes / attributes /

' Ownership;\-

o S . \ Out-home
Behaviors I : energy
/ z onsumption
-y Usage )

Non-consumption
behavior i
Outdoor activities

Figure 1. Overall structure of in-home and out-home energy consumption.

Source: Takata, Y., Kubota, T., Pratiwi, S.N., Sani, H.A. (2025) Classification of daily
lifestyle patterns and their relationships with household energy consumption in

apartment buildings: A case study of Indonesia, Journal of Asian Architecture and
Building Fngineering, 1-22.
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Question 5. Answer the following questions concerning thermal comfort in buildings.

(1) Standard Effective Temperature (SET*) & {EFIEE OB WA AT L.
Explain the differences between Standard Effective Temperature (SET*) and
operative temperature.

(2) Figure 2 1T, FEFABEENOHEMEE Z L OERNEESE SET*OEHZR L TW
%, ZOREEMNT, ENEENSEREEICE 2 2B 0 Timtd &
Figure 2 shows the relationship between indoor wind speed and SET* across a
range of relative humidity levels for various operative temperature levels.
Discuss the effects of indoor wind speed on thermal comfort using this figure.
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Figure 2. Relationship between the SET* and indoor wind speed (m/s) at various RH levels
(50-90%) when Operative Temperature (OT) is (a) 20°C (b) 25°C (c) 30°C and (d) 85°C (clo:

0.5, Metabolic Rate: 1 met).
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