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(10%) 1. Please give three and four measures, respectively, for central tendency and dispersion
in regard to a measured vehicular speed distribution.

(20%) 2. Estimating population means and sample sizes.

(T%)a. A traffic engineer wents to estimate the vehicular speed population mean within
+1 kilometer per hour with 99 percent confidence and based on previous studies
the standard deviation is expected to be 4 kilometers per hour. What is the
minimum sample size required for the study?

{7%)b. Suppose 200 speeds are observed and the atandard deviation is found to be 6.3
kilometers per hour. Asswning a 95 percent confidence level, what statement can
be made about the maximum error of the vehicular speed means?

{6%)c. Consider the example of 152 vehicular speed observations. Suppose the popu-
lation mean is to be estimated within + 1 kilometer per hour with 95 percent
confidence level. Please indicate the standard deviation.

(20%) 3. Evaluating methematical distributions and testing significant differences between means
and between variances.

(7%)a. Two speed studies are taken under situations that are considered identical and
the results are summarized in Teble 1. Suppose the difference between means
is assumed to be normally distributed, please check, with 90 percent confidence
level, whether this assumption is in fact true or if in fact the situations were niot
identical.

{7%)b. Two speed studies utilized in 3a. are again used to test significant differences
betweeen variances. The hypothesis to be tested is that there is no difference
between two sample variances, Please check, with 95 percent confidence level,
whether this asswmption is in fact true or not.

{6%)c. Given the number of the measured time headways and the theoretical frequen-
cies of the negative exponential distribution in Table 2. Assuming a 95 percent
confidence level, what can be concluded about the hypothesis?

(15%} 4. The frequency of chirping of a cricket 13 thought to be related to temperature. This
suggests the possibility that temperature can be estimated {predicted) fromn the chirp
frequency. Table 3 gives frequency-temperature pairs observed for the striped ground
cricket.

{10%)a. Find the best straight-line of temperature, given chirp {reguency.
(3% )b. Given the obtained empirical regression line in 4a.. predict the temperature with
a chirp frequency of 19 per second.

{(20%) 5. A given set of origin-destination (O-D) flows {g.,} that satisfies the fiow conservation
constraints is the aggregate result of many individuzl travel decisions. There can be
many combinations of individual decisions (each such combination is called “a state™
of the systemn) which result in the same set of O-D flows g = (..., grs,..}. The basic
assumnption of the approach discussed here is that all states are equally likely to avcur
and thus the likelihood of & given disttibution pattern, g, occurting 1s proportional to
the number of states that result in this pattern while satisfying the constraints,

(16%)a. Show the number of states associated with a particular distribution, N(q), by
an equation. (Note that the total number of trips in the system is Q, and { =
3. Y. Grs; where 7 is an origin designation aud s is a destination designation).

(10%3b, Derive the set of (-D fiows with the highest likelihood of cecurring, using Stir-
ling’s formula, e log 2! 2~ zlogz — .

{15%) 6. Cousider the probability statement: prob{i{(z) > d| > 1 — a. Where #(z) = é12, +
Za2p + o ¥ Eaza, o € R0, 1], d € R, and Lhe &'s are normal random variables, that
is, &; ~ N{E(Z;),var({c;)]. What the deterministic equivalent statement should be for
the above probability statement?
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The following information is for your reference:
Zp.005 = 25?5, TP 0 = Lgﬁ, Q.05 — 1545, 0.1 — 128

F{;_gs[l[]ﬂjﬂﬂj - 132, Fg_95{2ﬂ{}, IIJD} = 1.31

Xo.05(18) = 28.9, xZ 05(19) = 30.1, xj 05(20) = 31.4



