Working with
An Actuarial
Spreadsheet

3/3/17
UCEN SB Mission Room
3:00 pm



Purpose of today

Define some basic actuarial techniques/vocab
Get you exposed to the work

Hopefully by the end of the event, you will feel:

- More prepared to enter the workforce
- Encouraged to participate in the CAL and/or
SOA Case comp

Right now: 5 min to meet your teammates



Case Competition Teams

CAL 1 Meet Gala Daniel Rondon | Dorothy Li John Zhou
CAL 2 James David Hoskins | Johnny Trinh Eileen Zhu
Henderson
CAL 3 Andrew De Los | Ryo Ichimura Edwin Wu Hejia Xu
Santos
CAL 4 Josh Urs Reed Gilbreth Darius Hsieh Jordan Jang
CAL 5 Benjamin Ho Brandon Evelyn Fang Sam Zhang
Villadiego
SOA Meet Gala Stephanie Daniel Richard Ryo
Lee Rondon Qian Ichimura




Programs used by actuaries:
Excel (1)
Company Specific programs
VBA
R
SQOL
SAS




Background
Knowledge
X

Need this before beginning
spreadsheet work

Today, covering health case
from CAL CC 2016


http://actuaryclub.pstat.ucsb.edu/wp-content/uploads/2012/04/CAL-Health-and-Benefit-Question.pdf
http://actuaryclub.pstat.ucsb.edu/wp-content/uploads/2012/04/CAL-Health-and-Benefit-Question.pdf
http://actuaryclub.pstat.ucsb.edu/wp-content/uploads/2012/04/CAL-Health-and-Benefit-Question.pdf

H&B actuaries often
Analyze past medical trends to
Model future claim costs



Reserving

Losses happen everyday but don’t get
recorded immediately

Q: Give an example of why it doesn’t get recorded immediately

Insurer needs to set aside sufficient funds
to pay claims that have already occurred



Reserving

Reserving- estimating the current liability
associated with future claim payments

Incurred But not Reported claims- the
amount owed by an insurer to all valid
claimants who have a covered loss but
have not reported it.

Q: Who is an insurer and who is a claimant? Give an example



2 major sources of uncertainty
regarding unpaid claims

Incurred but not enough reported (IBNER)

Estimated claim payments on known claims tend to increase
over time until final settled

Incurred but not yet reported (IBNYR)



Briefly explain the concept of incurred
but not reported (IBNR) losses.



Loss Development Method

Many different Loss Reserving Methods:

We will be using Loss Development
Method

Paid and incurred loss data is sorted
into triangle format



Using claims data, construct a loss triangle
and estimate IBNR



Creating the key

Given: date incurred, date paid
Want: sorting code that uses both
Right click Insert col to left

Use: =concatenate(incurred date, paid
date)

Drag down



Making a reference table

Make it a table that we can reference later

Select data (Shortcut: hold down shift, ctrl,
down arrow all at once)

In the Insert Tab
Table
Ok
Rename it



Construct the table

Told: we have data from 1/12 to 3/15
Want: incurred data as rows
Paid data as columns

Set up table with every month as a date



Arranging the table

Paid
Incurred 201201 201202 201203 201204 201205 201206 201207 201208 201209 201210 201211 201212 201301 201302 201303 201304 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05 2E+05
201201
201202
201203
201204
201205
201206
201207
201208
201209
201210
201211
201212
201301
201302
201303
201304
201305
201306
201307
201308
201309
201310
201311
201312
201401
201402
201403
201404
201405
201406
201407
201408
201409
201410
201411
201412
201501
201502

L o) Paid
Incurred 201201 201202 201203
201201

201202

201203
Zoomed in:
° 201205

201206
201207




Filling in the table with paid data

Going to use a vlookup:

=IFNA(VLOOKUP(CONCATENATE(Incurred Date, Paid date),
reference table ,4,FALSE),0)

IFNA(_,0) makes it so there aren’t error statements
Anchoring tips for this table:

$(incurred Col)(Paid row)
(incurred Col)$(Paidrow)



Filled in Table 1
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Refer to Table 1 in Claims Data tab of

http://actuaryclub.pstat.ucsb.edu/wp-content/uploads/2012/04/
CAL-Health-Data-Solution-Final.xlsx
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Development- The difference on
successive valuation dates between
observed values

l.e. financial activity on claims from the
time they occur to the time they are
eventually settled and paid



Accumulated paid amt by number of months

Want to reorganize the data in an actuarial way:

Let’s accumulate how much money was
paid off within the first month for claim a
claim that was incurred in January 2012.

Table 2
Paid Months of Develop
Incurred 201201 Month # Incurred 1

| 201201‘ S 6,662,299 1 201201 S 6,662,299




Accumulated paid amt by number of months

Let’s accumulate how much money was paid off
within the first two months for claim a claim that
was incurred in January 2012.

Paid _
Incurred 201201 201202

| | 201201‘ S 6,662,299 $ 13,847,527
6,662,299+13,847,527=20,509,826
'
Months of Development
Month # Incurred 1 2

i 201201 $ 6,662,299 S 20,509,826



Accumulated paid amt by number of months

Let’s find general formula for all possible
months of development for all months of
Incurred:

Use Sum and use Offset function
|.e. first cell =SUM(OFFSET($H4,0,$G47):0FFSET($H4,0,$G47+1$46-1))

Drag



Accumulated paid amt by number of months

is fills in the rest of the table:
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Refer to black portion of table 2 in Claims Data tab of

http://actuaryclub.pstat.ucsb.edu/wp-content/uploads/2012/04/CAL-He
alth-Data-Solution-Final.xlsx
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Loss development factors- the ratio of
losses at successive evaluations for a
defined group of claims



Age-to-Age Loss Development Factors

Can check the ratio of successive development years

i.e. What’s the ratio between paid claims from m1l & m2 that were incurred in

1/20127?
Table 2
Months of Development

Month # Incurred 1 2
1 201201| S 6,662,299 S 20,509,826

20,509,826/6,662,299= 3.078491

Table 3
Development Factors

Month Month # Incurred 1to2
1 1 201201 3.078491




Filled in Table 3

Fill in the rest of table 3 by dragging:
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Refer to black portion of table 3 in Claims Data tab of

http://actuaryclub.pstat.ucsb.edu/wp-content/uploads/2012/04/CAL-Healt
h-Data-Solution-Final.xlsx
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[ Table3 [

Development Factors

Month Month # Incurred lto2
[ 1 1 201201 3.078491
Modeling future loss development 22 mm e
3 3 201203 2.382167
4 4 201204 2.454301
5 5 201205 2.169918
6_ 6_ 201206 2.198256
7 7 201207 2.300855
8 8 201208 2.233100
9 9 201209 2.253558
10 10 201210 2.370562
11 11 201211 2.240652
12 12 201212 2.135595
1 13_ 201301 3.078491
2_ 14_ 201302 2.984821
3 15 201303 2.382167
4 16 201304 2.454301
5 17 201305 2.169918
6 18 201306 2.198256
Can average past age-to-age development o 1 ol pee
8 20 201308 2.233100
factors to model the loss development o m amws|  22sasss
lﬂ_ 22. 201310 2.370562
11 23 201311 2.240652
12 24 201312 2.135595
. . 1 25 201401 3.078491
i.e. averaging all of the development factors for 1 to 2 months - T e
from incurred 1/2012-2/2015 can give us an estimate of | 2asner
development factor for 1 to 2 months for 3/2015 5 29 201405 2169918
6 30 201406 2.198256
7 31 201407 2.300855
8 32 201408 2.233100
9 33 201409 2.253558
10 34 201410 2.370562
11_ 35_ 201411 2.240652
12 36_ 201412 2.135595
1 37 201501 3.078491
2 38 201502 2.984821
3 39 201503 2.433425




Filled in Table 3 (red)

Fill in the rest of Table 3 by dragging:
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Refer to red portion of table 3 in Claims Data tab of

http://actuaryclub.pstat.ucsb.edu/wp-content/uploads/2012/04/CAL-Heal
th-Data-Solution-Final.xlsx
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Table 2

Months of Development
Month # Incurred il 2
1 201201| $ 6,662,299 S 20,509,826 o o o
T imroasvo  Estimating paid amounts for future months
3 201203] 5 11,230,034 S 26,751,818
4 201204| $ 10,411,526 $ 25,553,020
5 201205 $ 12,467,162 S 27,052,723
6 201206 $ 12,846,338 § 28,239,541
7 201207| $ 10,801,015 S 24,851,572
8 201208| $ 12,930,442 $ 28,874,976
9 201209 $ 12,637,707 S 28,479,802
10 201210] S 12,965,355 S 30,735,181
11 201211 $ 13,546,707 $ 30,353,458
2 e usmen o aes® Now we can project potential claims and fill in all the blank
14 201302 $ 8,110,745 S 24,209,120 . . .
15 201303] S 11,655,691 S 27,765,804
space from below the triangle in table on slide 23
16 201304 $ 10,476,240 $ 25,711,848
17 201305| S 12,380,049 S 26,863,694
18 201306] S 13_,158,331 S 28,925,381
19 201307| $ 10,369,254 S 23,858,153
20 201308 13,831,668 30,887,504
% aoee|s s ¢ nmsxs 1.€. Take 1st month of development from 3/2015
22 201310] S 12,259,122 S 29,062,434
23 201311 $ 14,027,306 S 31,430,313 ($1 1,922, 196)
24 201312| S 14,529,024 $ 31,028,106
25 201401 $ 7,452,347 § 22,941,980 . o
% amls sonow s seauss  MuUltiply it by our development factor of from 1 to 2 for
27 201403 $ 11,045,022 § 26,311,089 . . .
s aouols wos2sm s mensn  Claims incurred 3/2015 (2.433425 found on slide 27)
29 201405] S 12,397,841 S 26,902,302 :
30 201406 $ 13,190,664 S 28,996,458
31 201407| S 11,383,654 S 26,192,140
32 201408 $ 13,600,244 $ 30,370,711
33 201409 $ 14,315,244 $ 32,260,228 . . .
aamels e s sueie 1NIS gives Us a projected $29,011,767 of needed money for
35 201411 $ 13,849,885 S 31,032,775 . ’ ? .
o e s seansw S wsnew  4/2015 to pay for claims that were incurred 3/2015
37 201501 $ 7,450,151 $ 22,935,220
38 201502 $ 8,238,399 S 24,590,144
39 201503 § 11,922,196 § 29,011,767
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3 ] s 5 ] 03 3 = 5 T £ e T3 7 m ) 3] 7z = 3 = 5% 51 Y 55 Ty 5% [
T TE529% §E0S09.26 FUSSLLE § OTAIATT § SEGTIAE FOAITIA § OO, § IO § TMEEIRE  §29.T @0 § 29IA5T § 25, SATS szaszlzzz e usx?sns $250a5 T § 29,9 ;zaswzm T 560§ N0 §I.R05T § NS5 § DRISE § 5201t FISREST §0M505 FESON §I99I00 FOAMEI0 RI9A0 G0 SN0W §IAS50 §IN90 R4 0 §OASTS §I99MEH § OS2 FEOad | §25,450,2

2 § TANIZ § 2295 % 26,9910 assizen 5 1] 30,410 § s §30640,063 #30546,075 § 30,650,753
H § MZ003e 8 20Ise1 5 BT TS § 3mgnst H i § 331257 535,09 521 53505638 § 350055
4 § sz $2555300 % 2samdst § mresar s s § 32561705 § 287805 5 3zem2n § 3258540
s v, 8 s2maz N s 39342222 Tz
. s mems0 N s 3590005 836,000,725
T § ssmsy H s P §32,00m,000
+ saamsed s i it st
. §IETLGT § M % i & 3T 00 e
" $I4I B % i 3820068 AT
" 35348831 4 38955434 + ' £330 048 sestaot
© § 370§ 3520030 * i £38407 50 gt
- HEpaa + i $3TAT T340 £ 3234mas0 e
" § o1t § IR 5 i 33409154 5 33,489,158 #33500,20 3505591
1 343029 § 3510 5 i B0 § MB35 3 3640593 30031352 6434,
" §anmon § s 5 i FRETRE § 2T T b 5 32,385,0 e
" ssTam H i £ 3005950 § Sa0SSN 83400 P amazar
" Sl semman N s HE R A e § amsian 5 3T 837,798 504
" Pl e N s § 3z & 31276 525 § 32mser
= smssase g sesesan H i § 3nen T s3nmT § T
2 §31sm08 g ETAGE s s §39TET A ssm ez
zz $2ATT § T % s 3722663 B
= $3EET § a0 % i £ 301424 pitan
P §TEET 4T O3 + i £ 3516 65 22 20,8
= § 30478291 4 3298130 + i £33,084 023 224w 245
= § 30T 31357538 + i £ 33020,85 03
= 3SR 4 3355aT + i £ 34345475 £ 34,455,750 Frres
2 $3003536 § et 5 i 1495040 03,30 s0ese
2 § 3o § 2504592 5 i #3393 045 .31 340
E § 3T §wsemsn H i preny 53238 53 39,

3t ETesen g 32855100 H s 5341059 53421667 §34222.070
B s § A N s s aommz £ § AR § FEATE § St & smEat § 3T e
= s3zzs0es Sa020380 § am0n0n N s & saose £ RIS gz § 2229047 § 42,255200 52200528 § Raeasw
] §EITA0 § PN § LIS §Iamom § eSS H s ang0T A0S § TN g e § anasizz prreree 0,470,3

= §IEMIT S LIS $340RT 4 HLEMEN 4 ININE s i £ 37,8012 BTN GITEIN 30T § T 1005m £ 307,054 M
» §IREH SIALMT § HIEE § LSS § RIRE % i £ 4347 508 EOTOHE § BTN §ARTIRNE SOLTEISE § OIS §ARMOME AT 1400 & am IR @IETE
" § TSI §ILAIRI0 §LNBELME §TLOTIN § BATEEIET % s £ 3T EHABIME §HHLME § i EIETAIM § LI §TLHOAED £ HEATR § 3LEM0E £ 318 BT b
H § REEIH gAML £ ITHETE §BLMSIH § B ddT H i £ 38405 £3n0080 (IR 4ImOmae y SEOMST §3LMEAST 3200772 43,0820 £ 3208851 53,088,082
2 §viviiee g enewne sopivascs §ositeaae §reseeas 3acicasce 3 e § NQN Saimge §oTsiisw §omeges 3oTsiege govsvsms §oLiwsTe §OTIGwe 3oviengss oiienm Sogmiew §oiieons §rienge 3wt §rioedqn §riowiss §ITerec $o3sowel § Igan §ZsGdin §iswie Soisws §oistme 3 Tiowen §iswii: soiswsss SoTsnsT §ougers §75dse §alocass 3uissater|3oiceirer

Refer to red portion of table

in Claims Data tab of

ds/2012/04/CAL-He
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Estimating the IBNR

Since we have an estimate of how much the claims
incurred at every given month will ultimately cost,
we can subtract it from the total amount of claims
already paid out for that month.

Sum them up to get an estimate of the IBNR

Last column of Table 2

Incurre d But Not Paid

1,175
1,101
2,500
3,660
3,262
3,690
4,521
5,907
6,716
7,077
7,150
8,696
14,133
13,394
14,677
18,997
22,339
30,462
33,254
34,186
41,549
63,095
75,215
90,615
118,195
128,287
174,414
250,913
290,874
403,732
673,189
968,874
1,347,641
2,546,029
3,329,882
7,468,948
25,901,532
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44,109,882

1,395,226,868




Questions?



CAL Case Competition

Meet with teammates, exchange contact
info, create a schedule

Register by tomorrow March 4, 11:59 PM

Fill out form: http://bit.ly/2lcddUU
once per team with (name,school, year,
major, email for all members)



