BDSC 340.401

** Show all process to arrive to the answers ***

1. Do Problem 3.9, 3.11, 3.19 and 3.21 on pages 95 – 96. (30 points)

Answer 3.9

a. 
E
D
B


G


F

C




b. Critical path with the longest duration= B+D+E+G.
	Paths
	Time (Days)
	Total

	A+E+D
B+D+E+G
C+F+G
	2+3+8
5+10+3+8
1+6+8
	13
26
15


c. Project duration, 5+10+3+8=26.
d. Slack Time (S) = LS – ES or LF – EF
	Activity
	Act. Time
	ES
	EF
	LS
	LF
	Slack

	A
B
C
D
E
F
G
	2
5
1
10
3
6
8
	0
0
0
5
15
1
18
	2
5
1
15
18
7
26
	13
0
11
5
15
12
18
	15
5
12
15
18
18
26
	13
0
11
0
0
11
0






Question 3.11
a. AON
[image: ]
b. CPA is A, C, F
c. Project duration is A(1) + C (4) + F (2)= 7Weeks
d. Slack is CP-NCP
=7- ((1+2+2+2)=6)=1week

Question 3.19
a. ECT= t= (14 + 4 (16) + 20) /6 = 16.3 days
A= ((8-3)/5)^2)= 1
B= ((4-2)/2)^2)= 1
C=((3-1)/2)^2)= 1
D= ((8-6)/2)^2)=1
E= ((8-2)/6)^2)= 1
F= ((14-6)/8)^2)=1
G= ((4-1)/3)^2)= 1
H= ((9-3)/6)^2)= 1
I= ((12-10)/2)^2)= 1
J= ((20-14)/6)^2)= 1
K= ((10-2)/8)^2)= 1
b. A
[image: ]
Question 3.21

[image: ]
a. Finished in 53 days is: 0.89. Z = (53-50.5)/3.6 = 1.25. in the table the probability corresponding to 1.25 is 0.89)
b. Number of days which result to 99% probability of completion is 58.89 days. From the table the value corresponding to the probability of 99%, is 2.33. 
Therefore 2.33 = (due date – 50.5)/3.6, 2.33x3.6 
= due date – 50.5, 2.33x3.6 + 50.5
 = 58.899.

2. Do Problem 4.1, 4.7, 4.13 and 4.29 on pages 146 – 147. (20 points)  

Question 4.1
a. 
	Week
	Pints 
	

	August 31
	360
	

	September 7
	389
	

	September 14
	410
	

	September 21
	381
	(360+389+410)/3=386

	September 28
	368
	(389+410+381)/3=393

	October 5
	374
	(410+381+368)/3=386

	October 12
	
	(381+368+374)/3=374



b. K

	
	OCTOBER 12 FORECAST:                            3-WEEK WEIGHTED MOVING AVERAGE
	
	
	
	
	

	
	
	Weights
	
	
	
	

	
	PERIOD
	PINTS USED
	WEIGHTS
	3-WEEK WMA
	0.1
	3 wks. ago
	
	

	
	
	
	
	
	0.3
	2 wks. ago
	
	

	
	
	
	
	
	0.6
	Last wk.
	
	
	

	
	31-Aug
	360
	 
	1
	Sum of Weights
	
	

	
	07-Sep
	389
	
	
	
	
	
	

	
	14-Sep
	410
	
	
	
	
	
	

	
	21-Sep
	381
	0.1
	 
	 
	
	
	
	

	
	28-Sep
	368
	0.3
	
	
	
	
	
	

	
	05-Oct
	374
	0.6
	
	
	
	
	
	

	
	12-Oct
	DEMAND
	1
	373
	[(381*.1)+(368*.3)+(374*.6)]/1
	
	

	


c. 
	F1 = Ft-1 + a(At-1 - Ft-1)
	PERIOD
	PINTS USED
	SMOOTHING FORECAST
	
	

	Ft = new forecast
	
	
	
	
	

	Ft-1 = previous period forecast
	
	
	
	
	

	a = smoothing (or weighting) constant (0 ≤ a ≤ 1)
	31-Aug
	360
	 
	
	

	At-1 = previous period actual demand
	07-Sep
	389
	360
	
	

	
	
	
	
	
	14-Sep
	410
	366
	360 + .2 (389- 360)

	
	
	
	
	
	21-Sep
	381
	375
	366 + .2 (410 -366)

	
	
	
	
	
	28-Sep
	368
	376
	375 + .2 (381 -375)

	
	
	
	
	
	05-Oct
	374
	374
	376 + .2 (368 -376)

	
	
	
	
	
	12-Oct
	 
	374
	374 + .2 (374 -374)





Question 4.7
a. 
	Week 
	Actual No. of Patients
	
	

	1
	65
	
	

	2
	62
	
	

	3
	70
	0.167
	

	4
	48
	0.25
	

	5
	63
	0.25
	

	6
	52
	0.333
	


7 = F 7 = 0.333(52) + 0.25(63) + 0.25(48) + 0.167(70) = 56.756 
b. 
20 = 20/(20+15+15+10)= 20/60= 0.333 
15=15/(20+15+15+10)= 15/60= 0.25
15=15/(20+15+15+10)= 15/60= 0.25
10=10/(20+15+15+10)= 10/60= 0.16

Question 4.13
a. Exponential Smoothing α = 0.6
	Year
	A
	Ft = Ft-1 + (At-1 – Ft-1)
	Ft
	| Error |

	1
	45
	41 (given in question)
	41
	4.0

	2
	50
	41.0 + 0.6(45 - 41)
	43.4
	6.6

	3
	52
	43.4 + 0.6(50 – 43.4)
	47.4
	4.6

	4
	56
	47.4 + 0.6(52 – 47.4)
	50.2
	5.8

	5
	58
	50.2 + 0.6(56 – 50.2)
	53.7
	4.3

	6
	?
	53.7 + 0.6(58 – 53.7)
	56.3
	

	
	
	
	
	Σ = 25.3


MAD = 25.3 / 5 = 5.06
α = 0.9
	Year
	A
	Ft = Ft-1 + (At-1 – Ft-1)
	Ft
	| Error |

	1
	45
	41 (given in question)
	41
	4.0

	2
	50
	41.0 + 0.9(45 - 41)
	44.6
	5.4

	3
	52
	44.6 + 0.9(50 – 44.6)
	49.5
	2.5

	4
	56
	49.5 + 0.9(52 – 49.5)
	51.8
	4.2

	5
	58
	51.8 + 0.9(56 – 51.8)
	55.6
	2.4

	6
	?
	55.6 + 0.9(58 – 55.6)
	57.8
	

	
	
	
	
	Σ = 18.5


MAD = 18.5 / 5 = 3.7

b. 3 year moving average
	Year
	A
	Ft = Ft-1 + (At-1 – Ft-1)
	Ft
	| Error |

	1
	45
	41 (given in question)
	41
	4.0

	2
	50
	41.0 + 0.9(45 - 41)
	44.6
	5.4

	3
	52
	44.6 + 0.9(50 – 44.6)
	49.5
	2.5

	4
	56
	49.5 + 0.9(52 – 49.5)
	51.8
	4.2

	5
	58
	51.8 + 0.9(56 – 51.8)
	55.6
	2.4

	6
	?
	55.6 + 0.9(58 – 55.6)
	57.8
	

	
	
	
	
	Σ = 18.5


MAD = 18.5 / 5 = 3.7

c. Trend projection 
	Year (X)
	Demand (Y)
	X2
	XY

	1
	45
	1
	45

	2
	50
	4
	100

	3
	52
	9
	156

	4
	56
	16
	224

	5
	58
	25
	290

	Σ = 15
	Σ = 261
	Σ = 55
	Σ = 815





15 / 5 = 3		261 / 5 = 52.2



=  = 3.2


= 52.2 – 3.2(3) = 42.6

Therefore, the equation is Y = a + bX, ie Y = 42.6 + 3.2X
	Year (X)
	Demand
	Trend Projection
	Forecast(Y)
	| Error |

	1
	45
	Y = 42.6 + 3.2(1)
	45.8
	0.8

	2
	50
	Y = 42.6 + 3.2(2)
	49.0
	1.0

	3
	52
	Y = 42.6 + 3.2(3)
	52.2
	0.2

	4
	56
	Y = 42.6 + 3.2(4)
	55.4
	0.6

	5
	58
	Y = 42.6 + 3.2(5)
	58.6
	0.6

	6
	?
	Y = 42.6 + 3.2(6)
	61.8
	

	
	
	
	
	Σ = 3.2


 MAD = 3.2 / 5 = 0.64


Question 4.29

3. For the following project; (20 points)   
                           Durations      Immediate 
      Activity        (weeks)         Predecessor
      ----------        -----------       --------------
           A                  10                    -
           B                  14                    -
           C                    3                    -
           D                  14                    A
           E                   15                    B
           F                   11                    B
           G                     8                   C
           H                    13                  D
            I                      6                   B
            J                     13                  F
            K                      1                  G
            L                      4                   G
            M                     7                 K, L
            N                      6                 H, M
            O                      10               I, N

[bookmark: _GoBack]c) Determine the project durations
15+13+6=34weeks
d) Identify Critical paths
E, J, N
e) Determine the slack time for each activity. 
Slack Time (S) = LS – ES or LF – EF
13-8=5

4. Freight car loading over a 10-week period at a busy port are as follows; (30 pts)
    -----------------------------------------------------------------------------------------------
     Week       1        2        3        4        5        6        7        8        9       10
     Number  220   245    280    275    300    310    350   360     400     420 
   ----------------------------------------------------------------------------------------------
a) Forecast week 11, by using exponential soothing, use a(alpha) = 0.3, forecast of week6 = 320.
	t
	  Y
	  t*Y
	 t2

	1
	220
	220
	1

	2
	245
	490
	4

	3
	280
	840
	9

	4
	275
	1,100
	16

	5
	300
	1,500
	25

	6
	310
	1,860
	36

	7
	350
	2,450
	49

	8
	360
	2,880
	64

	9
	400
	3,600
	81

	10
	420
	4,620
	121

	11
	 450
	 5,400
	144

	12
	460
	5,980
	169

	13
	475
	6,650
	196

	14
	500
	7,500
	225

	15
	510
	8,160
	256

	16
	525
	8,925
	289

	17
	541
	9,738
	324

	171
	7,001
	75,713
	2,109



b) Develop the trend equation to forecast week 20 and 25




	
Y=208.44+19t
Week 20 is F = 208.44 + (19.00)(20) = 588.44
Week 25 is F = 208.44 + (19.00)(25) = 683.44

 c) The manager intends to install new equipment when the volume exceeds 800 loadings per week.
     Assuming the current trend continues, the loading volume will reach that level in approximately what week? 

208.44 + 19.00t = 800
	19.00t = 800 – 208.44
	19.00t = 591.96
	t = 591.96 / 19.00
	t = 31.13 wks (therefore week 32)
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