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Note: Answer only five questions. For each question (14 marks)
Q1\\ A: Correct the wrong statements if any?
1.The HP filter is non-causal and is appropriate for prediction

2. A discrete time series can be easily transformed to continuous one by merging data together over a
specified time interval.

3. Is taken on the Hodrick- Prescott Filler is that the trend and the cyclic component are perfectly
negatively correlation

4. The class of deterministic trend models cannot be reduced to a stationary process by detrending.

5. The average conditional variance reflects the extra variability introduced by the moving average
term.

6. The system exhibit random walk, If one of more ‘Cp‘ =1land none are zero .

7. The variance must be estimated using a Heteroskedasticity Autocorrelation Consistent variance
estimator when using unit roots tests.

B: Explain mathematically the properties of hysteresis.

Q2\ A: Choose the correct answer to fill in the blanks the following.

1. The causal time series has the ......... correlation structure of a non-causal time series.

a. different b. same c. unknown d. not what was mentioned
2. Exponentially Weighted Moving Averages which place .......... weight on recent data than on past
data weight

a. greater b. Less c. equal d. not what was mentioned
3. Over-differencing occurs when the difference operator is applied to a......... series.
a. nonstationary b. stationary d. not what was mentioned

4, If ............ the values are unchanged in absolute terms, it oscillates between ( +, - ).

alp|=1 b. || =-1 C.|p|=%1 d. not what was mentioned

5. That the strength of the test when rejected the null that the process contains a unit root when
characteristic root is less than 1.

a. Least b. unknown c. Largest d. not what was mentioned
B. Consider Markov model Z(t) =¢(Z, ,)+ ¢, , where ¢, is the white noise. Discuss the stationarity,

where |4 <1.
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Q3\\ Choose the correct answer with clarification when choosing:

1. The partial covariance/correlation between X' and Xi+1 is defined as the partial covariance/
correlation between Xt and Xt+k+1 after conditioning out the “in between' time series Xt+1ye.eee Xtk

then Py (X,) equal
k k

a Y B X b. > i X0 c.0 d. not what was mentioned
=1 j=1

2.y, =1-0.8y,, +0.2y, , + X, the characteristic rots is

a. (-10.2) b. (0.6,0,4) c. (-0.20.1) d. not what was mentioned

3. assuming covariance stationarity the unconditional variance be ,
a. o’ b. %/(1-¢) c. o%/(1-¢?) d. not what was mentioned

;
4. Let y; be a series that may be autocorrelated y;, =y, —Ywhere =T *12 Y; . The L-lag Newey-

t=1
West variance estimator for the variance of Yy is

L T
a. Gl =7?0+22L+]/(L+1—I) -T*lzyt Y,
t=1

t=1+1

L T
b. 62, =2ZL+1—|/(L+1) -T*lzyt Vi, +7,

t=1 t=1+1

T
C. OA_I%IW :7;0+22yt Yia- (I—_I)/(L"‘l)

t=l+1
d. not what was mentioned

QA Let X1,2 - (Xl’ Xz)” X—(l,2) — (Xs""' Xd)"z—(l,Z) - Var(x—(l,Z))1 Cio

>
= COV( X, X and X,, =var(X,,)then = ——
Xz X-02) N SN
Q5\\ Forecasting is a common objective of many time-series models. The objective of a forecast is to
minimize a loss function. So what are the properties of the loss function.

Q6\\ Prove that maximizing the likelihood is equivalent to minimizing the error variance.

Good Luck

Examiner Head of Department
Prof. Sahera H. Zain Prof.ASS. Dr. Raissan A. Zalan
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Q1) A) Suppose that a bus arrives at a station everyday between 10:00 A.M
and 10:30 A.M at random, let x be the arrival time, find the distribution of x

and sketch its graph? (7 degree)
Q1) B) Let F be the distribution function of an arbitrary random variable R.
Proof that lim,, _, , F(x) =1 (7 degree)
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Q2) A) A child is lost at Epcot Center in Florida. The father of the child
believes that the probability of his being lost in the east wing of the center is
0.75, and in the west wing 0.25. The security department sends three officers
to the east wing and two to the west to look for the child. Suppose that an
officer who is looking in the correct wing (east or west) finds the child,
independently of the other officers, with probability 0.1. Find the probability
that the child is found. (7 degree)

Q2) B) A box contains seven red and 13 blue balls, two balls are selected at
random and are discarded without their colors being seen, if a third ball is
drawn randomly and observed to be red, what is if probability that both of
them discarded balls were blue? (7 degree)
sk sk sk sk sk sk sfeosie sk sk sfeske sk sk sk sfeosk sk sk sk skeoske sk st skeoskeosie sk skoskeoskeoske sk sk skeoskeoske sk sk skeoskeosk sk skeoskeoske sk sk skeoskeoske sk sk skeoskeoskosk skeoskoskeosko sk skoskosk
Q3) A) A realtor claims that only 30% of the houses in a certain neighborhood
are apprised at less than $200,000. A random sample of 20 houses from that
neighborhood is selected and appraised. The results in (thousands of dollars)
are as follows:

285 156 202 306 276 562 415
245 185 143 186 377 225 192
510 222 264 198 168 363
Based on these data, is the realtor’s claim acceptable. (7 degree)

Q3) B) Let F be the distribution function of an arbitrary random variable R .
Proof that lim,, _, , + F(x) = F{xo} (7 degree)
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Q4) A) Three cards are drawn from an ordinary deck and not replaced, find
the probability of these.

1. Getting 3 jacks.
2. Getting an ace, a king, and a queen in order.
3. Getting a club, a spade, and a heart in order.

4. Getting 3 clubs. (7 degree)
Q4) B) Let F be the distribution function of an arbitrary random variable R.
Proof that lim,_ _, F(x) =0 (7 degree)

kkhkkhkkhkhhkkhhkhhhkhhkhhkkihhkhhkhhkhhhkhhkkihkkhhkhhkihhhkhhkhhkihkhhkhhhihkhhkihiikhhhihiikikx

Q5) A) the lifetime of a tire selected randomly from a used tire shop is 10,
000X miles,
Where X is a random variable with the density function.

2
f(x) — ; 1 <x<?2
0 elsewhere

(a) What percentage of the tires of this shop last fewer than 15,000 miles?
(b) What percentage of those having lifetimes fewer than 15,000 miles last
between 10,000 and 12,500 miles? (7 degree)
Q5) B) Let R be a nonnegative random variable, and b a positive real number.

Proof that P{R > b} < @ (7 degree)
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Good Luck

Examiner Head of Department
Prof.ASS. Dr.DURAID.H. BADR Prof.ASS Dr.raissan A. Zalan
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Note: The answer to five questions for each question is (14) marks

Ql)a- Define Rao-Black Well theorem and prove it ?

b- Show that if an unbiased estimator is a unique estimator to the
parameter by giving example ?

1

Q2) Let f(x )=

,—0< X<

Find Rao-Cramer lower bound for the variance of an unbiased
estimator of ¢>

Q3)a- If X3 X2 . X, has N(rg,r’c?)
What is maximum likelihood estimator of ¢-

b- Let x; X, . X, be a random sample of size n having p.d.f.
f(x,)=Ax"" 0<x<1

construct a B.C.R. for testing H,: 4 =1againstH,: 1 =2

Q4) Let x; X, X, be arandom sample of size n from

Poisson distribution find the sequential probability ratio test for testing
H,:0=0.02 againstH,:9=0.07 whatis average sample number when
Hois true ?where « =220 , 5=0.10
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Q5) Let Y;<Y,<...<Y, be an order statistics of a random sample from a
uniform distribution on (4, -4,, 4, + 4,).

Prove that Y; and Y, is a joint sufficient statistics of 4, and 4,.
Q6) If x1 X2 .. X10 be arandom sample from N(0,5?)

Find a B.C.R. of size « =0.01 for testing Ho: o =1 against
H1: o’ =2.

Where »%(10) =23.2
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*Remark : Answer 5 questions only

Q1/A) True or False

(a) The dual of the dual problem yields the original primal.

(b) If the primal constraint is originally in equation form, the corresponding dual
variable is necessarily unrestricted.

(c) If the primal constraint is of the type <, the corresponding dual variable will
be nonnegative (nonpositive) if the primal objective is maximization
(minimization).

(d) If the primal constraint is of the type 2, the corresponding dual variable will
be nonnegative (nonpositive) if the primal objective is minimization
(maximization).

(e) An unrestricted primal variable will result in an equality dual constraint.

B) Consider the following LP:

Minimize z = 5x1 +12 x2+ 4 x3

subject to

x1 + 2x2+x3 < 30

2X1 - x2+ 3x3 =60

x1,x2,%x3>0

The starting solution consists of artificial x5 the second constraint and slack x5 for
the third constraint. The optimal tableau is given as

Basic x1 X2 x3 x4 X5 b
Z 0 0 3/5 29/5 | -2/5+M | 274/5
X2 0 1 -1/5 2/5 -1/5 12/5
x1 1 0 7/5 1/5 2/5 56/5
Write the associated dual problem, and determine its optimal solution in two ways
(14 degree)

Q2/ In the following problem, some of the variables have positive lower bounds.
Use the bounded algorithm to solve these problems.

Maximize z = 3x1 + 5x2 + 2x3

subject to

x1 +2x2 +2x3< 10

2x1 +4x2+3x3<15
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1<x1<4,0<x2<3,0<x3<3 (14 degree)

Q3/ Consider the following single-server queue: the inter-arrival time is
exponentially distributed with a mean of 10 minutes and the service time is also
exponentially distributed with a mean of 8 minutes, find the

(1)  mean wait in the queue,

(i)  mean number in the queue

(iti)  the mean wait in the system

(iv) mean number in the system

(v)  proportion of time the server is idle

(14 degree)
Q4/ Find the optimum solution for the following L.P. Model
Maximize z = 2x1 + 3x2
St
7x1 + 5x2 < 36
4x1 + 9x2 <35
x1, x2 = 0 and integer

(14 degree)

Q5/ Following are the LP model and its associated optimal simplex tableau.
Maximize z = 3x1 + 4x2

subject to

2x1 + 3x2 <1200 (Resistors2)

2x1 +x2 <1000 (Capacitors2)

4x2 <800 (Chips2)

x1,x2 >0

Basic x1 X2 X3 X4 X5 b

Z 0 0 5/4 1/4 0 1750
x1 1 0 -1/4 3/4 0 450
X5 0 0 -2 2 1 400
X2 0 1 1/2 -0.5 0 100

(a) Determine the status of each resource.
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(b) In terms of the optimal revenue, determine the dual prices for the resistors,
capacitors and chips.

(c) Determine the feasibility ranges for the dual prices obtained in (b).

(d) If the available number of resistors is increased to 1300 units, find the new
optimum solution.

(e) If the available number of chips is reduced to 350 units, will you be able to
determine the new optimum solution directly from the given information? Explain.
Q6/Consider the following LP model:

Maximize z = 5x; + 2X, + 3X3

subject to

X1 + 5%, + 2X3 < bl

X1 - 5X, - 6X3S b2

X1, Xo, X3 > 0

The following optimal tableau corresponds to specific values of b, and b,:

Basic x1 X2 X3 x4 x5 b
Z 0 A 7 d e 15
x1 1 B 2 1 0 3
x5 0 C -8 -1 1 1

Determine the following:
(a) The right-hand-side values, b1 and b2.
(b) The optimal dual solution.
(c) The elements a, b, ¢, d, and e.
(14 degree)

GOOD LUCK

Examiner Head of Department
Ass. prof Dr. Bahaa A.Qassem Ass. prof Dr. Raissan A.zalan
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Note: answer five questions; including the second question

Q1/ if you have the linear model
Yi=n+Ti+€;i=12,.4j=12,.6;Y;7,=0;€;~N(0,0°%);

i- derive the E(MSe) ii-Give v(y,1) ii-key out of ANOVA table (Give source of
variation; d.f ; s.s ;mse ;F-test ,if (treatments are fixed and random)

Q2\ for the data of experiment, give the anova table

treatment
t ¥) 3
12 2 -6
4
1 -1
1
6 5 -9

Q3\ consider the following block designs with 5 blocks and with 4 treatments having a 22
factorial structure , randomize complete block design with 2 samples per E.U. and 2
measurement per sample

i- Write out an appropriate linear model
ii- Out line the ANOVA table
iii- Indicate you would test for main effects and interactions

iv- Give the variance for 4 and give and give its estimator ((var(ﬁ))
Q4\ : if we are have the linear model
Yij=HtTt+€; 7,~N(0,02) ; €;~N(0,02)
Find the i- Cov(y23;¥23) ii- Cov(y23;¥12)

Q5\22 factorial the pattern basic replicate two time

b; (1) |ab b; | (1) ab b; |b ab
b, a B b, |a b b, | (1) a
Rep | Rep Il Rep 111
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Use of intra- and inter-block information find the Key out of anova given sources of variation,
degree of freedom, ss and MSE

Q6\ An experiment of a 23 factorial in blocks of size 2 . A suitable system of confounding
will consist of 5 repetitions of the following types of replicates:

Type I: confounded AB,AC,BC - Type Il : confounded AB,C,ABC
Type I11: confounded A, BC,ABC - Type IV confounded B, AC,ABC
Type V confounded C,AB, ABC

i- How many blocks are requires?
ii- What are the amounts of information that this design yield as compared to the

un confounded design
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