Carl,  

Your work on the spreadsheets and the report is good.  Some specific comments:  


1)  The  ln(y)  versus  ln(x)  regression gives the closest to a good fit.   So you should be using that in part A 5.  If you use the coefficients in the regression line for ln(y) vs.  ln(x),  the functional relationship between  y  and  x should be different from what you had.    Recall from our derivation in class that if  

ln(y) = m ln(x)  +   b,  then y = c 
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, where c = 
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.   In our case,  m  is quite close to m = -1, and the resulting relationship has been observed before and even given a name:  “Zipf's Law.”    (-2)    

2) It's good that you looked up the populations of the cities in the UK.  The 

table you give for India, though, shows the populations of the ``states''  or 
provinces, not cities.  Also, the idea was to do the same kind of analysis on that data that you did for the US data to see whether the same functional relationship would hold.   (+1 Extra Credit)

3) Your reason for considering location 13 as an outlier in part B is rather``skimpy.'' It would be a lot more convincing to note that in almost all cases, the value for location 13  is quite a bit more than 2 SD's  below the mean for the wafer (even including that one in computing the mean and the SD).     (-1)

4) Finally in B 5, be careful:  The thing that is decreasing as the oxide thickness increases is not the polysilicon thickness, but rather the measure of uniformity of the polysilicon thickness.  In other words, the thicker the oxide layer, the less uniform the polysilicon layer is, and similarly for the other one.   (-1)
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Lab on Correlation, Regression, Data Analysis

A)

1. It does seem like there is a linear relation between x = rank and y = population because as ranks increase from 75 to 1, the populations also increase. Yet, the y = mx + b is not matching this data very well for a regression line.  The regression equals 0.7865 and the residuals show a strong pattern in which the numbers are positive for awhile, then negative, then positive again. This strong pattern indicates a lack of fit.

2. The linear relation between ln(y) and x shows that the greater the population of the 75 largest MSA’s in the United States the greater the natural log will be. For example, the metropolitan area that is ranked 1 has the highest ln of about 16.8 and the 75th ranking area has an ln of 13.4

3. There is an inversely related relationship for ln(y) and ln(x).  As ln(y) decreases from the 1st ranking metropolitan area to the 75th,  ln(x) increases from the 1st ranking area to the 75th. 

4. The regression line decreases moving closer to -1.  However, the residual still shows a strong pattern that the first group of numbers is positive, then begin to be negative and finally become positive again.  This identifies that without the largest populations, there is still a strong pattern.

5. A functional relationship between rank and population implies y = -51269x + 3,861,482. This proves that the population is decreasing when each rank increases.  Therefore, the lower the rank is, the smaller the population will be.

6. Yes the data found support the same conclusions in other countries. For example in the United Kingdom and India:

In the United Kingdom 

	Urban Area
	Population
	Rank

	London
	7,172,091
	1

	Birmingham
	970,892
	2

	Glasgow
	629,501
	3

	Liverpool 
	469,017
	4

	Leeds
	443,247
	5

	Sheffield
	439,866
	6

	Edinburgh
	430,082
	7


In India

	Urban Area
	Population
	Rank

	Uttar Pradesh
	166,197,921
	1

	Maharashtra
	96,878,627
	2

	Bihar
	82,998,509
	3

	West Bengal
	80,176,197
	4

	Andhra Pradesh
	76,210,007
	5

	Tamil Nadu
	62,405,679
	6

	Madhya Pradesh
	60,348,023
	7


B)

1. The Standard Unit statistic could be used to measure the uniformity of the polysilicon thickness across all sites.  The average for wafer A16 equals 506 and the SD equals about 63.  The excel worksheet’s column Averages computes each wafer’s average and SD.

2. The numbers in site 13 reveal a dramatic decrease in each wafer from the previous location.  Each wafer until site 13 had increasing numbers, but site 13 dropped noticeably in each one.  Therefore, it should be excluded because it would tamper with the relationship in the other sites.

3. m1=-0.07 m2=1.22 b=115.36

4. The relation is a good fit because the line fit plots follow to the similar predicted series.  Also, one line fit increases consistently, while the other line fit decreases.   

5. The signs of the coefficients indicate that the roles of the oxide thickness and deposition times are going to offset each other because m1 is negative and m2 is positive.  Therefore, the fixed rate of oxide thickness with a negative m1 and the greater the role of deposition time with a positive m2, the greater the measure of polysilicon thickness will be.  Also, if the positive x2 coefficient is fixed with a positive m2, then the changing x1 coefficient with a negative m1 will cause a decreasing slope.
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