ISyE 3101C

Supply Chain Modeling: Logistics

Exam 1

J. Vande Vate

This is an open-book, open-notes exam. Your answers should be your own. Be sure to put your name on your exam and write your answers clearly. 

1. The traffic manager of the Monarch Electric Company has just received a rate reduction offer from a trucking company for the shipment of fractional horsepower motors to the company’s field warehouse. The proposal is a rate of $3.00 per hundredweight (cwt) of a minimum of 40,000 pounds is moved in each shipment. Currently, shipments of 20,000 lbs or more are moved at a rate of $5.00 per cwt. If the shipment size falls below 20,000 lbs, a rate of $9.00 per cwt applies. 

To help the traffic manager make a decision, the following additional information has been gathered:

Annual demand on warehouse: 
5,000 motors per year

Warehouse replenishment orders:
43 orders per year

Weight of each motor (crated):

175 lb per motor 

Standard cost of motor in warehouse:
$500 per motor

Order handling cost:


$15 per order

Inventory carrying cost:

25% of standard cost per year

Handling cost at warehouse:

$0.30 per cwt

Should the company put the new rate to use?

2. Purchasers indicated in a recent survey that the two most important factors influencing their choice of vendors are (circle the two correct choices and provide an example of each):

a) Flexibility

b) Low Cost

c) Enhanced customer propositions

d) Short lead time

e) Short time to market

f) Customer service

3. Five years ago, Norton Valves, Inc. introduced and publicized a program under which 56 items in its hydraulic valve line would be made available on a "24-hour delivery" basis instead of the normal 1-week to 12-week delivery.  Quick order processing, stocking to anticipated demand, and using premium transportation services when necessary were elements of the 24-hour delivery program. Sales history was recorded for the five years previous to the service change as well as for a five-year period after the change. Because only a portion of the product family was subject to the service improvement, the remaining products (102 items) served as a control group. Statistics for one of the test product groups showing the before-after annual unit sales levels are given as follows:


Sales before Service Change
Sales after Service Change

Product Family
5-year Average
Std. Deviation

5-year Average
Std. Deviation1

Test Group

1,342
335
2,295
576

Control Group

185
 61
224
76

The average value of products in this family is $95 per unit. The incremental cost for the improved service was $2 per unit, but the company did not intend to pass along the costs as a price increase. Instead, it was hoped that additional sales volume would more than offset the added costs. The profit margin on sales at the time was 40%.

a) Should the company continue and perhaps even expand the premium service program? Be sure to justify your answer
b) Appraise the approach you took as a method for accurately determining the sales-service relationship.  Are there other sounder approaches you could have considered? Very briefly describe any important alternatives. 
c) Appraise the approach the company took to evaluating the sales-service relationship in this case. 
4. A food company is attempting to set the customer service level (in-stock probability in its warehouse) for an item in its product line. Annual sales of the item are 100,000 boxes, or 3,846 boxes every two-weeks with a two-week standard deviation of 400 boxes.  The cost of the product in inventory is $10 (per box). It sells for $15 per box. Stock review and replenishment is every two weeks and the demand during this time is assumed to be normally distributed. Inventory carrying costs are 20% per year and management estimates a 0.10% change in total revenue for each 1% change in the in-stock probability. 

Based on this information find the optimum in-stock probability.

5. The Ace Trucking Company must determine the number of drivers and trucks to have available on a weekly basis. The standard schedule has drivers departing on pickup and delivery routes on Monday and returning on Friday. The trucking requirements can be determined from the total volume to be moved during the week. To be useful, however, Ace must know this volume one week in advance. The volume for the last 10 weeks was:

Week
Volume (1,000’s of lbs)
Week
Volume (1,000’s of lbs)

10 weeks ago
2,056
5 weeks ago
2,268

9 
2,349
4
2,653

8
1,895
3
2,039

7
1,514
2
2,399

6
1,194
1 (this week)
2,508

a) Provide the forecast for next week for each of the following (see the following pages)

i) Simple exponential smoothing

ii) Simple trend model

iii) Simple seasonal model (NO TREND, Seasonal Cyle 2 weeks)

b) Which of these models is most appropriate? Why?

c) Estimate the forecast error (SF) for the model you chose in part b.

Assume a normal distribution of demand and find a 95% confidence interval for your forecast.

d) Level Only
TIME SERIES FORECASTING

                        Curve fitting and model validation

 MODEL TYPE: Level only

 Level sm. const. = .01

 Prd Period                                                    Sea-

 no. label----------        Actual     Forecast       Trend   sonal        Error

   5 6                    1,194.00     1,953.40                1.00      -759.40

   6 5 weeks ago          2,268.00     1,945.80                1.00       322.20

   7 4                    2,653.00     1,949.02                1.00       703.98

   8 3                    2,039.00     1,956.06                1.00        82.94

   9 2                    2,399.00     1,956.89                1.00       442.11

  10 1 (this week)        2,508.00     1,961.31                1.00       546.69

THE FORECAST

 MAD = 476.22 BIAS = 223.08 RMSE = 528.72

 The forecast for period 11 is:

 Period        Forecast

     11        
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Seasonal Model only

(Seasonal cycle is two weeks)

TIME SERIES FORECASTING

Curve fitting and model validation

 MODEL TYPE: Seasonal

 Level sm. const. = .01  Seasonal sm. const. = .01

 Prd Period                                                    Sea-

 no. label----------        Actual     Forecast       Trend   sonal        Error

   5 6                    1,194.00     1,946.18                1.11      -752.18

   6 5 weeks ago          2,268.00     2,394.17                1.37      -126.17

   7 4                    2,653.00     1,930.19                1.11       722.81

   8 3                    2,039.00     2,400.61                1.37      -361.61

   9 2                    2,399.00     1,941.65                1.11       457.35

  10 1 (this week)        2,508.00     2,399.05                1.37       108.95

THE FORECAST

 MAD = 421.51 BIAS = 8.19 RMSE = 492.60

 The forecast for period 11 is:

 Period        Forecast

     11 

     12       
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Simple Trend Model
TIME SERIES FORECASTING

                        Curve fitting and model validation

 MODEL TYPE: Trend

 Level sm. const. = .40  Trend sm. const. = .01

 Prd Period                                                    Sea-

 no. label----------        Actual     Forecast       Trend   sonal        Error

   5 6                    1,194.00     1,713.96       -3.42    1.00      -519.96

   6 5 weeks ago          2,268.00     1,502.55        -.36    1.00       765.45

   7 4                    2,653.00     1,808.37        3.02    1.00       844.63

   8 3                    2,039.00     2,149.24        2.58    1.00      -110.24

   9 2                    2,399.00     2,107.72        3.74    1.00       291.28

  10 1 (this week)        2,508.00     2,227.98        4.86    1.00       280.02

THE FORECAST

 MAD = 468.60 BIAS = 258.53 RMSE = 539.30

 The forecast for period 11 is:

 Period        Forecast

     11        
            12
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� For the individual sales


� Products in the family with 24-hour delivery


� Products in the family with 1- to 12-week delivery
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		5000		motors/year				875000		Total Weight

		43		replenishment orders				21.875		Shipments of 40K lbs

		175		lbs per motor				1200		Cost per shipment

		500		$/motor

		20348.8372093023		lbs per shipment				40000

		1017.4418604651		Shipping Cost				1200

		43750		Total Shipping				26250

		645		Ordering				328.125

		$   7,267		Inventory				$   28,571

		$   51,662		Total Cost				$   55,150

				Sales before Service Change		Sales after Service Change

		Product Family		5-year Average		Std. Deviation		5-year Average		Std. Deviation1

		Test Group		1,342		335		2,295		576

		Control Group		185		61		224		76

								95

								2

								0.4

		2.4193548387		1.2108108108		control growth						$   1.40

				1.7101341282		test growth

												Change in Sales volume =

						$   38.00		revenue per sale				$   123.20		per 1% decrease in service level

						$36		revenue per sale 2				Inventory Carrying cost per item

												200.2

				1.4123875612		1.0555555556
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		175		lbs per motor				1200		Cost per shipment

		500		$/motor

		20348.8372093023		lbs per shipment				40000

		1017.4418604651		Shipping Cost				1200

		43750		Total Shipping				26250

		645		Ordering				328.125

		$   7,267		Inventory				$   28,571

		$   51,662		Total Cost				$   55,150

				Sales before Service Change		Sales after Service Change

		Product Family		5-year Average		Std. Deviation		5-year Average		Std. Deviation1

		Test Group		1,342		335		2,295		576

		Control Group		185		61		224		76
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								0.4

		2.4193548387		1.2108108108		control growth						$   1.40

				1.7101341282		test growth
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