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[image: image1.png]Homework Assignment 7
Due in Week 8 and worth 30 points.

‘The experiment data in below table was to evaluate the effects of three variables on invoice errors for a company. Invoice errors had been a major contributor to lengthening the time that
customers took to pay their invoices and increasing the accounts receivables for a major chemical company. It was conjectured that the errors might be due to the size of the customer (larger
customers have more complex orders), the customer location (foreign orders are more complicated), and the type of product. A subset of the data fs summarized in the following Table.

Table: Invoice Experiment Error
Customer Size Customer Location Product Type  Number of Errors.
» x = 15
+ E - 18
, + - 6
. + S 2
s - + 19
» - + 23
8 + . 16
+ + + 21

Customer Size: Small (3, Large (+)

Customer Location: Forsign (), Domestic (+)

Product Type: Commodity (9, Specialty (=)
Reference: Moen, Nolan, and Provost (R. D. Moen, T. W Nolan and L. P. Provost. Improving Quality through Planned Experimentation. New York: McGraw-Hil, 1991)
Use the date in table above and answier the following questions in the space provided below:

1. What s the nature of the effects of the factors studied in this experiment?
2 What strategy wouid you use to reduce invoice errors, given the results of this experiment?




Question 1: Determining the Nature of Effects of the Factors 

	Table 1: Invoice Experiment Error

	Customer Size
	Customer Location
	Product Type
	Number of Errors

	-
	-
	-
	15

	+
	-
	-
	18

	-
	+
	-
	6

	+
	+
	-
	2

	-
	-
	+
	19

	+
	-
	+
	23

	-
	+
	+
	16

	+
	+
	+
	21

	
	
	
	

	Customer Size: Small (-), Large (+)
	
	

	Customer Location: Foreign (-), Domestic (+)
	
	

	Product Type: Commodity (-), Specialty (+)
	
	

	
	Table 2: ANOVA Results
	
	

	Customer Size effect
	average errors (large)
	average errors (small)
	

	2
	16
	14
	

	
	
	
	

	Customer Location effect
	average errors (Foreign)
	average errors (domestic)
	

	7.5
	18.75
	11.25
	

	
	
	
	

	Product Type
	average error (Commodity)
	average error (specialty)
	

	9.5
	10.25
	19.75
	

	
	
	
	



The use of a Design of Experiment analysis is to evaluate on the nature of relationship that exists among several factors under an investigation. A Design of Experiment investigation provides a model of direction and correct number of runs needed to elaborate on the existence of a unique variation in a relationship. Consequently, table 1 and 2 above relates to the outcomes of a two-level factorial design, which allows elements to be assessed at low and high extremes. The outcome of the ANOVA analysis can be inferred to indicate a positive correlation involved in the nature of relationship among the key-factors, which include customer size, customer location, and product Type. 


Figure 3: Interactions among the Combination Options
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	Effect
	1.5
	Effect
	2.5
	Effect
	5
	


Similarly, a positive variation exists among the combination of options available for each factor. Figure 3 above reveals a positive and strong variation involving several combination options concerning the customer size and location, which has an effect of 1.5. Alternatively, the aggregate effect on the relationship between customer size and product type is 2.5. The highest variation exists when a combination of options regarding the product type vis-à-vis customer location because of an overall effect of 5.0. The positive value regarding to the 5.0 effect between product type and location implies that the business experience the highest delay in invoice-clearance when a particular order entails either commodity and foreign or specialty and domestic features. 

Question b: Strategy to Reduce Invoice Error

Figure 3 relating to the nature of interaction among the six combination-options quantifies the effects of particular combination toward increasing the number of invoice error. Therefore, a variation effect of 5.0, which involves the relationship between Product type and customer location depicts the highest incidences of invoice error. An effective strategy has a goal to eliminate invoice errors regarding consumer orders that have combination of product type and customer location (+ +, - -, or - -, + +). 

Therefore, a practical strategy-statement should explicitly state that significant efforts are required to minimize delays involving customer orders with domestic-and-specialty features, domestic-and-commodity attributes, or foreign-and-commodity order as well as foreign-and-specialty items. 

Another reliable business strategy should emphasis on the customer orders that involves the combination of options that relates to customer size and customer location because of the least effect (1.5) toward invoice errors. Therefore, the company receives prompt payments from orders that have combination of (++, +-, or - -, -+). Consequently, a practical marketing strategy should strive to generate more sales from large-domestic purchase order and large-foreign orders, or small-foreign order and small-domestic orders. The first strategy aims to minimize the invoice error and the latter model maximizes on the existing business efficiency from a combination that involve customer size as well as customer location
