356- Case study: Baker Field Data

The data to be analyzed in this study was drawn from part of a privately owned farm in southeastern Boone County, Iowa (Colvin, Jaynes, Karlen, Laird & Ambuel 1997). A total of 224 sites within an approximately 350 m × 350 m portion of the field were studied. Because soil nutrient data were not available at 9 of the sites, only 215 of the sites are included in the analyses to follow. 
The 1997 data set to be discussed contains corn yields and measurements of ten soil nutrients.
The purpose is to explore the relationship between yield and soil characteristics to make recommendations about improving the yield.
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	Suggested Approach
	Reason
	Type of questions addressed

	Data Restructuring
	It may be necessary to use transformations because it would help to be able to model the data with a linear model.
	

	Visual Inspection:

Plots of yield vs soil nutrients

Pairwise plots of soil nutrients

Tour plots of soil nutrients
	To see bivariate & multivariate relationships, and to visually check multicollinearity 
	“Which variables are likely to best predict yield?”, “How do presence of soil nutrients relate with each other?”, “Are there any regions which have substantially different yields or nutrient values to their neighbours?”

	Numerical analysis:
Linear regression

Principal component analysis (not in this class)
	To determine the most important factors in yield 
To understand multivariate relationships between nutrients
	“Which variables are likely to best predict yield?”, “Are there dependencies among soil nutrients?”
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[image: image3.png]igure 3: Scattérplots of Lalcium versus corn yield and 1/Calcium versus corn yield. Levels
"high, medium and l-w yield are brushed in green, navy and red, respectively.




[image: image4.png]Figure 4: Scatterplots of Copper versus corn yield and log(Copper) versus corn yield. Levels
of high, medium and low yield are brushed in green, navy and red, respectively.




[image: image5.png]Figure 5: Scatterplots of Iron versus corn yield and log(Iron) versus corn yield. Levels of
high, medium and low yield are brushed in green, navy and red, respectively. .
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Figure 13: Matrix of pairwise scatterplots of all soil variables. Most variables have a positive

relationship, with the exception of Calcium and Iron, and Copper and Iron.
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Now it is clear

linear relatioaship with Iron. Also note that Cal-
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Figure 14: Matrix of pairwise scatterplot
that Calcium, like Copper, has some non-

cium, Copper, Magnesium, and Zinc are strongly related. Similarly Potassium and Phos-

ohorus are stronelyv related. and Boron and Sodium are strongly related.




[image: image10.png]Residual Standard Error = 13.6748, Multiple R-Square = 0.5581
N = 214, F-statistic = 25.6406 on 10 and 203 df, p-value = 0
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[image: image11.png]Residual Standard Error = 13.599/, Multiple R-Square = 0.552:
N = 214, F-statistic = 51.2982 on § and 208 df, p-value = 0
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[image: image12.png]Im(formula = data$Corn97BY ~ log(data$Cu) + log(data$P))

Residual standard error: 14.97,

Multiple R-squared: 0.4864, Adjusted R-squared: 0.4816

F-statistic: 100.4 on 2 and 212 DF, p-value: <2.2e-16
Estimate Std. Error t value Pr(>lt|)

(Intercept) 110919  6.121 18.122 <2e-16 ***

log(data$Cu) 18.787 1.836 10.231 <2e-16 ***

log(data$P) 9.858 1.921 5.132 6.46e-07 ***

Residuals:

Min 1Q Median 3Q Max
-77.1574 -8.0994  0.7851 8.5211 30.0006

Shapiro-Wilk normality test
data: data$Corm97BY
W = 0.9546, p-value = 2.522¢-06
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Shapiro-Wilk normality test

data: data$Corn97BY"2

W =0.9876, p-value = 0.05776

Im(formula = data$Corn97BY "2 ~ log(data$Cu) + log(data$P))
Estimate Std. Error t value Pr(>|t|)

(Intercept) 10863.8 1736.3 6.257 2.14e-09 ***

log(data$Cu) $5349.2  520.9 10.270 <2e-16 ***

log(data$P) 31069 544.9 5.702 3.94e-08 ***

Residuals: Min 1Q Median 3Q Max
-17802.01 -2634.31 42.36 2588.55 10011.60
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Estimate Std. Error t value Pr(>|t|)
(Intercept) ~ -2.1498  0.2897 7422 2.76e-12 ***
log(dataCu)  0.8924  0.0869 10270  <2e-16 ***
log(datatP)  0.5183  0.0909 5702  3.94e-08 ***

Residuals: Min 1Q Median 3Q Max
-2.969826 -0.439470 0.007066 0.431836 1.670188

Residual standard error: 0.7084

Muitiple R-squared: 0.5028, Adjusted R-squared: 0.4981

F-statistic: 107.2 on 2 and 212 DF, p-value: <2.2e-16





