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TAKING THE MYSTERY OUT OF CORRELATION ANALYSIS





Correlation analysis is a mathematical way to summarize the strength of the relation�ship between things.  A simple correlation analysis mea�sures the strength of rela�tionship between two things.  A multiple correlation measures the strength of rela�tionship between how several things influence one particular thing.  Correlation does not measure cause and effect.  It only measures the degree of association between things.





Let's talk about simple correlation first.  I take a commuter train every day from work.  I have a choice of several trains to take.  It seems to me that I have a better chance of getting a seat on the 6:07.  It occurs to me that the main reason I have a better chance of getting a seat on that train compared to other rush hour trains is the number of cars on the train.  So, a relationship between the number of cars and the number of available seats was informally conceived (without mathematics and a pencil and paper).





As an observant commuter, I further noticed that the number of avail�able seats on the train was also related to the number of stops the train makes.  Now, I am using more than one thing (number of cars) to predict the number of available seats.  Conceptually this means that I have done a multiple correlation.  Mathematics, then, does in more formal terms, and with greater precision, what people like you and I have been doing all our life - that is, making estimates of outcomes for events based on our observations of how several other things tend to influence these outcomes.





�
To add a dash of math to our example, let's use some simple numbers and allow the luxury of a perfect correlation (1.00 out of a possible 1.00).








		Number of


		Available	Number	Number


	Train	   Seats   	Of Cars	Of Stops


	5:15	2	3	1


	5:30	3	4	2


	6:00	4	5	3


	6:07	?(5)	6	4





Predictive Equation:  Number of Seats =


1/2 Number of Cars + 1/2 Number of Stops	








The way the numbers work out in this example, I can estimate with perfect accuracy the number of seats given the number of cars and number of stops.





The 5:15 train will yield 2 seats, as follows:


	1/2 (3) + 1/2 (1) = 2





And the 6:07 train will yield 5 seats, as follows:


	1/2 (6) + 1/2 (4) = 5





We should always keep in mind the unexpected.  During the summer on Fridays, my predictive ability seems to fail because there is an increas�ing number of "vacation home" commuters filling up the seats.
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�
THE USE OF LATIN SQUARE FOR PRODUCT TESTING





Latin square is a test design.  Its purpose is to explain the influence that several things will have on the thing we are trying to measure.  Let's say we are conducting a product/concept study.  Using the Latin square test design, we can test the effects of different copy approaches, differ�ent product formulation and different market groups (i.e., high potential markets versus low potential markets, as defined by category and/or brand development) on favorable purchase intent.  Using the Latin square test design, we can measure the following things:





	1.	Which copy approach is better:  R, O or N?





	2.	Which product formulation is better: A, B or C?





	3.	Is response affected by market potential?





	4.	Are copy treatment results affected by which product formu�lation is used?  (Statisticians call this interaction.)





	5.	Are copy treatment results affected by market group?





	6.	Are formulation responses affected by which market group we use?





Schematically, here is what the Latin square test design would look like.





Note:	1.	Product formulations A, B, and C are rotated to appear once in each column or row.





	2.	Numbers in parenthesis represent number of people defi�nitely interested in buying after product use (numbers are subtracted from a constant to simplify the arithmetic).





�
LATIN SQUARE TEST DESIGN


	


SQUARE I	COPY APPROACH





	MARKET	R		O		N		Avg.





Top	1	A	(5)	B	(3)	C	(1)	3.0


	2	B	(2)	C	(7)	A	(4)	4.3


	3	C	(6)	A	(4)	B	(3)	4.3





	Avg.	4.3		4.7		2.7		3.9


	


SQUARE II	COPY APPROACH





	MARKET	R		O		N		Avg.





Bottom	1	A	(2)	B	(1)	C	(2)	1.7


	2	B	(4)	C	(2)	A	(2)	2.7


	3	C	(1)	A	(2)	B	(1)	1.3





	Avg.	2.3		1.7		1.7		1.9


	


Grand Avg.		3.3		3.2		2.2		2.9


	








The beauty of the Latin square design is that once the test has been faithfully carried out, the results can be rearranged to clarify the interpretations.  Normally, the results are treated statistically.  The technique, known as "Analysis of Variance," is elegant and highly powerful.  It provides the user with an objective appraisal of the significance of the things that affect the test results, both individually, and in combi�nation.
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You don't have to be a statistician to appreciate the logic and simplicity of a Latin square design.  We can rearrange our data to see very clearly what the test results look like.  For instance, in the first capsule table, you can see that product A and C are equal.  But, when copy approach O was used, interest in product C jumped to 4.5.  There was noticeable interaction between copy approach and product for the remaining products.





CAPSULE TABLE #1


COPY APPROACH








		Total	R	O	N


Product	A	3.2	3.5	3.0	3.0


	B	2.3	3.0	2.0	2.0


	C	3.2	3.5	4.5	1.5





	Grand Avg.	2.9	3.3	3.2	2.2





By looking at capsule table 2, we learn that response is definitely affected by market potential.  In capsule table 1, we learned that prod�uct A and C were equal.  But, capsule table 2 provides additional infor�mation to single out product C as the winner (C has a slight edge over A in top markets).





CAPSULE TABLE #2





	----MARKET POTENTIAL----


		Total	Top Markets	Bottom Markets


	


     Product	A	3.2	4.3	2.0


	B	2.3	2.7	2.0


	C	3.2	4.7	1.7





	Grand Avg.	2.9	3.9	1.9


�



Capsule table 3 shows that the leading copy approach in top markets is approach O.





Since copy approach O is most effective in "top markets" and since the combination of copy O and product C (the winning product) produced the optimum result (see capsule table #1), it seems that copy O may represent the best bet.





CAPSULE TABLE #3





	----MARKET POTENTIAL----


		Total	Top Markets	Bottom Markets


	


     Product	R	3.3	4.3	2.3


	O	3.2	4.7	1.7


	N	2.2	2.7	1.7





	Grand Avg.	2.9	3.9	1.9





�
THE COMPONENTS OF MULTIPLE REGRESSION ANALYSIS





It is useful to think of how much each independent variable contributes to total explained variance.  This is easily accomplished by analyzing each independent vari�able's direct contribution (main effects) and indirect contribution (interactions with other independent variables).





Here is the formula:








�


  B = Beta Weights     r = Product Moments








The following becomes strikingly clear from the work table on the next page:





1.	The percent that each independent variable contributes to total explained variance.





2.	Total variance explained by each variable after the effects of interaction are removed.





3.	The source and magnitude of the effects of interaction.





�
VARIABLES








		002	003	004	005	Total





Direct B2		.4998	.0938	.000020	.1949	.7885





Indirect


  2(BiBjrij)	23	-.0415	-.0415			-.0830





	24	.0007		.0007		.0014





	25	-.0341			-.0341	-.0682





	34		.0010	.0010		.0020





	35		-.0227		-.0227	-.0454





	45			-.0001	-.0001	-.0002





Variance


explained		.4249	.0306	.0016	.1380	[R2].5951





% Variance


explained		72%	5%	0%	23%	100%








The component analysis of R2 uses all the "bi-products" of a multiple regression printout.





.	Beta weights (B) are easily calculated from the b values





.	The product moment correlation coefficients are provided in the correla�tion matrix
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