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(𝑥1, 𝑥2)

http://www.stratebi.com/


(2.51, 320.47)

(59, 54734.42)

 

1. EJEMPLO <- read.csv("EJEMPLO_KMEANS.csv", sep=",", 
header = TRUE) 

2. EJEMPLO <- EJEMPLO[,2:3] 
3. head(EJEMPLO) 
4. EJEMPLO<-scale(EJEMPLO) 
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1. D<-dist(EJEMPLO) 
2. PJ<-hclust(D) 
3. plot(PJ, hang=-1) 

1. KM<-kmeans(EJEMPLO,5) 
2. KM$cluster 
3. table(KM$cluster) 

1. library(cluster) 
2. library(factoextra) 
3. fviz_nbclust(x = EJEMPLO, FUNcluster = kmeans, method = "wss", 

k.max = 15, 

4.              diss = get_dist(EJEMPLO, method = "euclidean"), 
nstart = 50) 
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𝑅2

(32.86, 25)
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1. library(readr) 
2. loans1 <- read.csv("loans.csv") 
3. str(loans1) 
4. summary(loans1) 

   'data.frame': 9578 obs. of  14 variables: 
 $ credit.policy    : int  1 1 1 1 1 1 1 1 1 1 ... 
 $ purpose          : Factor w/ 7 levels "all_other","credit_card",..: 3 
2 3 3 2 2 3 1 5 3 ... 
 $ int.rate         : num  0.119 0.107 0.136 0.101 0.143 ... 
 $ installment      : num  829 228 367 162 103 ... 
 $ log.annual.inc   : num  11.4 11.1 10.4 11.4 11.3 ... 
 $ dti              : num  19.5 14.3 11.6 8.1 15 ... 
 $ fico             : int  737 707 682 712 667 727 667 722 682 707 ... 
 $ days.with.cr.line: num  5640 2760 4710 2700 4066 ... 
 $ revol.bal        : int  28854 33623 3511 33667 4740 50807 3839 24220 6
9909 5630 ... 
 $ revol.util       : num  52.1 76.7 25.6 73.2 39.5 51 76.8 68.6 51.1 23 
... 
 $ inq.last.6mths   : int  0 0 1 1 0 0 0 0 1 1 ... 
 $ delinq.2yrs      : int  0 0 0 0 1 0 0 0 0 0 ... 
 $ pub.rec          : int  0 0 0 0 0 0 1 0 0 0 ... 
 $ not.fully.paid   : int  0 0 0 0 0 0 1 1 0 0 ... 
 credit.policy                 purpose        int.rate       installment 
    
 Min.   :0.000   all_other         :2331   Min.   :0.0600   Min.   : 15.6
7   

http://www.stratebi.com/
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 1st Qu.:1.000   credit_card       :1262   1st Qu.:0.1039   1st Qu.:163.7
7   
 Median :1.000   debt_consolidation:3957   Median :0.1221   Median :268.9
5   
 Mean   :0.805   educational       : 343   Mean   :0.1226   Mean   :319.0
9   
 3rd Qu.:1.000   home_improvement  : 629   3rd Qu.:0.1407   3rd Qu.:432.7
6   
 Max.   :1.000   major_purchase    : 437   Max.   :0.2164   Max.   :940.1
4   
                 small_business    : 619                                 
    
 log.annual.inc        dti              fico       days.with.cr.line 
 Min.   : 7.548   Min.   : 0.000   Min.   :612.0   Min.   :  179     
 1st Qu.:10.558   1st Qu.: 7.213   1st Qu.:682.0   1st Qu.: 2820     
 Median :10.928   Median :12.665   Median :707.0   Median : 4140     
 Mean   :10.932   Mean   :12.607   Mean   :710.8   Mean   : 4562     
 3rd Qu.:11.290   3rd Qu.:17.950   3rd Qu.:737.0   3rd Qu.: 5730     
 Max.   :14.528   Max.   :29.960   Max.   :827.0   Max.   :17640     
 NA's   :4                                         NA's   :29        
   revol.bal         revol.util     inq.last.6mths    delinq.2yrs      
 Min.   :      0   Min.   :  0.00   Min.   : 0.000   Min.   : 0.0000   
 1st Qu.:   3187   1st Qu.: 22.70   1st Qu.: 0.000   1st Qu.: 0.0000   
 Median :   8596   Median : 46.40   Median : 1.000   Median : 0.0000   
 Mean   :  16914   Mean   : 46.87   Mean   : 1.572   Mean   : 0.1638   
 3rd Qu.:  18250   3rd Qu.: 71.00   3rd Qu.: 2.000   3rd Qu.: 0.0000   
 Max.   :1207359   Max.   :119.00   Max.   :33.000   Max.   :13.0000   
                   NA's   :62       NA's   :29       NA's   :29        
    pub.rec       not.fully.paid   
 Min.   :0.0000   Min.   :0.0000   
 1st Qu.:0.0000   1st Qu.:0.0000   
 Median :0.0000   Median :0.0000   
 Mean   :0.0621   Mean   :0.1601   
 3rd Qu.:0.0000   3rd Qu.:0.0000   
 Max.   :5.0000   Max.   :1.0000   
 NA's   :29         

 

 

1. # Proportion of loans not paid fully 
2. table(loans1$not.fully.paid) 

http://www.stratebi.com/
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1.    0    1  
2. 8045 1533  

1533

9578
× 100 = 16%

Tenemos un claro caso de unbalanced data. Esto significa que cuando empleemos un Random Forest tendremos un 

 

 

apply(loans1,2,function(x){ sum(is.na(x))}) 

1.      credit.policy           purpose          int.rate 
2.                 0                 0                 0 
3.       installment    log.annual.inc               dti 
4.                 0                 4                 0 
5.              fico days.with.cr.line         revol.bal 
6.                 0                29                 0 
7.        revol.util    inq.last.6mths       delinq.2yrs 
8.                62                29                29 
9.           pub.rec    not.fully.paid 
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10.          29                 0 

1. > missing <- subset(loans1, is.na(log.annual.inc) | is.na(days.w
ith.cr.line) | is.na(revol.util) | is.na(inq.last.6mths) | is.na

(delinq.2yrs) | is.na(pub.rec)) 

2. > nrow(missing) 
3. [1] 62 
4. > table(missing$not.fully.paid) 
5.   
6.  0  1 
7. 50 12 

1. > loans2 <- na.omit(loans1) 
2. > apply(loans2,2,function(x){ sum(is.na(x))}) 
3.     credit.policy           purpose          int.rate 
4.                 0                 0                 0 
5.       installment    log.annual.inc               dti 
6.                 0                 0                 0 
7.              fico days.with.cr.line         revol.bal 
8.                 0                 0                 0 
9.        revol.util    inq.last.6mths       delinq.2yrs 
10.           0                 0                 0 

11.     pub.rec    not.fully.paid 

12.           0                 0 

1. > loans2$not.fully.paid <- as.factor(loans2$not.fully.paid) 
2. > loans2$credit.policy <- as.factor(loans2$credit.policy) 

1. loans <- loans2 
2.   
3. Y<-which(loans2$not.fully.paid==1) 
4.   
5. loans_unbalanced <- loans 
6.   
7.       Y1 = sample(Y) 
8.       Y2 = sample(Y) 
9.       Y3 = sample(Y) 
10. Y4 = sample(Y) 

11.   

12. loans_balanced <- rbind(loans,loans[Y1,],loans[Y2,], 

loans[Y3,], loans[Y4,]) 
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1. # Unbalanced_data 
2. set.seed(2019) 
3. train=sample(1:nrow(loans_unbalanced),round(0.7*nrow(loans_unbal

anced))) 

4. loans_unbalanced_train = loans_unbalanced[train,] 
5. dim(loans_unbalanced_train) 
6. loans_unbalanced_test = loans_unbalanced[-train,] 
7. loans_test_aux = loans_unbalanced[-train,] 
8. dim(loans_unbalanced_test) 
9. nrow(loans_unbalanced_train)+nrow(loans_unbalanced_test) 
10.   

11.   

12. # Balanced_data 

13. set.seed(2019) 

14. train=sample(1:nrow(loans_balanced),round(0.7*nrow(loans_ba

lanced))) 

15. loans_balanced_train = loans_balanced[train,] 

16. dim(loans_balanced_train) 

17. loans_balanced_test = loans_balanced[-train,] 

18. loans_test_aux = loans_balanced[-train,] 

19. dim(loans_balanced_test) 

20. nrow(loans_balanced_train)+nrow(loans_balanced_test) 

 

 

1. set.seed(2019) 
2. library(randomForest) 
3. Modelo1 <- randomForest( 
4.   formula = not.fully.paid ~ ., 
5.   data = loans_balanced_train 
6. ) 

http://www.stratebi.com/
http://stat.ethz.ch/R-manual/R-devel/library/base/html/set.seed.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/sample.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/nrow.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/round.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/nrow.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/dim.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/dim.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/nrow.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/nrow.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/set.seed.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/sample.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/nrow.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/round.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/nrow.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/dim.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/dim.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/nrow.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/nrow.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/set.seed.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/library.html
http://stat.ethz.ch/R-manual/R-devel/library/stats/html/formula.html
http://stat.ethz.ch/R-manual/R-devel/library/utils/html/data.html


 

 

1. Test1 <- predict(Modelo1, loans_unbalanced_test, type = "class") 
2. Test2 <- predict(Modelo1, loans_balanced_test, type = "class") 
3.   
4. accuracy_unbalanced_train <- mean(Test1 == loans_unbalanced_test

$not.fully.paid) 

5. accuracy_balanced_train <- mean(Test2 == loans_balanced_test$not
.fully.paid) 

1. library(ranger) 
2. Modelo1 <- ranger( 
3.   formula = not.fully.paid ~ ., 
4.   data = loans_balanced_train, 
5.   num.trees = 500, 
6.   importance = 'permutation' 
7. ) 
8.   
9. library(ggplot2) 
10. library(dplyr) 

11. list_features=data.frame("feature"= names(Modelo1$variable.

importance), 

12.                          "value"=unname(Modelo1$variable.im

portance)) 

13. list_features %>% 

14.   dplyr::arrange(desc(value)) %>% 

15.   dplyr::top_n(10) %>% 

16.   ggplot(aes(reorder(feature, value), value)) + 

17.   geom_col() + 

18.   coord_flip() + 

19.   ggtitle("Top 10 important variables") 
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