BADM 410 Spring 2008 Dr Betterton

Mance Fraily, the Production Manager at Ralts Mills, can currently expect his operation to produce 1000
square yards of fabric for each ton of raw cotton. Each ton of raw cotton requires 5 labor hours to process.
He believes that he can buy a better quality raw cotton, which will enable him to produce 1200 square
yards per ton of raw cotton with the same labor hours.

What will be the impact on productivity (measured in square yards per labor-hour) if he purchases the
higher quality raw cotton? Show (a) current productivity, (b) new productivity, and (¢) the percent
change.

C. A. Ratchet, the local auto mechanic, finds that it usually takes him 2 hours to diagnose and fix a typical
problem. What is his daily productivity (assume an 8 hour day)?

Mr. Ratchet believes he can purchase a small computer trouble-shooting device, which will allow him to
find and fix a problem in the incredible (at least to his customers!) time of 1 hour. He will, however, have
to spend one extra hour each morning adjusting the computerized diagnostic device. What will be the
impact on his productivity (measured in problems par day) if he purchases the device? Show (a) current
productivity, (b) new productivity, and (c) the percent change.

Joanna French is currently working a total of 12 hours per day to produce 240 dolls. She thinks that by
changing the paint used for the facial features and fingernails that she can increase her rate to 360 dolls
per day. Total material cost for each doll is approximately $3.50; she has to invest $20 in the necessary
supplies (expendables) per day; energy costs are assumed to be only $4.00 per day; and she values her
time at $10 per hour for her work. Viewing this from a total (multifactor) productivity perspective, what
is her productivity (dolls per dollar) at present and with the new paint? Show her (a) current productivity,
(b) new productivity, and (c) the percent change.

" # Problem 3.7 at the end of Chapter 3 in your text.
Problem 3.17 at the end of Chapter 3 in your text.
$ Problem 3.19 at the end of Chapter 3 in your text.
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1000 sq yds

Current labor productivity =
1 ton*5 hours

=200 sq yds per hour

1200 sq yds

New labor productivity = —————
1 ton * 5 hours

= 240 sq yds per hour

Productivity improves 20% = ( 240 - 200 ) / 200 = .2

Current productivity = 8 hours per day = 4 problems per day
2 hours per problem
. . 7 hours per day
Productivity with computer = =7 problems per day

1 hour per problem

Productivity improves 75% (7 ;4 :32 = .75}

Multifactor productivity measured as dolls per dollar.

(a) Currently (b) Using the new paint
Labor 12 hrs * $10 = $120 12hrs * $10 =$ 120
Material 240 * $3.50 =$840 360 * $3.50 =$1260
Supplies =$ 20 =$ 20
Energy =$ 4 =$ 4
Total Inputs = 5984 =$1404
ot =" &+ -8

(c) Percent Change = (0.26 —0.24) / 0.24 = 0.02/0.24 = 0.083 or 8.3% increase

Note if you use more decimal places in parts (a) and (b) you might show 5.3% increase.
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" Problem 3.7 at the end of Chapter 3 in your text.
Part (a)

6.0 5.0

Parts (b, ¢) There are four paths:

/ o /
A-C-E-G 19.5
B-D-F-G 24.9

A-C-D-F-G 28.7 (critical)
B-E-G 15.7

Part (d) Gantt chart

Gantt Chart
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(a) Estimated (expected) time for C = [8 + (4 x 12) + 16]/6

#

Problem 3.17

Spring 2008

at the end of Chapter 3 in your text.

=72/6
=12 weeks

2
(b) Variance for C is [&6_8)} = % =1.78

(c) Critical path is A-C—F-H-J-K

(d) Time on critical path=7.67 + 12 + 9.67 + 2 + 6.67
+2.17 =40.17 weeks (rounded)

(e) Variance on critical path=1+ 1.78 + 544 + 0 + 1.78
+0.03 =10.03

H Z

_36-40.17 _
3.17
(.096 probability) of completing project before week 36.

—1.32, which is about 9.6% chance

Dr Betterton

See Table below; these activities have zero slack.

Note that based on possible rounding in part (d)—where time on critical path could be 40.3—the

probability can be as low as 8.7%. So an answer between 8.7% and 9.6% is valid.

Table:
% 2

% 0] ( 1( / 2 1 3
A 7.66 0 7.66 0.0 7.66 0 1
B 9.66 7.66 17.33 8 17.66 0.33 3.66
C 12 7.66 19.66 7.66 19.66 0 1.33
D 6.33 7.66 14 25 31.33 17.33 1
E 2 17.33 19.33 17.66 19.66 0.33 0.33
F 9.66 19.66 29.33 19.66 29.33 0 2.33
G 3 19.66 22.66 28.33 31.33 8.66 0.33
H 2 29.33 31.33 29.33 31.33 0 0
I 6 29.33 35.33 32 38 2.66 0
J 6.66 31.33 38 31.33 38 0 1.33
K 2.16 38 40.17 38 40.17 0 0.17
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$ Problem 3.19 at the end of Chapter 3 in your text.
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. + See Table below. Crash costs per unit time are $600 for A, $900 for B, and $1,000 for C.

(a) Activity A offers the cheapest path to a single day reduction.

(b) A cannot supply a second reduction, so the next best choice is B, which adds $900.

(c) The total for both days is $1,500.

Crash ]
L Normal : Normal Crash Crash Crash Crashing
ACtVItY | e (days) (Eg;lse) Cost ($) | Cost($) | Cost/Pd ($) |By (days) Cost ($)
A 7 6 6,000 6,600 600 1 600
B 4 2 1,200 3,000 900 1 900
C 11 9 4,000 6,000 1,000 0 0




