Mary,  

      Your work with the spreadsheets is very good,  and the ``report'' is put 

together well.  However:

1)  You are being somewhat too careful and conservative in rejecting a linear relation between  ln(y)  and  ln(x)  in  problem A.  The residuals are much more “random-looking'' than in the other two cases, and the degree of fit indicated by the correlation coefficient is very high.  In fact, the pattern there is rather pronounced and leads to 

an equation of the form    y = c
[image: image1.emf]x

−1

 (the exponent is approximately the 

slope coefficient in the regression line for  ln(y) versus ln(x) ).   This is a pattern

that has been recognized before, and even a given a name: “Zipf's Law.”    (-2)

2)  In problem B, your reason for rejecting the data from location 13 is

somewhat “skimpy.”  It would be more convincing to say how far that

measurement is from the mean, for instance (usually a lot

more than 2 SD below the mean).    (-1)

3) 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)


Grade:   42/46

Mary Arnold                                                                  
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November 18, 2009

Lab on Correlation, Regression, Data Analysis

1.) Upon looking at the plot of ranks vs. population (top), there appears to be some slight curve in the plot. The r-value of -0.7026 would generally suggest strong, negative linear association between rank and population.  However, the slight curvature in the plot of rank vs. population and the strong pattern in the residual plot (bottom) suggest a “lack of fit” of the linear model.
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[image: image3.emf]Ranks  Residual Plot
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2.) The plot of rank vs. ln (population) is roughly linear, suggesting a negative linear association between the two variables.  The r-value of -0.95439 also supports there is strong, negative association between rank and population.  However, the strong pattern in the residual plot suggests a “lack of fit” of the linear model. 
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3.) The plot of ln(rank) vs. ln(population) suggests a negative, linear association between the two variables.  The r-value of the -0.984566 further promotes the strong, negative linear association.  However, the plot of the residuals shows a slightly curved pattern.  Therefore, the linear model is not a fit for the ln(rank) vs. ln(population).
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4.) I repeated steps 1, 2, and 3 on just the 9th through 75th SMA because the 8 or so largest SMA’s are somewhat unrepresentative of the rest. For rank vs. population, there was an r-value of -0.791575, which suggests a moderately strong, negative, linear association between the two variables. However, there is some slight curvature in the plot of rank vs. population and also a strong pattern in the residual plot, so the linear model does not fit for this data.

[image: image8.emf]Rank vs. Population (Excluding First 8)
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[image: image9.emf]Rank  Residual Plot
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 The plot of rank vs. ln(population) suggests a linear, negative association between the two variables.  The r-value of -0.97923 also further suggests a strong, negative linear association between rank and ln(population).  However, the pattern in the residual plot shows that the linear model is not appropriate. 

[image: image10.emf]Rank vs. Ln(Population) (Excluding the First 8)
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[image: image11.emf]Rank  Residual Plot
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The plot of ln(rank) vs. ln(population) suggests a negative, linear association between the two variables.  The r-value of -0.99464 also further suggests a strong, negative, linear association between ln(rank) and ln(population). However, there is a  slight pattern in the plot of the residuals, so the linear model is not an appropriate fit for this data. 

[image: image12.emf]Ln(Rank) vs. Ln(Population)
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[image: image13.emf]Ln(population)  Residual Plot

-0.2

0

0.2

13 13.5 14 14.5 15 15.5 16

Ln(population)

Residuals


5.) Based on the results that I have, I conclude that there is not a linear relation between rank and population.  The residual plots of rank vs. population, rank vs. ln(population), and ln(rank) vs. ln(population) all showed some type of pattern.  Many times, by reexpressing the data in forms of the ln will eliminate any patterns in the residual plots, making the linear model appropriate.  However, this way not the case with this data.  Therefore, the linear model was not an appropriate fit.

Part B

1.) The standard deviation is a statistic to use to measure the uniformity of the polysilicon thickness across all the sites on one of the wafers.  

2.) The data from site 13 on each wafer is considered an “outlier” because all the values from this site are significantly lower than the values from the other 12 sites.

3.) See excel document for multiple regression.

4.) The relation y= m1y1+m2v2 is appropriate for this set of data.  The plot of oxide thickness vs. standard deviation suggests a negative, linear association between the two variables.  There is no pattern in the residual plot.  Therefore, the linear model is appropriate for this data.  The plot of deposition vs. standard deviation suggests a positive, linear association between the two variables. There is no pattern in the plot of the residuals.  Therefore, the linear model is appropriate for this data.
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[image: image15.emf]Oxide Thickness  Residual Plot
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[image: image16.emf]Deposition Time Line Fit  Plot
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[image: image17.emf]Deposition Time  Residual Plot
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5.) M1 is -0.07167, and M2 is 1.211. The value M1 corresponds to oxide thickness. It is negative, which shows that as oxide thickness increases, polysilicon thickness decreases.  The value M2 corresponds to deposition time.  It is positive, which shows that as deposition time increases, polysilicon thickness increases. 
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