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Background study Dominique Desbois (2008), “Introduction to Scoring Methods: Financial Problems of Farm Holdings”, CS-BIGS, 2(1): 56-76. Objectives: analysis of the causes of farm’s bankruptcy. Find a model which may identify farms with financial difficulties in order to prevent them. Analysis plan: 1. Preparing the database 2. Exploratory data analysis 3. Logistic regression
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Description of the data set



I



1260 farms specialized in field crops



I



response variable Y takes the value “failing” (Y = 1) if the farm failed and “healthy” otherwise (Y = 0)



I



explanatory variables X contain informations about the structure (legal status, type of farming index, agricultural area used, etc.) and 22 ratios according to the following topics: Capitalization, Weight of the Debt, Liquidity, Debt servicing, Capital profitability, Earnings and Productive activity.



See p. 4 of Desbois (2008) fore more details
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Packages used in this course



You may download (function install.packages) or update (function update.packages) these following packages at the beginning of your R session: > install.packages(c("foreign", "xtable", "lattice")) > install.packages(c("car", "classInt", "ROCR", + "BMA"))
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Importing the data set



I



Download the “desbois.zip” file from http://www.bentley.edu/csbigs/csbigs-v2-n1.cfm



I



Unzip the file.



I



Import the “desbois.sav” SPSS file in R after loading the foreign package (functions for reading and writing data stored by statistical packages such as Minitab, SAS, Stata, etc.) : > library(foreign) > farms str(farms)



2. re-order the levels of the interest variable: > farms$DIFF farms$Y levels(farms$STATUS) levels(farms$ToF) any(is.na(farms)) [1] FALSE



No Missing values here. If the awnser were YES, possibility to change the missing values by using imputation techniques (see for example http://en.wikipedia.org/wiki/Imputation_(statistics))
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Exploratory Data Analysis ?



Objectives: 1. obtain some elements of answers to the problem: which are the causes of bankruptcy of the farms ? 2. detect outliers in observations or collinearity between variables. 3. create new pertinent variables (transforming with log, exp, etc., or crossing some variables, etc).
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object



farms belongs to a class with common methods (print, plot, summary); the data live in a data.frame, the workhorse data



container for analysis in R. > class(farms) > summary(farms) > plot(farms)



Useful function to visualize the data set: > edit(farms)
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Basic statistics with R For numeric variable: > > > > > > > >



n dis.Y margin.table(dis.Y) mean(farms$r1) > all(prop.table(dis.Y) == median(farms$r1) + dis.Y/margin.table(dis.Y)) quantile(farms$r1) > addmargins(dis.Y) sd(farms$r1) == sqrt(var(farms$r1)) stem(farms$r1) I



Sweness and Kurtosis statistics can be calculated by loading



e1071 package I



the package r2lh provides functionalities to export some R analysis in a LATEXformat
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Graphics



Main advantages of using graphics: I



a good summary of the data



I



easy to understand and comment



Be careful: graphics may bring some intuitions but comments must be confirmed by statistical test! Here some links with R graphics: I



http://addictedtor.free.fr/graphiques/



I



http://csg.sph.umich.edu/docs/R/graphics-1.pdf
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Attribute variable analysis: Bar plot > col.y = colors()[c(641, 615)] > barplot(dis.Y, main = "Y", col = col.y, space = 0.5)
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In this study, the number of failing farms is close to the number of the healthy farms. colors() returns a vector of the names of available colors in R.
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Attribute variable analysis: Pie Chart > label.ToF = paste(round(prop.table(table(farms$ToF)), + 3) * 100, "%") > with(farms, pie(table(ToF), main = "Type of Farms", + labels = label.ToF, col = heat.colors(6), + cex = 0.8)) > legend("bottomleft", legend = levels(farms$ToF), + fill = heat.colors(6), cex = 0.7) Type of Farms



26.9 % 24.3 %



1.4 % 6.2 %



4% cereals gen.cropping dairy.farm mix.livestock var.crops−livestock soilless.breed
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Numerical variable analysis: boxplot > boxplot(farms$r2, main = "variable r2", col = "lightgrey")
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This variable does not seem to contain any outlier... Thibault LAURENT Scoring with R
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Numerical variable analysis: histogram plot(density(farms$r3), col = "red", type = "n", main = "") hist(farms$r3, breaks = 15, freq = FALSE, col = "royalblue", add = T) rug(farms$r3) lines(density(farms$r3), col = "red")
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N = 1260 Bandwidth = 0.04652



Remark: r3 contains outliers (negative values) Thibault LAURENT Scoring with R
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What can be done after a univariate analysis I



> > > > >



deleting/modifying observations with abnormal values: high/low values for a numeric variable or levels with too few frequencies for an attribute



low.index library(lattice) > xyplot(r2 ~ r1, data = farms, groups = DIFF, auto.key = list(columns = + title = "Scatter plot"), par.settings = simpleTheme(col = col.y)) Scatter plot failing
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(low values of r2 + high values of r1 ) → high probability of failing Thibault LAURENT Scoring with R
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Scatterplot Matrices (with car package) > library(car) > scatterplotMatrix(~r6 + r7 + r8 | DIFF, data = farms, + col = col.y, main = "Weight of the debt variables") weight of the debt variables 0.0
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Bivariate analysis: 2 attributes > > > + + >



op 0.6 the link is strong. In this case, the link is low. We will see in the next slide that the links between attributes and Y are not strong. Thibault LAURENT Scoring with R
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Cramer’s V statistic summary > > + + + + + > > > > >



res.cramer >



par(mfrow = c(1, 3)) boxplot(r11 ~ DIFF, data = farms, xlab = "r11", col = col.y) boxplot(r12 ~ DIFF, data = farms, xlab = "r12", col = col.y) boxplot(r14 ~ DIFF, data = farms, xlab = "r14", col = col.y) par(op) title("Liquidity variables")
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Bivariate analysis: one attribute and one numerical variable (2)



healthy 15



Percent of Total



> library(lattice) > histogram(~r17 | DIFF, + layout = c(1, 2), + nint = 20, data = farms, failing + panel = function(x, + ...) { + panel.histogram(x, + ..., col = col.y[panel.number()]) + })
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Correlation ratio



η2



=



r X l=1



> > > + >



nl



¯l − X ¯ )2 (X nσX2



n > + + + +



res + > + > + + + > + + > >



library(classInt) interval print(matable, file = "coeff.tex", size = "tiny") (Intercept) STATUSproprietorship CNTYNord CNTYOrne CNTYSeine-Maritime HECTARE r1 r3 r17 r24 r36



Estimate -6.118 -1.543 -2.257 -1.472 -0.186 -0.035 11.642 5.915 31.362 -7.437 1.532



Std. Error 1.089 0.400 0.413 0.393 0.388 0.004 0.892 0.785 6.214 2.008 0.332



z value -5.616 -3.860 -5.465 -3.748 -0.478 -7.836 13.051 7.531 5.047 -3.705 4.618



Pr(>|z|) 0.000 0.000 0.000 0.000 0.633 0.000 0.000 0.000 0.000 0.000 0.000



Table: Coefficient of the selected model



ˆ notice for example Be careful before interpreting the coefficients β: the sign associated to STATUS, contrary to what we observed in EDA, due certainly to a problem of multi-collinearity ... Thibault LAURENT Scoring with R
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Estimated adjusted Odds ratio We may calculate the odds ratio and confidence interval by using the functions summary and coeff. > > + > + + + >



lreg.coeffs 
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