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Love/Hate Relationship?
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Love/Hate Relationship?

Variance

"W North American
S Actuarial Journal




Reproducibility Powerful Tools ChainLadder Package Example in Excel with R in the background Example in R MS Office and F

Powerful Combination

http://www.r-project.org/

SHHEREL

http://rcom.univie.ac.at/
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ChainLadder Package hosted on Google Code
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e Demos

Project web page:

http://code.google.com/p/chainladder/
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Example in Excel with R in the background

Mack Chain Ladder Method
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Mack Chain Ladder in Excel and R
Example in Excel and R.

The Excel workbook used in the presentation is attached to this PDF file. In
Adobe Reader go to View>Navigation Panels>Attachments to see the
attachments.
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Mack Chain Ladder advantages/disadvantages

Advantages:

1. Easy to explain

2. Reserve variability linked to LDF variability
3. Easy to implement
4

. Excel keeps track of the calculation dependencies

Disadvantages:
1. Sparse triangles can give you wild answers
2. Variance of tail factor hard to determine

3. Method provides only mean and variance
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Bootstrap Method

Data Fitted Residuals
Your
reserving
method
Reserve Bootstrap Resampled
Estimates Triangles Residuals
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Bootstrap Chain Ladder in R

Example in R.

The R script used in the presentation is attached to this PDF file. In Adobe

Reader go to View>Navigation Panels>Attachments to see the attachments.
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Bootstrap advantages/disadvantages

Advantages:
1. Non-parametric
2. Easy to apply and computationally simple

3. Empirical distribution of reserves

Disadvantages:
1. Computationally intensive (minor concern)
2. Not clear how many replications to do
3. Hard to reproduce answers (if you are not careful)
4. Tail factor variability
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Integrating MS Office and R

1. Easy to use R graphics in MS Office

2. Easy to exchange data via the clipboard

@

N o o s

xIsReadWrite package provides functions to natively read
and write Excel files

Easy to connect with databases (ODBC)
RExcel and SWord embed R into Excel and Word
With StatConnector we can use R within MS Office VBA

With rcom we can manipulate MS Office from R
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Mack Exa 1

		Mack Chain Ladder Example

		CANE Fall 2010 Meeting

		Reserve Variability Calculations

				Cumulative Triangle

						Dev 0		Dev 1		Dev 2		Dev 3		Dev 4		Dev 5		Dev 6		Dev 7		Dev 8		Dev 9

				AY 1		357,848		1,124,788		1,735,330		2,218,270		2,745,596		3,319,994		3,466,336		3,606,286		3,833,515		3,901,463

				AY 2		352,118		1,236,139		2,170,033		3,353,322		3,799,067		4,120,063		4,647,867		4,914,039		5,339,085

				AY 3		290,507		1,292,306		2,218,525		3,235,179		3,985,995		4,132,918		4,628,910		4,909,315

				AY 4		310,608		1,418,858		2,195,047		3,757,447		4,029,929		4,381,982		4,588,268

				AY 5		443,160		1,136,350		2,128,333		2,897,821		3,402,672		3,873,311

				AY 6		396,132		1,333,217		2,180,715		2,985,752		3,691,712

				AY 7		440,832		1,288,463		2,419,861		3,483,130

				AY 8		359,480		1,421,128		2,864,498

				AY 9		376,686		1,363,294

				AY 10		344,014

				Load ChainLadder package						Send Triangle Data to R								Plot Triangle

				=RExec("library(ChainLadder)")						=RPut("M", C7:L16)								=RExec("plot(as.triangle(M))")

																		Plot Mack Results

				Mack Chain Ladder Results														=RExec("plot(MackChainLadder(M))")

								Dev to						Mack

						Latest		Date		Ultimate		IBNR		Std Error		CoV

				AY 1		=REval("summary(MackChainLadder(M))$ByOrigin",E19,C7:L16)

				AY 2

				AY 3

				AY 4

				AY 5

				AY 6

				AY 7

				AY 8

				AY 9

				AY 10

				Totals		=TRANSPOSE(REval("summary(MackChainLadder(M))$Totals",E19,C7:L16))
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		Mack Chain Ladder Example

		CANE Fall 2010 Meeting

		Reserve Variability Calculations

				Cumulative Triangle																								Weights

						Dev 0		Dev 1		Dev 2		Dev 3		Dev 4		Dev 5		Dev 6		Dev 7		Dev 8		Dev 9				Dev 0		Dev 1		Dev 2		Dev 3		Dev 4		Dev 5		Dev 6		Dev 7		Dev 8		Dev 9

				AY 1		357,848		1,124,788		1,735,330		2,218,270		2,745,596		3,319,994		3,466,336		3,606,286		3,833,515		3,901,463		AY 1		0.00		0.00		0.00		0.00		0.00		0.00		1.00		1.00		1.00		1.00

				AY 2		352,118		1,236,139		2,170,033		3,353,322		3,799,067		4,120,063		4,647,867		4,914,039		5,339,085				AY 2		0.00		0.00		0.00		0.00		0.00		1.00		1.00		1.00		1.00		1.00

				AY 3		290,507		1,292,306		2,218,525		3,235,179		3,985,995		4,132,918		4,628,910		4,909,315						AY 3		0.00		0.00		0.00		0.00		1.00		1.00		1.00		1.00		1.00		1.00

				AY 4		310,608		1,418,858		2,195,047		3,757,447		4,029,929		4,381,982		4,588,268								AY 4		0.00		0.00		0.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

				AY 5		443,160		1,136,350		2,128,333		2,897,821		3,402,672		3,873,311										AY 5		0.00		0.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

				AY 6		396,132		1,333,217		2,180,715		2,985,752		3,691,712												AY 6		0.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

				AY 7		440,832		1,288,463		2,419,861		3,483,130														AY 7		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

				AY 8		359,480		1,421,128		2,864,498																AY 8		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

				AY 9		376,686		1,363,294																		AY 9		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

				AY 10		344,014																				AY 10		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00		1.00

				Load ChainLadder package						Send Triangle Data to R								Plot Triangle										Send Weights Triangle Data to R

				=RExec("library(ChainLadder)")						=RPut("M", C7:L16)								=RExec("plot(as.triangle(M))")										=RPut("W",N7:W16)

																		Plot Mack Results

				Mack Chain Ladder Results														=RExec("plot(Mack(M,W))")

						=RApply("Mack.byOrigin", C7:L16,N7:W16)

				AY 1																		Helper Functions

				AY 2																		Mack

				AY 3																		function(x,w) MackChainLadder(x,w, alpha = 0, est.sigma = "Mack", tail = TRUE)

				AY 4																		=RSetEval(K25,K26)

				AY 5																		Mack.byOrigin

				AY 6																		function(x,w) summary(MackChainLadder(x,w, alpha = 0, est.sigma = "Mack", tail = TRUE))$ByOrigin

				AY 7																		=RSetEval(K28,K29)

				AY 8																		Mack.Totals

				AY 9																		function(x,w) summary(MackChainLadder(x,w, alpha = 0, est.sigma = "Mack", tail = TRUE))$Totals

				AY 10																		=RSetEval(K31,K32)

				=TRANSPOSE(RApply("Mack.Totals", C7:L16,N7:W16))
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# R script file



# Load the ChainLadder package

  library(ChainLadder)



# Read data from clipboard (first in Excel highligth the

# data you want to transfer and put in on the clipboard via

# Ctrl-C.  In R execute the follwing command

  M <- read.table(file = "clipboard", sep = "\t", na = "")



# Convert M from data.frame to triangle (matrix)

  M <- as.triangle(M)



# Give better row & column names to the triangle

  dimnames(M)$origin <- paste("AY", 1:10)

  dimnames(M)$dev <- paste("DY", 0:9)



# What does our triangle look like?

  plot(M)



# Compute Bootstrap chain ladder and store in B

  B <- BootChainLadder(M)



# Print a concise representation of the calculation

  B



# Visualize the calculation

  plot(B)



# in Windows you can copy a graphic onto the

# clipboard and then paste it onto another 

# application (Word, Excel, ...) 



# in Windows you can also save a graphic in 

# various formats (JPEG, PDF, TIFF, ...) from 

# the graphics window file menu



# on all platforms you can save a graphic to file

# by doing the following

# for example, save a graphic to PDF 

  pdf("boot-graph.pdf") # open graphics device

    plot(B)             # do all plotting you need

  dev.off()             # close the graphics device



# Write the accident year estimates to the clipboard

  write.table(summary(B)$ByOrigin, "clipboard", sep = "\t")

  write.table(summary(B)$Totals,   "clipboard", sep = "\t")



# What exactly did the calculation of the bootstrap produce?

  names(B)



# look at the loss development factors 

# (named f in Mack's paper)

  B$f



# What are the arguments the bootstrap function?

  args(BootChainLadder)



# Compute bootstrap estimate with 

# variance proportional to mean

  B.odp <- BootChainLadder(M, R = 500, process.distr = "od.pois")



# Don't like the 75th and 95th quantiles?

  quantile(B.odp$IBNR.Totals, c(0.5, 0.75, 0.95, 0.975, 0.99, 1))



# Show quantiles in millions

  round(quantile(B.odp$IBNR.Totals, c(0.5, 0.75, 0.95, 0.975, 0.99, 1))/10^6,1)
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The files attached to this PDF file are:



ChainLadder-Mack.xls -- Example where Excel is our front end and 

                        R is working in the background as a calculation

			engine.  Need to have the Excel Add-In RExcel 

			installed and the ChainLadder package.  

			Google search for RExcel.



src-cl-r-xls.R -- R script file to show how bootstrapping works in R.

                  This is a session run entirely in R.  You need to have

		  the package ChainLadder installed in R.



