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Disclaimer

The following presentation is for general information,
education and discussion purposes only.

Views or opinions expressed, whether oral or in
writing do not necessarily reflect those of PartnerRe

nor do they constitute legal or professional advice.
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The need
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Life insurance

Gives protection against loss resulting from death (or
serious illness) of an insured
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Life reinsurer needs to...
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What about Mr Bloggs?
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To model Mr & Mrs Bloggs policy

we decided to build our own, Long Term Protection
Model for pricing
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The tool
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LTPM pricing tool needs to be

User friendly

 Easy to access

o Simple to set-up

e Fast to calculate

o Straightforward to interpret
Flexible

Stable

Secure

Auditable
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We decidedtodo itin R

as opposed to most tools used in the re/insurance
Industry,

because these come often with:

Legacy issues (too heavy)

Calculation constraints (some things are not
possible)

Access issues (desktop versions, use of “workers”,
external clouds)

Transparency issues (black-box)
Maintenance issues (costly upgrade, adaptation)
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why R?

Becoming the standard analytics tool at university
level and in many industries

Free
Open source

Meets our needs
e Fast
e Flexible

Reduces the number of platforms we maintain
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R Is an excellent fit...

... but we also need an infrastructure to support all the
tool requirements
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The workflow
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First, let’s look at the steps in the calculation
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Steps in the calculation

Shiny web interface
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Steps in the calculation

_ Shiny web interface
Dedicated server
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Code repository with version control
and issue tracker

Dedicated server
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Steps in the calculation

@ g U GitLab

Shiny web interface Code repository with version control
Dedicated server and issue tracker
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k g U GitLab

Shiny web interface Code repository with version control

Dedicated server and issue tracker
http://www.freeiconspng.com/images/server-icon T l
‘ Output data

https://openclipart.org
https://commons.wikimedia.org/wiki/File:Gnome-laptop.svg

x https://commons.wikimedia.org/wiki/File:Nexus_5_Front_View.png

https://commons.wikimedia.org/wiki/File:Tablet-apple-ipad.svg
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Pricing exercise

Select an existing pricing exercise

Demo hd

Or enter a name to create a new pricing
exercise:

Calculation runs

Create a new run

Select a model version to use

latest v
Enter a name for the run (or use suggested
name)

Simple run

Select a *.xIsm file to upload

Browse... Simple intput.xlsm

Simple intput.xlsm

No file uploaded.
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Long-Term Protection ' x

@ ltpmtest/home, é We b i nte rfaCe

Pricing exercise

Select an existing pricing exercise
Demo v

Or enter a name to create a new pricing
exercise:

Calculation runs N

Create a new run

Select a model version to use No file uploaded.
latest v

Enter a name for the run (or use suggested

name)

Simple run

Select a *.xIsm file to upload

Browse... Simple intput.xlsm

Simple intput.xlsm
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Pricing exercise

Select an existing pricing exercise
Demo v

Or enter a name to create a new pricing
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latest v
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name)

Simple run

Select a *.xIsm file to upload
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< collaboration

No file uploaded.
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Long-Term Protection ' x

@ ltpmtest/home, é We b i nte rfaCe

Pricing exercise

Select an existing pricing exercise
Demo v

Or enter a name to create a new pricing
exercise:

Calculation runs

Create a new run

Select a model version to use

latest v
Enter a name for the run (or use suggested
name)

Simple run

Select a *.xIsm file to upload

Browse... Simple intput.xlsm

Simple intput.xlsm

< collaboration

No file uploaded.

< choice of model version

< Intuitive names
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Long-Term Protection ' x

@ Ktpmtest/home/ é Web interface

Pricing exercise

Select an existing pricing exercise
Demo v

Or enter a name to create a new pricing
exercise:

Calculation runs

Create a new run

Select a model version to use

latest v
Enter a name for the run (or use suggested
name)

Simple run

Select a *.xIsm file to upload

Browse... Simple intput.xlsm

Simple intput.xlsm

< collaboration

No file uploaded.

< choice of model version

< Intuitive names

< upload of the input data
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LTPM Run Input Output

Model version Run details Controls

This model is based on commit + Name: Simple run Run has completed, no action available.
7f8dc01f22a8289b191a855e50598b0cc9a1b9c4 « Exercise: Demo

from git@gitlab:LTPM/LTPMrun.git « Created: 2017-08-30T12:15:12Z

o Input file: Simple intput.xlsm ( 16635 kB )
+ Maodel points: 1

Log messages Status

Last 10 messages: Status of recent runs:

» run 1334924316 started on August 30, 2017 at

[2017-08-30 ©8:18:82 EDT] INFO: writing table mp-33-calcSumsReinsured to file output/mp-33-calc
12:17:12 GMT, completed after 50.1 seconds

[2017-08-30 ©8:18:082 EDT] INFO: writing table mp-33-calcClaims to file output/mp-33-calcClaims.
[2017-08-30 ©8:18:82 EDT] INFO: writing table mp-33-calcInforce to file output/mp-33-calcInforc
[2017-08-30 ©8:18:02 EDT] INFO: writing table mp-33-calcWop to file output/mp-33-calclop.csv
[2017-08-30 ©8:18:82 EDT] INFO: writing table mp-33-calcPremiumRates to file output/mp-33-calcF
[2017-08-30 ©8:18:02 EDT] INFO: writing table mp-33-calcPremiums to file output/mp-33-calcPremi
[2017-88-30 ©8:18:62 EDT] INFO: writing table mp-33-calcCommiksions to file output/mp-33-calcCc
[2017-08-30 ©8:18:82 EDT] INFO: writing basic cash-flow results to file...

[2017-08-30 ©8:18:082 EDT] INFO: writing table mp-33-cashFlows to file output/mp-33-cashFlows.cs
[2017-08-30 ©8:18:82 EDT] INFO: calculation run finished

& Download complete log & Download complete run
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Run

Input

Output

Model version

This model is based on commit
7f8dc01f22a8289b191a855e50598b0cc9a1b9c4
from git@gitlab:LTPM/LTPMrun.git

Log messages

Last 10 messages

[2017-88-30
[2017-08-3@
[2017-08-30
[2017-08-30
[2017-08-3@
[2017-08-30
[2017-08-30@
[2017-88-38
[2017-08-30
[2017-08-30

es8:
28:
es8:
28:
es:
e8:
es8:
es8:
es:
es8:

18:
18:
18:
18:
18:
18:
18:
18:
18:
18:

e2
ez
e2
ez
e2
ez
e2
e2
e2
ez

EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]

& Download complete log

INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:

writing
writing
writing
writing
writing
writing
writing
writing
writing

table
table
table
table
table
table
table
basic
table

Run details

« Name: Simple run

« Exercise: Demo

» Created: 2017-08-30T12:15:12Z

« Input file: Simple intput.xlsm ( 16635 kB )
+ Model points: 1

mp-33-calcSumsReinsured to file output/mp-33-calc
mp-33-calcClaims to file output/mp-33-calcClaims.
mp-33-calcInforce to file output/mp-33-calcInforc
mp-33-calcWop to file output/mp-33-calclop.csv
mp-33-calcPremiumRates to file output/mp-33-calcF
mp-33-calcPremiums to file output/mp-33-calcPremi
mp-33-calcCommiLsions to file output/mp-33-calcCc
cash-flow results to file...

mp-33-cashFlows to file output/mp-33-cashFlows.cs

calculation run finished

& Download complete run

Controls

Run has completed, no action available.

Status

Status of recent runs:

» run 1334924316 started on August 30, 2017 at
12:17:12 GMT, completed after 50.1 seconds
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Run

Input Output

Model version

This model is based on commit
7f8dc01f22a8289b191a855e50598b0cc9aib9c4
from git@gitlab:LTPM/LTPMrun.git

(Run details

+ Name: Simple run
« Exercise: Demo
« Created: 2017-08-30T12:15:12Z

Controls

Run has completed, no action available.

o Input file: Simple intput.xlsm ( 16635 kB )

Log messages

Last 10 messages:

[2017-08-30@
[2017-088-30
[2017-08-3@
[2017-08-30
[2017-08-30
[2017-08-30@
[2017-08-30
[2017-08-3@
[2017-88-30
[2017-08-3@

e8:
e8:
es:
08:
08:
08:
e8:
es8:
e8:
es:

18:
18:
18:
18:
18:
18:
18:
18:
18:
18:

ez
e2
ez
e2
ez
e2
e2
ez
e2
ez

EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]

& Download complete log

INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:

+ Maodel points: 1

J

Status

Status of recent runs:

o run 1334924316 started on August 30, 2017 at
12:17:12 GMT, completed after 50.1 seconds

table
table
table
table
table
table
table

writing
writing
writing
writing
writing
writing
writing

mp-33-calcSumsReinsured to file output/mp-33-calc
mp-33-calcClaims to file output/mp-33-calcClaims.
mp-33-calcInforce to file output/mp-33-calcInforc
mp-33-calcWop to file output/mp-33-calclop.csv
mp-33-calcPremiumRates to file output/mp-33-calcF
mp-33-calcPremiums to file output/mp-33-calcPremi
mp-33-calcCommiksions to file output/mp-33-calcCe
writing basic cash-flow results to file...

writing table mp-33-cashFlows to file output/mp-33-cashFlows.cs
calculation run finished

& Download complete run
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Run

Input Output

Model version

This model is based on commit
7f8dc01f22a8289b191a855e50598b0cc9a1b9c4
from git@gitlab:LTPM/LTPMrun.git

Log messages

Last 10 messages:

[2017-08-3@
[2017-08-30
[2017-08-30
[2017-08-306
[2017-08-3@
[2017-08-3@
[2017-08-3@
[2017-08-308
[2017-08-30

28:
e8:
88:
es8:
es8:
es:
es8:
es:
e8:

18:
18:
18:
18:
18:
18:
18:
18:
18:

ez
e2
ez
e2
ez
ez
e2
ez
e2

[2017-08-30

e8:

18:

ez

EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]

& Download complete log

INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:

writing
writing
writing
writing
writing
writing
writing
writing
writing

table
table
table
table
table
table
table
basic
table

(Run details

+ Name: Simple run

« Exercise: Demo

« Created: 2017-08-30T12:15:12Z

o Input file: Simple intput.xlsm ( 16635 kB )

+ Maodel points: 1

J

mp-33-calcSumsReinsured to file output/mp-33-calc
mp-33-calcClaims to file output/mp-33-calcClaims.
mp-33-calcInforce to file output/mp-33-calcInforc
mp-33-calcWop to file output/mp-33-calclop.csv
mp-33-calcPremiumRates to file output/mp-33-calcF
mp-33-calcPremiums to file output/mp-33-calcPremi
mp-33—calcCommiLsions to file output/mp-33-calcCc
cash-flow results to file...

mp-33-cashFlows to file output/mp-33-cashFlows.cs

INFO:

calculation run finished

& Download complete run

ﬁontrols

Run has completed, no action available.

~

Status

Status of recent runs:

» run 1334924316 started on August 30, 2017 at

\ 12:17:12 GMT, completed after 50.1 secory
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Run

Input

Output

Model version

This model is based on commit

7f8dc01f22a8289b191a855e50598b0cc9a1b9c4

from git@gitlab:LTPM/LTPMrun.git

(Run details

+ Name: Simple run

« Exercise: Demo

« Created: 2017-08-30T12:15:12Z2

o Input file: Simple intput.xlsm ( 16635 kB )
+ Maodel points: 1

J

0g messages

Last 10 messages:

[2017-08-30 ©8:18:02
[2017-08-30 ©8:18:62
[2017-08-30 ©8:18:02
[2017-08-30 ©8:18:02
[2017-08-30 ©8:18:82
[2017-08-30 ©8:18:02
[2017-08-30 ©8:18:62
[2017-08-30 ©8:18:02
[2017-08-30 ©8:18:82

\\\53917-08-36 88:18:02

4

EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]

INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:

writing
writing
writing
writing
writing
writing
writing
writing
writing

table
table
table
table
table
table
table
basic
table

ﬁontrols

Run has completed, no action available.

\ Status

mp-33-calcSumsReinsured to file output/mp-33-calc
mp-33-calcClaims to file output/mp-33-calcClaims.

Status of recent runs:

~

o run 1334924316 started on August 30, 2017 at

12:17:12 GMT, completed after 50.1 seconds
mp-33-calcInforce to file output/mp-33-calcInforc

mp-33-calcWop to file output/mp-33-calclop.csv
mp-33-calcPremiumRates to file output/mp-33-calcF
mp-33-calcPremiums to file output/mp-33-calcPremi
mp-33-calcCommiksions to file output/mp-33-calcCe
cash-flow results to file...

calculation run finished

mp-33-cashFlows to file output/mp-33-cashF10fi;;;)

& Download complete log

»

& Download complete run
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Run

Input

Output

Model version

This model is based on commit

7f8dc01f22a8289b191a855e50598b0cc9a1b9c4

from git@gitlab:LTPM/LTPMrun.git

(Run details

+ Name: Simple run

« Exercise: Demo

» Created: 2017-08-30T12:15:12Z

« |nput file: Simple intput.xlsm ( 16635 kB )
+ Maodel points: 1

J

0g messages

Last 10 messages

EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]

[2017-08-30 ©8:18:62
[2017-08-30 ©8:18:02
[2017-08-30 ©8:18:62
[2017-08-30 ©8:18:02
[2017-08-30 ©8:18:02
[2017-08-30 ©8:18:82
[2017-08-30 ©8:18:02
[2017-08-30 ©8:18:82
[2017-08-30 ©8:18:02
[2017-08-30 ©8:18:62

INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:

writing
writing
writing
writing
writing
writing
writing
writing
writing

table
table
table
table
table
table
table
basic
table

ﬁontrols

Run has completed, no action available.

\ Status

Status of recent runs:

~

» run 1334924316 started on August 30, 2017 at

mp-33-calcSumsReinsured to file output/mp-33-calc 12:1712 GMT leted after 50.1 d
mp-33-calcClaims to file output/mp-33-calcClaims. \ 51 , completed after 50. secory

mp-33-calcInforce to file output/mp-33-calcInforc
mp-33-calcWop to file output/mp-33-calclop.csv
mp-33-calcPremiumRates to file output/mp-33-calcF
mp-33-calcPremiums to file output/mp-33-calcPremi
mp-33-ca1cCommiEsions to file output/mp-33-calcCc
cash-flow results to file...

calculation run finished

mp-33-cashFlows to file output/mp-33-cashF10fi;;;)

& Download complete log

»

& Download complete run
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Run

Input

Model version

This model is based on commit

7f8dc01f22a8289b191a855e50598b0cc9a1b9cd

from git@gitlab:LTPM/LTPMrun.git

fRun details

« Name: Simple run

« Exercise: Demo

» Created: 2017-08-30T12:15:122

« Input file: Simple intput.xlsm ( 16635 kB )

+ Model points: 1

J

0g messages

Last 10 messages:

[2017-08-30@
[2017-88-30
[2017-08-3@
[2017-08-30
[2017-08-3@
[2017-08-30
[2017-08-3@
[2017-08-308
[2017-08-30
[2017-08-30

es:
es8:
e8:
e8:
es:
es:
es8:
es:
es8:
e8:

18:
18:
18:
18:
18:
18:
18:
18:
18:
18:

e2
e2
ez
e2
ez
ez2
e2
ez
e2
ez

EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]
EDT]

INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:
INFO:

writing
writing
writing
writing
writing
writing
writing
writing
writing

table
table
table
table
table
table
table
basic
table

ﬁontrols

~

Run has completed, no action available.

\ Status

mp-33-calcSumsReinsured to file output/mp-33-calc
mp-33-calcClaims to file output/mp-33-calcClaims.
mp-33-calcInforce to file output/mp-33-calcInforc
mp-33-calcWop to file output/mp-33-calclop.csv
mp-33-calcPremiumRates to file output/mp-33-calcF
mp-33-calcPremiums to file output/mp-33-calcPremi
mp-33—calcCommiLsions to file output/mp-33-calcCc
cash-flow results to file...

calculation run finished

mp-33-cashFlows to file output/mp-33-cashF10fi;;;)

& Download complete log

& Download complete run

Status of recent runs:

» run 1334924316 started on August 30, 2017 at

\ 12:17:12 GMT, completed after 50.1 secory
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Long-Term Protection |

@ Itpmtest/runs

LTPM Run Input Output

Generated output

» mp-33-calcClaims.csv [ download ]

* mp-33-calcCommissicns.csv [ download ]

» mp-33-calcincidenceDeath.csv [ download ]

* mp-33-calcincidencelb1.csv [ download ]

» mp-33-calcinforce.csv [ download ]

» mp-33-calcPostincidenceDeathFromLb1.csv [ download ]
* mp-33-calcPremiumRates.csv [ download ]

» mp-33-calcPremiums.csv [ download ]

» mp-33-calcSumsAssured.csv [ download ]

* mp-33-calcSumsReinsured.csv [ download ]

» mp-33-calcWop.csv [ download ]

» mp-33-cashFlows.csv [ do%?load ]

» mp-33-getBaselncidenceRateDeath.csv [ download ]

» mp-33-getBaselncidenceRatelLb1.csv [ download ]

* mp-33-getincidencelmprovFactorDeath.csv [ download ]
» mp-33-getincidencelmprovFactorLb1.csv [ download ]

» mp-33-getLapseRateFromHealthy.csv [ download ]

* mp-33-getLapseRateFromLb1.csv [ download ]
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Model code +

Gitlab reference Run log file
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The anatomy
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GitLab repository
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Shiny applications

There are two Shiny applications in the LTPM:

1. LTPMcreate: the main application where pricing
exercises can be defined and runs can be created.

2. LTPMrun: an interface to each individual run which
displays run details (e.g. input files and settings),
status messages, and provides access to results.

PartnerRe



GitLab repository
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Shiny apps LTPMcreate LTPMrun
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R packages

To support the calculations we have created three R
extension packages:

1. LTPMcalc: includes all functionality for the actual
calculations for the multi-state model.

2. LTPMinput: functionality to convert user input (i.e.
spreadsheets) to an intermediate format (i.e. CSV).

3. LTPMlogging: functionality to allow all scripts and
applications to log time-stamped information to the
console or to a file on disk.
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Shiny apps LTPMcreate LTPMrun
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GitLab repository

Shiny apps LTPMcreate LTPMrun

R. paCkageS 2l LTPMcalc LTPMlogging LTPMinput
git submodules

GitLab GitLab PartnerRe
group project .




Packages as git submodules — GitLab view

@» GitLab Projects ¥ Groups More v v~ This project
@4 @ LTPM > @ LTPMrun *] Repository
o master ILTPMer / src / |-|— v History Q Findfile & ~
I ® a Update LTPMcalc module .. 3f202807 Iy
Maarten-Jan Kallen committed 3 days ago
1)
i Name Last commit Last update
™ M LTPMcalc @ befddSfe
o B LTPMinput @ 7452f6b5

B LTPMlogging @ fc984e68
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4 )
Shiny
application
\ 4

execute.R

Install.R

Input.R
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Executable R scripts

The LTPMrun application has one R script to execute a
full calculation run called execute.R.

This script defines three execution steps, each
Implemented in a separate R script:

1. install.R: installation of R extension packages
required by the run,

2. Input.R: reading and conversion of input file(s)
provided by the user,

3. calc.R: perform the calculations.

PartnerRe



LTPMcalc

The R package which
Implements the actual
model functionality
Including the multi-state
model.

The multi-state model is a
Markov chain, which is a
discrete-time Markov
process.

Implementation details
can be found in the
package ‘vignette’.

Markov chain for claim ealculations in the LTPM

Maarten-Jan Kallen

May 8, 2017
Contents
1 Introduction 1
2 Single-life policy 2
2.1 Single living benefit 2
22 Two IR - oo omeen mn moes RomE S moRE RORE DN AunE B 5 SE =
2.3 Inelding 1apees .. o: < in 565 o vals €078 56 S Fa s b e 2 e e A 5
2 Including elaling . c: o cn oweis g voene weck e Sa e R SEE W 8 o s 10
3 Joint-life policy 13
B0 Inchedimgclabms;: ¢ =q ¢ oow woen S opuEE DEYE 3R OGS BRY o MEF s T em e LT

1 Introduction

This document is an attempt at formalizing the caleulations of claims in the Long-Term Pro-
tection Model (LTPM) at PartnerRe. The goal of the model is to correctly price life insurance
policies based on the expected claims from the insured. Pricing an insurance policy i8 notionally
equivalent to caleulating the size of the premium payments by the insured.

PartnerRe



Flexibility and adaptability
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Master
branch

Choice of actuarial model version

User can choose between:

- the latest released version

- past released versions

- customized version created by themselves

- customized version created by other user

V1.0 V2.0 V3.0 V4.0 V5.0

PartnerRe
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Choice of actuarial model version

Step 3: define a calculation run

Select a model version to use

latest -

AH_LTPMrun_demo_branch (branch)
UG_LTPMrun_demao_branch (branch)
latest

AH_LTPMrun_demo_tag (tag)

PoC (tag)

UG_LTPMrun_demao_tag (tag)
test_Actuariali_v01 (tag)

list of git tags list of git branches

@» GitLab Projects ¥  Groups More v v  This prf g» GitLab Projects ¥  Groups  More v
@,. @ LTPM > @ LTPMrun > Repository * Tags @_‘ @ LTPM I @ LTPMrun > Branches I
& Tags give the ability to mark specific points in history as being important ra Protected branches can be managed in project settings
I ® W test_Actuariall_v@l First vdrsion of the LTPM run based on the new functional specifica I ® Filter by branch name Last update
- 659e2b67 - Refactor calculationfeript - 9 months ago
o ()]
L RS default | protected
W AH_LTPMrun_demo_tag Tag cr§ated through PartnerRe Git GUI -
) - 3f292807 - Update LTPMcalc module - 3 days ago
iyl o 619298 - AH_commit demo tdst src/LTPMcalc - a year ago n
> T dth hP TN F AH_LTPMrun_demo_branch
UG_LTPM di t ted t rt it .
® b runf_m‘ o ag e a. _En ”r-rf:_ug N ?-.T?.r_f:nl TEE m o Zm e g ®© ©- 62119298 - AH_commit demo tes] sr¢/LTPMcalc - a year ago 1701




Quality assurance
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How do we ensure that the model is correct?

We can never guarantee that the model is completely
free of errors and bugs. To minimize errors, we apply
standard practices for quality assurance in software
development:

1. Many small unit tests for individual functions.

2. Integration (i.e. end-to-end) tests using pre-
calculated results.

3. User testing.

PartnerRe



GitLab

e Source code version control using Git.

e Issue tracker to track bugs and our progress in
fixing these.

e Continuous Integration (Cl) ‘pipelines’ to
automatically test —on the target system- all
changes committed to the source code repository.

- performed in target environment
- Immediate upon push
- notifications can be send to Slack

PartnerRe



W GitLab Projects ¥  Groups More v
@4 @ LTPM > @+ LTPMcalc > Pipelines
ay All 198 Pending 0 Running 0 Finished 198 Branches Tags Run Pipeline CILint

@ Status Pipeline Commit Stages
9
o
= ¢ #284 by P master -0 dd195ede —~ & 00:01:38
[ sy |« :
= pose @ Update function reference m... "~ £ about 7 hours ago
Orod] #283ty @ P master o befddsfe 2 & 00:01:23
i ncsasa Y @ Add catch forunhandled exc.. &4 5 days ago
()
¥ master o 50c746c7 : & 00:01:13
7) passed #282 b :
? passed | v @ @ Add Groupld field to DESCRL.. "< & 5 days ago
e V master o 7c0f549%e — & 00:01:23
@) pa #274 b
LSSECW y e ﬁ Assume that select years star... oot £ 6 days ago
»
| SRS - V¥ master -0- 11800c3 — & 000118
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Questions?
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