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

Please choose two out of the following four questions.

Question 1:

Japan’s cost-benefit analysis manual for transport project appraisal recognizes three
monetizable benefit items—travel-time savings, vehicle operating-cost reductions, and
traffic-accident cost reductions—while some countries also treat travel-time reliability as

an important performance metric. Answer the following questions.

(1) Briefly explain what each of the three monetizable benefit items recognized in
Japan’s cost—benefit analysis manual for transport project appraisal represents and give

one example for each.
(2) When travel-time reliability is evaluated, a scheduling (departure-time) model is
frequently employed. State the conventional functional form that represents the

generalized cost (GC) of a trip, capturing the disutility of early arrival and late arrival.

(3) Explain how and why the disutility (generalized cost) of late arrival differs from that

of early arrival in most empirical applications of the scheduling model.

(4) Identify at least two specific situations in which scheduling terms must be considered

explicitly in transport appraisal.
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Question 2:

A major disaster can block key roads and railways in a city’s transport network.
Engineers and planners say they need to improve “the system’s resilience” (Figure 1).

Answer the following questions.

Functionality

Improvement of
systemy's resilience

Time

Figure 1. Improving the system’s resilience
(1) In one or two sentences, define the transport-system resilience.

(2) After a disruptive event, a transport network’s performance usually passes through
the four phases listed below. For each phase, write one complete sentence that describes
what is happening to the network’s capacity or level of service during that phase.

i) Pre-event phase

ii) Disruption (Emergency) phase

iii) Adaptation phase

iv) Recovery phase

(8) Choose one real disaster (e.g., the 2011 Great East Japan Earthquake, the July 2018
Heavy Rain Disaster, and so on) and describe how the transport network’s performance
moved through the phases you defined above. In your answer, (i) name the event, (ii)

briefly state the initial capacity loss, (iii) explain the speed and pattern of recovery, and

(iv) comment on what that indicates about the network’s resilience.
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Question 3:

(1) Fundamental diagram (Figure 2): Explain what a fundamental diagram is when

describing vehicular traffic flow. Also, list at least three major factors that determine the

shape and key parameters (e.g., free-flow speed, capacity, and jam density) of a

fundamental diagram. For each factor, give a brief explanation and one specific real-

world example.

Flow (veh/h)

Speed (km/h)
Speed (km/h)

Density (veh/km)

Flow (veh/h)

Figure 2. Fundamental Diagram

Density (veh/km)

(2) Queueing at a bottleneck: Suppose that a two-lane motorway normally carries a
capacity of 2400 veh/h. At 8:00 a crash blocks one lane, so capacity falls to 1200 veh/h for

30 minutes. Traffic demand entering the section stays at 1800 veh/h during the closure.

Using the idea of arrival rate minus service rate (demand minus capacity), (i) state

whether a queue will form, and (ii) estimate how many vehicles will join that queue by

8:30.
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Question 4:

A traveler must choose one option from a finite set of transport alternatives—() car, (ii)
bus and (iii) train. For each alternative j, the total utility is defined as U;; = V;; + €5,
where Vj; is a deterministic component based on observable attributes, and ¢;; is an

unobserved error term. Answer the following questions.

(1) Briefly explain the main differences between the multinomial logit (MNL) model and
the multinomial probit (MNP) model, focusing on the distributional assumptions for ;.

(2) Assume the exvor term ¢;; is independent and identically distributed with the Type-I

extreme-value (Gumbel) distribution:
E. .
Fij(eij) = exp {— exp (—“égu)}' 8; >0
14

Derive the probability P;; that the traveler chooses alternative j.

(3) Explain why the resulting probability expression satisfies the property known as
“independence of irrelevant alternatives (ILA)”.
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Question 1. Answer the following questions.

(1)

2)

)

Explain the latitudinal patterns of global species diversity in relation to biomes. Then,
explain one hypothesized mechanism that forms these patterns.

Describe the definition of functional redundancy in plant communities and explain the
mechanisms by which functional redundancy can contribute to the stability of forest

ecosystems under disturbance.

Describe the concept of ‘landscapes of fear’ in terms of wildlife biology and explain
an example of how it influences the behavior and fitness of wild animals.

1/2




A/ A =
Subject

PES

(F3T)  Ecology

2. 7AVAEREDA T —X p—VEMARTIE, 22 TAAL A 2dadh 3
(Canis Iupus Linnaeus, 1758) ASHEHR L7203, 1995 b 1996 410 TEA
BEEFOFBEANER SN, 2030 I OFEAOWT, AEEMRR
ENSHREDBERYBRAREL, 3 BEBRO A (THTIv s - F
AT 4 7)) WY, FORMWEBBEOICERT DT &,

Question 2. In Yellowstone National Park in the United States, gray wolves (Canis lupus
Linnaeus, 1758) were once extirpated. However, in 1995 and 1996, wild populations of
wolves were reintroduced into the national park. State your opinion on this wolf
reintroduction, based on ecological perspectives. Your statement must be structured as a

three-paragraph academic essay, logically developing your reasoning.
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Question 3. Give the name of a wildlife species that you desire to study its ecology, and
explain its life cycle and life history in its habitat. Based on that explanation, make a brief
research plan that includes the research objective, methodology, and expected results.
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