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©ACTEX Learning

Who We Are

A Benefit Corporation Experienced at Teaching Actuaries!

EXPERIENCED

More than 50 years experience helping
students prepare and pass actuarial exams!
We are an elearning technology and
education company leveraging experts in
the field to constantly update our learning
content in a format that works for you.

ACTEX Learning is a leading US based
provider of study materials for actuarial
exams. Our authors and content
contributors are renowned academics and
Actuaries that are proud to have their names
on the cover of our manuals and textbooks!

Mrssion Foousep

We are a Benefit Corporation focusing on
the mission of accessible high quality
actuarial education. We're dedicated to
empowering actuarial students by offering
test prep materials that are not just effective
and efficient but also tailored to suit every
type of student.

Become an ACTEX Champion

Join our Global ACTEX Champion Program and bring the benefits to

your Actuarial Club. To learn more about the program, scan the QR code
on the right. If you have any questions or would like to speak to a
Champion Coordinator, please do not hesitate to reach out to us at

champions@actexlearning.com.
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ACTEX Has the Solutions to Help You with Exam Prep

Our study guides offer the most recommended actuarial prep program. Search our interactive

‘EE\ manuals for different topics and toggle easily between concepts and study materials.

Available for P, FM, FAM, ALTAM, ASTAM, PA. ATPA, MAS-I, MAS-II, CAS 5, CAS 6 US & CAN,
Study Guide CAS 7, CAS 8, CAS 9

Want to know you're prepared for your exam? Practice efficiently with our robust database of
questions and solutions and predict your success through GOAL's innovative scoring system.
GOAL also features dedicated instructor support so you can get help where you need it and pass
the exam with confidence!

Available for P, FM, FAM, ALTAM, ASTAM, MAS-1, MAS-II, CAS 5, CAS 6 US & CAN

Master key topics and formulas with our flashcards, which allow you to filter by topic. To help
you direct your focus, each card is rated to indicate its importance on the exam.

Available for P, FM, FAM, ALTAM, ASTAM, PA. ATPA, MAS-1, MAS-II, CAS 5, CAS 6 US & CAN,
CAS 7, CAS 8, CAS 9

Studies have shown video learning can lead to better retention. We offer hours of video
instruction to aid you in your studies. They're a great way to deepen your learning on
challenging topics and gain a variety of perspectives from our expert instructors.

Available for P, FM, FAM, ALTAM, ASTAM, PA. ATPA, MAS-1, MAS-II, CAS 5, CAS 6 US & CAN,
CAS 7, CAS 8, CAS 9

ACTEX offers convenient online courses approved for CAS VEE credits. All courses are available
on-demand. Students complete the courses at their own pace and take the final exams on the
date of their choosing.

VEE Courses Available for Accounting & Finance, Mathematical Statistics, and Economics

Study Materials are Available for the Following:

SOA: P, FM, FAM, ALTAM, ASTAM, SRM, PA, ATPA, CFE, GI, GH, ILA, RET
CAS: MAS-I, MAS-II, CAS 5, CAS 6C, CAS 6US, CAS 7, CAS 8, CAS 9
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Graded
Mock Exams

Bootcamp

Online
Courses

f(x)

Formula
Sheets

Textbooks

The ACTEX Graded Mock Exam is a great way to predict your exam outcome! Before you take
the official exam - take the new ACTEX Graded Mock Exam and get feedback from an expert.
The ACTEX Graded Mock Exam has all the typical elements your SOA exam will have. This can
help you evaluate your progress. The questions and format are set up just like the SOA exam.

Available for ALTAM, ASTAM, PA

ACTEX Bootcamps provide a more individualized approach, allow you to ask questions in real
time, and boost your last-minute learning. You'll review the harder topics on the exam, as well
as common errors and exam strategy. All classes are recorded for future on-demand viewing.

Available for P, FM, FAM, SRM

Alongside our P & FM study guide, this course is comparable to a one-semester college class.
This course offers SOA Exam practice problems, video solutions, timed practice tests, sample
questions, and more. You'll also have 1:1 email support from an instructor for 180 days after
purchase.

The Advanced topics in Predictive Analytics video course is designed to help you more easily
climb the steep ATPA learning curve. This module-focused video course for Topic 3 in the
syllabus, includes videos, end of module assessments and lecture slides. This video course is a
deep dive into the three modules. Access to an instructor during the duration of the course as
well as participation in a discussion forum.

Available for P, FM, and ATPA

This at-a-glance tool helps you memorize and recall key formulas and information. It covers
important formulas needed to prepare your exam. Also, it's an easy-to-print format you can
study with, no matter where you are.

Available for P, FM, FAM, ALTAM, ASTAM, PA. ATPA, MAS-1, MAS-II, CAS 5

Looking for Extra Preparation?

Explore our range of textbooks designed to support your studies. From recommended to
required readings, ACTEX offers exceptional materials to help you succeed.
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Use SOAL to Practice What You've Learned
- Over 22,000 exam-style problems with detailed solutions
- 3 learning modes (Practice, Quiz, Simulated Exams) 6

- 3 levels of difficulty (Core, Advanced and Mastery)

- You control your topics and sub-topics »
- Dedicated instructor support

GOAL is currently available for the following SOA & CAS Exams:

Exam FAM

2,300+ Questions

Exam P Exam FM Exam FAM-L Exam FAM-S
1,050+ Questions 1,500+ Questions 1,300+ Questions 900+ Questions

Exam ALTAM Exam ASTAM Exam SRM Exam MAS-I
1,400+ Questions 1,300+ Questions 1,150+ Questions 1,050+ Questions
Exam MAS-II Exam CAS 5C Exam CAS 6US Exam CAS 6CA
850+ Questions 500+ Questions 550+ Questions 650+ Questions

Use GOAL Score to Gauge Your Exam Readiness

Your GOAL Score Target GOAL Score
° 63 70
w

Measure how prepared you are to pass your exam with a tool that suits any study approach. A GOAL
Score of 70 or above indicates readiness.

4

Your score is broken into categories, allowing you to study efficiently by concentrating on problem
areas. GOAL Score quantifies your exam readiness by measuring both your performance

and the consistency of your performance. Your GOAL Score also analyzes your
strengths and weaknesses by category, topic, and level of difficulty.

Scan to Learn More
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SOAL Improves Your Studies

How you can prepare for your exam confidently with GOAL custom
Practice Sessions, Quizzes, & Simulated Exams:

ﬁ Actuarial University IJ_l
4 N\
QUESTION 19 OF 704 Vs E qPrev  Nextp X :l— QUlely access the
——Ty | | | b or scdiiona
learning.

An airport purchases an insurance policy to offset costs associated with excessive amounts of snowfall. The insurer pays the airport 300 for

every full ten inches of snow in excess of 40 inches, up to a policy maximum of 700.

( )

The following table shows the probability function for the random variable X of annual (winter season) snowfall, in inches, at the airport.

Flag problems for
review, record
notes, and get

Caleulate the standard deviation of the amount paid under the policy. instructor su pport.

b o
/ . . . \
134 235 " > BE 352 View difficulty

.

Inches [0,20) |[20,30) |[30,40) [[40,50) | [50,60) | [60,70) | [70.80) | [80,90) | [90,inf)

Probability |0.06 0.18 0.26 0.22 0.14 0.06 0.04 0.04 0.00

level.
Help Me Start A ]
Find the probabilities for the four possible payment amounts: 0, 300, 600, and 700. ( )
i -1 rlelplul strategies
to get you started.
With the amount of snowfall as X and the amount paid under the policy as ¥", we have
& J
¥ | frly) =PEF =y)
Q P(Y =0)=P(0< X <50) =072 Ve N\
300 | P(Y =300) = P(50 < X < 60) =0.14 ” I . . h
600 | P(Y = 600) = P(60 < X < 70) = 0,06 Full solutions wit
700 P(Y =700) = P(Y > 70) = 0.08 deta | Ied
The standard deviation of ¥ is 4/ B (¥'2) — [B(Y)]¥. eXp|a nathl‘lS 'tO
E(Y) = 0.14 x 300+ 0.06 x 800 -+ 0.08 » 700 = 134 dee pen you r
E (Y*) =014 300° + 0.06 » 600% + 0,08 % 700* = 73400 u ndersta nd i ng.
E(Y?) — [B(Y)? = v 73400 — 1347 = 235.485 \. J/
Common Questions & Errors ~ ] ' N\
, o . , Commonly
Students shouldn't overthink the problem with fractional payments of 300. Also, account for probabilities in which payment cap of 7001is
reached. encountered
errors.
In these problems, we must distinguish between the REALT RV (how much snow falls) and the PAYMENT RV (when does the insurer pay)?.
The problem states "The insurer pays the airport 300 for every full ten inches of snow in excess of 40 inches, up to a policy maximum of 700
." So the insurer will not start paying UNTIL AFTER 10 full inches in excess of 40 inches of snow is reached (say at B0+ or 51). In other ( )
words, the insurer will pay nothing if X<50. R
ate a problem or
give feedback.
& J
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Thank You for Choosing ACTEX Learning!

We're committed to helping you succeed on your actuarial journey.

For the latest study guides, textbooks, free Formula Sheets, and more
resources for SOA, CAS, IFoA, and IAI exams, visit:

@ ACTEX Le al‘nln g https://actexlearning.com/

Your destination for comprehensive actuarial exam preparation and
professional development.

Looking for additional study material or other actuarial books?

THE

ACTUARIAL=BOOKSTORE  hws://wwwactuarialbookstore.com

The #1 online source for actuarial books and study guides.

Scan to Learn More
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Ay treriskfresiniaet raeis Sadtrerald rik peiuris Pbo
Onietleediddagapax d @td d trefrmaamyacmdetardae
d B

din

\Wirg frdthe peacaxt o cit. Sy 1050 = 6020402 4 1000(1 + i)~2ith
treldpd afradd daldo, veg 1 =5.6228%

Tead d ayity aodrgto@lis rg=5%4+1.1x 7%= 12.7%

Terald \died di is D = 5,000 x 1050 = 5, 250, 000.

Terald \died ajityis E = 175,000 x 60 = 4,500,000. § D + E = 9,750, 000.
TeWis Twace = 329 X 12.7% + 322 x 5.6228% x (1 — 0.35) = 7.8295%.

[ B3]

Irddry Bta

If arempget isrd Srila tothefriseidirghsres thenaewytofrdtrepgeat’s
o d @ptd istofrdafrmitee ranhsresis dma totrerevpqet adedtirde
trd friis et ta Sthafrmis dledaomi anfrmif theeaendti pe copai sn
frrg e ry emetteagapd thecymisnfrd ast asd @itd o &t ke
My dia\adys pbihagity kees fo ranirdsries

Bape (215

«& Mridt atstoantetteast d @ptd fo its rewetarat dviso It fs
idtifed three copi an frma for its retarat dvdo Te tdde Havpaids
treaqity Haetirdes ok\dwess d did, adrald \dwes d aity fo thethree
@i snfra

Qyridt C A leariry Frae Inetrats &ridives
Jimyli, PD FA


https://www.actuarialuniversity.com/hub?tags=3EDBFFFD-0057-4CCA-8997-BB36F9CDBCD1
https://www.actuarialuniversity.com/hub?tags=3EDBFFFD-0057-4CCA-8997-BB36F9CDBCD1&1D808426-1C70-47A1-B656-2B2A6A37DAE4&E5E494E1-BD3D-4967-9FEE-FCE36F14A6C0&D90752E0-5CF1-48FD-A9E1-B0EF55F97BDD&6D6AF93D-924E-44DF-8A89-1FAAA2DA1F7C
https://www.actuarialuniversity.com/hub?tags=B9DA2FE4-CC99-4A44-AC4E-221B96EDBC37&7378690A-B9C2-4FD9-9B61-2C5A1AC45248&D90752E0-5CF1-48FD-A9E1-B0EF55F97BDD&1D808426-1C70-47A1-B656-2B2A6A37DAE4&33FCADA9-F36C-478E-AFD9-02378A76DECC

213 ARGet's@t d Gitd

Bp Bl Hitybllioy

Frml QB o Q@b
Fm2 1M 23D 71
FmB8 13 020 (0F))

Terikfreeinget raeis Aptrerik penmntlerald potfdiois 84 the
@My diis aeridkfree ad omaeta raeis 20 Eirdetread d
@itd fo Mridt's retarat dvsa) asunmgtha dl three frra poice eqdly
gl o 0% fo Mridt's retarat diso) adtha theretarat disonis

fravelly enity oty

i

Whe (p =0. deae Bu = 250 toonptette eed ad eh
frm

Rt Sy = gooboagor X 0.75 = 0.72,

Rm2 Sy = =5 x 1.00 = 0.77,

FMB By = gmogs7 X 1.08 = 0.8532

\éemrathd treasd ead Mridt's retarat dvisonanle gpoiraedly
0.72 4+ 0.77 + 0.8532
3
Sree Mridt’s retarat dvsontes rod, its eqity bda ad esd Haaetre
sm Btle@Vtreas d aptd isQOHOAIL x QGBHO/

= (0.7811.

[ ERD]

Baple (216

<& Aamth TreWe is ineetel in agiring te ACtdeido revak
froviegy It tes etirdad the eqatad ch fag frovenyiri g A advais to
anpietlread d aptd todletteeahfos Hee, trergo rewistrd
aerd o@mdle NCad Gae avedl ly Gad i rdoss reqativdy

viidh ree aldtatid ch fos frondhe curss e thee ommisn frg the
tdde@avpesis hymldid aitydes di toast rdiy adtrerdisd the
rale \dies d trerewak aststodl asds

Hity Bta D/(D+E) NwkAss/ A Ass
& 11 01 05
\iirgose 13 04 (0KY)

Eirdethe gpqriaeldafo tre Aanistion Aamattd tredl d eahd
tree copmi snfrmisriskfres tha trerowrewok asts d theraealdatidly
srila.
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B @ d @td

Suin
krd, veapietreast bdad thetwo opisnfrma
& 0.9x1.1=0.99, Hirdgose 0.6 x1.3=0.78

VYeiugtreast dcbd theomi anfrraas tfdic d revak ad royrevak
ass welhae

0.508n + 0.508n4 = 0.78
adths Sy = 0.36. Tisistreldafo the revak asd.

{ 0.258x + 0.758n4 = 0.99

[ ED]

& Qudinglegap

Qedirg legag is the rddie paotion d Hal ess \aidle ads Apqgeat witha
rédivdyhdpqutiond Halaxt \eas\aidieastsis sidtotaehidhqedirgleg-
ap Bastreeqrss d hsress wihhde qudirglegaedra pqotioddy

inexsdsivee theldad apgeat vithhdqedirglesap duldlelage.

o8 Baution Rk

Batiorikistreriktid arevpget fals bmase d ristgs inthe fris eation
Midirgriddesadrafatuirgdasaceapesd eaitiarik Srafrmajg

fo thsrik ly adgirgahide ot d @td torevpgets Tsisinoret bease
eatin rik is dwesfdle ad ad rik duld ke tden ino amrt ly ajdirg the
eqetad ahfag d revogets

Us d tre @MinPatie

e daldetre Wd apqet, e rezd to edirde the pget’s fuue ch fos

«® addotreat d aptd. g wk if the @M isago o fo pqetirg
treatt d @ptd adtle ero indal (st s tre etirdin ero d kg the doe d
tre rikfree rae g is dgifalt. It turs at thd ingred the aras in eirdirg the
pget’sfuurechfos tacafa gete inat trntresdl dsrgatesintteas d
@itd. \Wera mfat, te@Msdreadrdad. It desrd dlonvald d leagyfa
raggstoraipldetleas d @itd. Thsit isthepabimat rad winpatie
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Aaae dHalt rae 0206 3% | 2% | 606 | 226
Aeaglda 0® 01 | 0B | 05 (oK)
1 & ABhodhes ayiddtorauity d 8/ada epetallas raeintreast d
cfalt d @6\M isthe eqated raun ontre o
2 & |If trerale rik penunis 53/adtlerikfreeineet raeis Jpva istre
eqetad réun ona Blod?
3 & Teeisaremudisettd is BB uaegwnthd
(i) ABlodles aneqetadraund 3%
(i) Terald rikpennis466
(iii) TerevEBhod e anepatal | gs rae gundfalt & 5
Frdtleyiddtorauity d the EBlod
[ Qetios4t0q rde dtotrefdlouyagat frovtretddein@tios 1to3
Frm | [ rdirg Mty kga Mid GitdiAim Td HeapieMde
1 i 13 D 8
2 A 08 pit) 41D
3 B 15 3D 4D

4+ HEirdetreast lad Frml Ret fo Fm2adFmB

5 & Frml ad Frm3 deick to race ino ae frm \M is the st kera far the
@yowae?

6 & Rrm2\irs alavsit ad reses 1D czh Hwald its &t tea dag?
Aarethd tteldad ahisQ@

7 & Acpyhsadi iad 0ladaayity ad 21 It s Driflionindi
atdadry adtretdd etepie\dieis Wrillim

@alaethe paax VAT the amay if the ridkfree inged raeis 24adthe
eqeiadreunantrerald ptfdiois o

8 ¢ Te daud chidion d the rdurs o the daes d [Dis 0RWead the
arddionaadat entleraurs mits daes adtterdunntlrerale is
07 Te agap raun o the rald is Wowth aaiawe d
rikfreeraeis 6%

\M istreas d eity d the comay?

0.145%?, adtre
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- Acmysrald \deHae de isasfdlog

At \dle q0 (B i)
Eity 3D
Frmdie 80 | Frmdwe K1)

Terikfre ineet raeis 3%the aity dais 12 the dli l#ais 02 adthe
reunorale otfdiois U480

@aldetre@mys ot d ctd.

«& Aomylsaand dvidrdyddd 73adamdat dvdrdgathrae
d ¥ ya. It dohes 5y ot atdadrytta reeanamd apnrded
Bparabpiondled MadaeHligd aperurd 105

Teomy les aBP@maeta rde adadii-toad rdiod 3o
@alaetrefris dte-tac idied agap axt d @itd.

« Aomyisoidrigapget th Wil et inintid dte-ta ahing d
$illiona treedd trefrd yaa, adtreesairgwll gowd arded 24 ya
irtdntdy Tefrntes atagt dii-dierdiod paad d ayity d Joad
andtetacad d dii d 490 Tead-airg pqus is ok ridie thantre
d poeatstrefrmitdes rawpat westreshatiegpahatapies
anajgrat fata d +2%otheast d @itd fo adridy pgets

Frdtteas d atd fo tepqget.

& Yuaegentrefdl airyirfordi mdnt acmay s eqetelreurs atic:
(i) Runmeasds 1%

(i) RuUnodHi: Po

(iii) Telad tremyseaityisQ9

A trerald rik paturis R3padtrerikfreeinget raeis43%

If thecommy s dii anristo 8l frdtre\died the my

«& Afmtes Dnitlindaesattadytraigfo 7pr dae It Ao Drillio
inaigadry di. If the friis egity at d Ggitd is BIodkd adt d @itd is
S5Ppadtre opaeta raeis 3pfrdtrefris idiedagag aet d ctd.

& @udr threfdloirydtafrovenirsry

@ d @td

Frm | B4 lea ity ea Mie Gotdizim Td Heapiede
1 0® 23 8D 3D
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Afrmies D nilion daes aidadry tradrg fo D pr dae It dotes D

mlioinaigadrydd. If trefris ulesed o d aptd is 23pdd ot d
@itd is Ppadtre arpaetardeis Dpfrdtrefris wdial agap ot d

aptd.
B L Whd trefdloirgsaast(s igaetre?

A
®
@
©
B

Bationrik is the rik tht a frris revpget fdls bease d an eation
ara.

Benti ovri kduldteradally ajudirgtreeqetel ahfos d trepget.
Andti-dvdod frrduldeasrdeast d @itd fo thér pgets

| aly

1l oty

| adll oy

Il adlll oty

[, 1l adlll

7 & ‘“waegwntrefdlairgifordinant afrm
(i) Pqotiond thefrris ok \dierddadtodi is %o
(i) Btedrgunantrefrrisdd is o
(iii) Bpedraunothefrisayityis Bl
(ivy Telgasd trefrisdi, aityadast ae03 15ad0A reqetidy
Frdtlefris axt d cptd.
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) @ d @td

viostobadxe 21

1 Teepardunis
YM — Rdfalt pd) x Hlasrdegwndfalt) = 0.08 — 0.023 x 0.65 = 6.505%.

2 Tel#ad trelodisQ5

B the Gyl epeterl rdun = 0.03 4+ 0.25 x 0.055 = 4.375%.

3 o treBloy gpyigte GRS 5% = rp + 0.25 x 4.6%H®©  r; = 3.85%
o the BBLY e loe tythe GVIE (R) = 0.0385 + 0.1 x 4.6% = 4.31%ad
lytrelas gndifalt, E (R) =YM —0.5% x 0.55. ke YM = 4.585%.

4 e R, theaqity lgais 13 adtheddd aisQl Teasdt dais
E D 1
Bu

3
E+D5E+E+D5D 7 X134 7x01=0

BRM2 By =2 x08+ 12 x0.05=05

BRMB  fy=3x175+35x025=125

5 Bu = $akp5 * 0.4+ 1o x 1.25 = 0.706
6 Bu =2 x0.8+ 15 x0.05+ 2 x 0.02 = 0.66

7 By =320 %21+ 20 x0.1=1.8143

140 140

B the @\Ithe paax ACi's ry = 0.02 + 1.8143 x (0.1 — 0.02) = 16.51%.

8 Teaityldais
@ (R, Ry) _ @ (R, Ry)® (R) _ 0.789 x 0534 _ o
% (Ry) D (Rum) /0.145 '

Teax d aityisE (R) = 0.06 + 1.10646(0.14 — 0.06) = 14.9%.
9 Tedd todwerdiois 200/500 = 0.4.

Teldad treamyis 0.4x02+06x12=0.8

drgtre@Mtreast d @ptd is 0.035 4 0.8(0.144 — 0.035) = 12.22%.

D Btredvdrdgathrm, rp = % 4 g = 7.5%+3% = 10.5%. Feneueafradd

caldo tofrdthe YIVG threlod Teendianis
1025 = 80(1 — v®) /i + 10000°
GNrg @ = 7.384%H®  ruece = 0.3 x 0.07384 x 0.65 + 0.7 x 0.105 = 8.79%.

A D 1 E 1
H®e  ryeee = fracl2 x 0.13 = fracl2 x 0.045 = 0.0875.
Tegpidedsan rdefa thepgeat is 0.0875 + 0.02 = 0.1075.
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©  Apyrgtre @vmtrefris e, e lae
0.11 = 0.045 + By x 0.123,
adlee [y = 0.52846. Tengpyingthe @dmnthe friis o,
0.07 = 0.045 + Bp x 0.123,
adleee  Bp =0.20325. Ny By = 52 x Bp + Y58 x g,

0.52846V = 800 x 0.20325 + (V —800) x 0.9
V =1500.24

B E=17x30=510,D=90,D + E = 600
Twace = 259 % 0.185 + 0.057 x (1 — 0.34) = 16.29%

XU \irdtreasst afo exhd trefrra
Rt 5U_§ x 2.3 4 3216 % 0.05 = 1.07857
Fm2 By = g><18+525226><030—105
Fm8  fy = 50 x 2.0 + 4520 x 0.06 = 1.35333
Teagapast teais (1.07857 + 1.05 + 1.35333) /3 = 1.16064.

B E=30x20=0600,D=120,D+ E = 720
Twace = 0.225 — 128 x 0.07 x 0.4 = 22.03%

£ @

I1l. Tead d aptd fo amtiala lired hsres dgads antrerikd thd @tic
da lire

7 \Wree 0.75 = 0.3wp + 1.5(1 — wp). e wp = 0.625. Dtread d aptd is
0.625 x 0.1 + 0.375 x 0.15 = 11.875%. Nettd tre pqotiondwnin (i) iskEn
bok\dieht ra ralg \die Hweit isrd aret tolee06a trevedi anc.
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1 TDatliretredgs in@mudirgasestivity adyds

3 Duvkdadtle 0wl d aMie@lodmaim
4 Dudrdadtteed adismtreetosmai 2 hotrefuuevaldufdd

In BarAyl yau Fae |eamt N ad

uatdrty

IR adsdthento edide apqat. Inths
lesn e ae girg to futhe egoetatniqes inpqget adyds wenthee aerik ad

Inthslesmwevill Eear das oantrefdl g idharars Atelarirgs
patode arevauefo atwies Adidladpdt pgationd trepqet is paidd

Hav
Tre0 Edd ¥as1to5
fRme viti{)
\didle axts D
el axts 5D
[paidin (1)
Paa prdt 20D
B(d 3% 9]
N pdt j<ii9)
Ghfav my
Intid inetrat K1)
Teahfosd treatb d yax 1to5aedaldal s fdlog
FPaax pdt = 40500 — 13500 — 5000 — 1000 = 21000
@prdetaxdetotrepqget = 21000 x 0.34 = 7140
N pdt = 21000 — 7140 = 13860
Gehfav = 13860 + 1000 = 14860 (Rl tha dpaidionis araheme Radtre
guix d thslesmif yuaerd faiia vithths cowd.)
TeNVis anta udr aZ%o ad d @itd d trepqat:
14860(1 — 1.27°
N/ = —30000 + 860(0 5 ) = —30000 + 14860 x 2.990612 = 14440.5.

It sathd trepqeat is gitepdtdie
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221  Sawioad Kstivty Adyes

Terd inotat rdeingptd hdgirgisthd afrmduld dose apget vithtre
hdet N/ Dopiethe NRA\e red o thrgs

@ fuue chfos (to ke paix the inveatd czh fas to the frm copted ty
ammirgtreahfos d trefrmithadvithat the pget);

@ @O the pger'sax d @itd

Inray @itd hdgirg eedss the ch fos in the fuue ae aljat to dgifat
uttarty Tee an ke ray pssbe fuue saais adthe Wd apget isteily
dpetht ovidhsmaiowalded\einthefuue

MWdlytheeisa ke gm@io Vi th snes a5 the agraep s o ks on raagat
aupios TeNv/d trepgat isoptadlExanthsst d amuios Tisses
rdte lilethe “real

«® N Sstivity Adyds

Sutivty adyas beds tre NW@Aaldininoits et aadicaddos oy
tre NR/\aies & the udlyirg aaugios dage Wredalde the N/ udy the
we- ad bet-ce aauios fo eah @ade. Teredting Ng valdread vildh
aauia(9 idaetrerd aitid.

Bayle (221
& IntreAt larirgeapie treremeat\aidie axts ae optally tre
fdl oirg fordas
Erdlrat pr ya&x = Mld 32 x rald daed Ate
fRme = HEdlrat pr y&x X piep uit
\didle axt = didleas pr uit x ardlrat y&x

Te fdlouy tdle dus the bet- ad wd-Ge @ade aaupios fa rald
S& rald dae picepr uit, \aideas @ uit, Hhedad adirntid inetrat.

Rrade Intid asugion W & Bt &

Mid 92 K{)] () i)

Mid dae Q3 (0)3) 04
Riep uit V9] K9] 5D
didleaxt o uit B B w
el axt L11)] &D t[))

Intid inetrat K{11) )] 1

@ud asstivty adyssfao trepqget.
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221 Smwioad @stivty Adyss

uin

\&hay the ades oe ly oe to the wd- ad -G sraAiq lapry the
dhe adashHald thar intidly sarahdies 6 eape fo rald 2 w
fra lakd treword e

Nie d erdlrat =100 x 0.3 = 30, feme = 30 x 450 = 13500
didde axt = 30 x 150 = 4500

FPetax prdt = 13500 — 4500 — 5000 — 1000 = 3000

N pat = 3000 x 0.66 = 1980

Ghfav = 1980 + 1000 = 2980

N/ = 2980 x 2.990612 — 30000 = —21088

Teelaka tlebet e

N d erdlrat =400 x 0.3 = 120, Rewe = 120 x 450 = 54000
\didleadt = 120 x 150 = 18000

Paa pdt = 54000 — 18000 — 5000 — 1000 = 30000

N pdt = 30000 x 0.66 = 19800

Ghfav = 19800 + 1000 = 20800

N = 20800 x 2.990612 — 30000 = 32204.73

Raeirgtresaatyed daldianfa tredle fepaades vegt trefdl g

tddefa NR&

Rrade Nfo we e Nfo bt e

Mig 92 —208 203

Mld dae — 12589 203

Riepr uit -3B4 Zda

idead @ uit anz BHP

Fred axt WRD Bm3

Intid inetrat gD 915

Qiady trerd qWd @ade israld 92
[ ED]

R Saio Ad\ss

Inasstivity ad\ds @ades aeaialged atire Hee, inrdity atanm
radeas gy roetaghe. & eape it ispsbettd trerale szislay trerald
dueadtrepiepr uit valddokelav Wanaeteaseaiovwntlerald S&2
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& Rk Adys's

trerald daeadtrepiem uit aed! |ay adonpiethecrregod rgNR/(dhe

[@Eadeas utagy) afdlog

N d erdlrat =100 x 0.15 = 15, feme =15 x 350 = 5250
\didde axt = 150 x 15 = 2250

Pda prdt = 5250 — 2250 — 5000 — 1000 = —3000

B = —3000 x 0.34 = —1020

(ree e amratrd Atex leanrgbes dher pgatstha aepdtdle othd trelas m
thspget andst theiradaied

N pdt = —3000 x 0.66 = —1980
Ghfav = —1980 4 1000 = —980
N/ = —980 x 2.990612 — 30000 = —32930.8

Asmaioad\ss msdrstredat d daygrgnitipe @ades Sndtamdy

222  Bekem Ad\ds

Te bekem led d amade istrevdled tre @ade thd rdes the NRV/zaq
aanmydl dre @ades fdlavthe intid amugios Te IR tre pget is the
bekamled d treas d @td if it istretal s a@ade.

Bape (2229

« Galaetrebekemled fo trefdloiry mares fo the Ate Larirg
eape
(@ Intid axt
O dideas pr uit
udin
@ 9rmeintid ot isttelat @made wdinttedalaiond Nv/ wlaka

14860(1 — 55)

N = —liitid axt 05 22/ — _Intid a2+ 14860 x 2.990612 = 0.
Teinitid axt is440%
O N d exdlrat =300 x 0.3 =90, Rme =90 x 450 = 40500
\didde axt = 90x (didead pr uit)
Pea pdt = 40500 — 90 x (ideadt ¥ uit) — 5000 — 1000
= 34500 — 90 x (diddeaxt ¥ uit)
M pdt = 0.66 x [34500 — 90x (Hidleast @ uit)]
= 22770 — 59.4(didead @ uit)
Ghfav = 23770 — 59.4(diddeat [ uit)
NRE  —30000 + [23770 — 59.4(diddeast pr uit) ] x 2.990612 = 0.

Dtlebekesnaidleadt pr uit is BLA)
[ EHD]
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223 Mie@lo$nddin

223 Mte@lo Srddin

SrEtivity adyss adsgaioadyss tdl yu“vid if” oe@ade o ast d @ae
tesdate Hea, thydra tdl yulmlildythepssbeNgae Ina
SIUE T , \elehdoid dia(o judyat) tofgreat pssbediesd trepaadas
ad ther esxiaal pdailities Tefrd resldt is afragety daritiond N fron
widarik raag anetirdetrepdalities d alee ad g atoes
Tedqgs rajirad to@fonaMie@loddainae s fdl g

1 MH treNWVsardledid epesand tre@ades

Suifythejon ddribtiond the madas srghsaicd dia

e amnie todavaseaiod thest d dl ades

Rt $g5 3addavey lage e d tirs

Pa trefregety dgribtiond theresltirgNRé Terend treddribtiong\es
the ‘tee & NW/d tre pget, illethe el d the ddribtion irdctes
ridytrepqget is

2
3
4 @alaetrefuue chfos adtre Wik @reypdtotteseaio
5
6

Sawio adyss ae sfU wenthe (radas ae darde lEaeinah adtdion e
anlid at dl pbesrais & madasttd anayinaoitinas e (34

& fuueineet rdey, aMie@lo dndaianvald gwe s aflle paued therik
indvel e, it isdldlt towehdoid diatoetirgethe pdablity dgribtion
d tre@ades Maa, tretreardadi mdruduesventre mades ankevey
apicda toral. Seaio adyss ad Mie@lo snidios ae dws @lae in
aalapal. Aoperad ry ra reessily poicethe st anrde edirdes

$re BEanlAvis a ndtipedoe earad yal ae rd reired to kaviov3ep 3is
peforal it isulildy thd yaill leadadtooud alie@losnidioninEan
I

224  Inraddicnto@ison Teeadkd @ios

Mie@lo

My inetrat pgets dlavfo degaos to ke rak inthe fuue & eape if the
raizlde d trecaue dte 2yasis gl Ate leanrg ry ced @ asend arse

toe dhe tgics If the des dis rd lak poisg dte 2yas Ate larig ry
dauntrearsedte dyasdte dl eidirgagoasfndtrecrse Shqmtuities

aedlal rel giios . Ty an ke amai A g a fodat, widis kom & a
ddsotree

\&en ietrefdlargpirdpetodiered giios

Terald \Aled apqgat istreand treNV/d trepgeat ithat qdios ad
tre\dled trered giiosimiat intrepqget.
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B Rk Adys's

Tefdlawgeapssillgrde rovths gred pirigdeantegpia

Baple (223

+& @idr apget idindesdillirgandl . Tedillingrigasts IDtady
adinoeys thewdl isetle asees o afalue If treaioeisasoes the
R/d thed a tirmlwll 55 @revss it Wl 20 Teatos aeadly
lildy Tegpqidedatieirnaet raeis 1 anm

@ M isteNVd trepget?

B Irtedd gitigQ trefrmes anqiiontodd! therigfo 2D a tim 1if the
pget fals

() @ntetleNVd trepqet, tdeninoamn treqiintos! therig
(i) \™ istredied treqiiontosdl trerig?
Suin
@ Teema\dwed tremd a timlis 0.5 x 575+ 0.5 x 0 = 287.5.
TeN¥/(d tim( isthedoegwnly —300 + 287.5/1.1 = —38.64.
B Geatlegiintodl therig wlaetrefdlougdadmtres

Do not

drill NPV

Intletree drala rods ird@ethe reddion d umtany syae ros irdae
casopn.

It isdvastrd thefrmduldedetre giontodl trerigif thepqget falsa
timl A aralt, vien e irduk the\die d tre giion to dadn the dillirg

pget duldyiddaneqtel R/d 0.5 x 575 4+ 0.5 x 250 = 412.5.
Tereisg NR/is gunty —300 4 412.5/1.1 = 75.
\Whee 75 = —38.64+ded gy iidhimiestre\died qiionis 11361
[ EHD]
Qyridt C A leariry Frae Inetrats &ridives

Jnyli, PD A


https://www.actuarialuniversity.com/hub?tags=22BDE24F-78A6-42B1-A60C-2FFD2C003A97&545AD687-CE1B-4D39-A3D7-96B3DCA0C007

224 Inraldinto@@so TeadRd @ias

Bape (229

¢« \Waeceaitirgarevpgeat. Weqat todl 9@ uitspr yax & Hrd
ahfavgeefo theret Dyas Indhe wds theand qeaingahfods
pgeatedtole 35 % 9,000 = 315,000. Tegpgidedatieineet raeis Byoad
treintid inetrat regiradis 13D

@ W istrelzeceNR?

H Ate trefrd ya, thepqat anledsailaadddfo A If epata
ses aereis Ed ontre fre ya's pforae ienwvaldit rde se
todatntreinetrat? Indhe wds & Vet led d eprtal desvald
it rde etodawntrepqgat?

(© BEpantotteW)ADdatnat \deeantevegastiequtuity ast
d leprgthepget inoeya.
[uin
@ TelaeM/isgwunly

1 1 1

_ -10
= 315,000 x 1= LI6TT 1,350,000 = 172, 466.66
0.16
O wdauntrepqgeat if the paed frovedlirgtre agipat is gede thn
thre pest \die d the fuue ah fog ld Qle the bedee e gatity

\&frae
1—-1.167Y
950,000 = 35 x Q x 16
i gwes Q = 5,892.24 Tedoe wdauntrepget if theled d desis
|ess than 5 8B uits
(@ If v aiineithtre pgeat in oe ya, e vald faep the BR)AD thet
aldreeben s fo sdhigdse
[ ED]
Tefdlowygthree red qiios ae ooty smingitd hdgirg
1 Teqgiimtoeqd
If ve frd a ptive NW/ pget, e duld csdr the pssblity d eqadrg the
pqget togt alagr NN/ & eayple theqiiontoeqadles\dieif dradturs
at tokehde thmeqated Al die thrs Brgend, e uthretirde Nif
\gigoetreqgiiontoeqad
2 Teqiionto daun
Teqiiontodaun ks adieif dradturs at tokelow trmepatad Tis
tyed rad qiigsisilligraalin Bape (229
3 Tryggiios
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) Rk Adys's

Tring qlios ae \dwdle if the udklyirg \@idles ae dagry vith a fagdie

tred
Inhdile 6 lesn 4wl futhe dsuss lowed giios anledued
Apdx
Te arnrgldoeineet adtx isdfreda
Emirgs bfaeinget adta (BB1) = Ras — @Gh@s — [padin

Teax hee anirduk oh fal ads ad\aidle ads Boaidionis ay amirtirg
@wi. Tefrmrg fae agirad aratire d tire O ht the axt vald ke autizd
oF amiad tire e BTdsS rd rgpest treatd ahth the frinmredves
It isinotat, thad) brase apdetais dalded s n BT Spoeth the
owdetxrdeis T.. Ate @irgt et thera pdt

N pdt (o ulegard irg =BT x(1-—r7).

Dgt treaan d ahtha anleddribhied at, e atl ak the dpeddion tothe
re pdt adds shirat @itd egdtue (iidhis the roey the the frmgeds to
hy randn o impoeitsHhalasy adtleirveeinrg wkrgaitd (e volirg
aptd istredfeewe ventrefriis liqid asts ad arret lidlities:

FFee cxh fov(FE) =BT x (1-7)+ Bradin — @td eqedtue
— lrexeinre wkirg atd

\hwedaldetreN/d apqgat, \epget treirmeeinkEinfuueyasdeto
trepqget, adtfendson thensrgtre gpeide pgat’sad d @itd.
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Bease22

Bagxe 22

o Qetios 1t04 wsdr Baple (221

1 =8 dify thedues ¢ the Win the srstivity adyds fo the ratet dae axt
@et.

2 & difytredusd treM¥intresastivity adyds fo treaidleast e uit
dae @omet.

3«0 Rrdtrebekamlad fo rale dae
4 +& HFrdtrebekealed fo \aideat @ uit.
5 +& Teindigtiond theimt oNVd dagrgnitipe pradesis @l
(A bekemadyds
(B wstivity adyds
(G drdantrecadyds
(D smaioadyds
(B Mie@losndin

6 *& Teinatigtind tredgrihtiond treNMy dairgseai s froaade
pdablity daribticnis dla

(A bekemadyss
(B sstivity adyss
(G ddsontreeadyss
(D smaioadyss
(B Mte@losnidin
7 +& Tedfeaw bmen seaioad)ds ad stiity ad\§sis th

(A smmioad\dsamEdrstiedled nitipe@ades fa viidtre NisQ
vile sativty adyds Edrstredled eahd the made fo aditre
NisQ

(B swaioadydswsdstredat d IRONR/ villeestivty ad\s s dies
rd.

(@ gmaioaddsaEdrsttedat d nitipe@adas ol R vileszstivity
widrstredat d oesrje @mada olR

(D gmwicadydswEdrsthedat d nitipemadasoNy/ il eszstivity
asdrstredat d oesrde @ade o1Ny/

(B smmioadyssisadtardieraafo |utivty adyds
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g8
A
B
(©
O
®

Rk Adys's

InaMie@losndia

@Eades ae aaralto et vitheahdle.

trerelt d tresmddionistrerand tre N frovdl srddiorus
tredat d adesttd \ay inadsrde rare @mi eduda
tredat d madasttd an\ay otinady anle suded
Tewrat asg isrd gwnly(A, B, (Ta (D.

9 & @sdr Bape(229 . Speethd yathrkit islildytra epatedsdesfran
vy 2ad ol ke reisd ipadto LA uitsif trefrd yar isasaes ad
rei szl dwwardto 4@ uitsif thefrd yex isrmd asoes Teand desintle
fra yax is dill 35 x 9000 = $315,000. Yuthrk tre s.oes ad falue ae eqdly
lildytoamr dter 1ya.

(@ W™ istreNN/d thepqget if yauard dauntrepqet?
B W istreNVd trepqet if youandatntre pget?
(0 W istreded treqiimtodat?
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Sdiostobade22

UviostoBadaxe 22

1 \ehay tterald dae @ade tothe ws- ad bet-ae saaiq leprgthe
dre @ades Hhala theintid aaugion B trews a2

NiE d erdirat =300 x 0.15 = 45, leme = 45 x 450 = 20250
i dde axt =45 x 150 = 6750

Peax pdt = 20250 — 6750 — 5000 — 1000 = 7500

N pdt = 7500 x 0.66 = 4950

Ghfav = 4950 + 1000 = 5950

N/ = 5950 x 2.990612 — 30000 = —12205.8586

Tenelaka trebet e

N d erdlrat =300 x 0.4 = 120, feme = 120 x 450 = 54000
didde axt = 120 x 150 = 18000

Paax pdt = 54000 — 18000 — 5000 — 1000 = 30000

N pdt = 30000 x 0.66 = 19800

Ghfav = 19800 + 1000 = 20800

N/ = 20800 x 2.990612 — 30000 = 32204.73

2 \®haytre aidle ad ade tothe vod- ad bed-cee smaiq leprgthe
dre madesHald treintid augio B trews a2

N d evdlrat = 300 x 0.3 =90, e = 90 x 450 = 40500
\didle ad =90 x 180 = 16200

Petax pdt = 40500 — 16200 — 5000 — 1000 = 18300

N pat = 18300 x 0.66 = 12078

Ghfav = 12078 4- 1000 = 13078

N/ = 13078 x 2.990612 — 30000 = 9111.22

Tewelakd trebet e

Nie d erdirat =300 x 0.3 =90, e = 90 x 450 = 40500
dide axt =90 x 140 = 12600

Peax pdt = 40500 — 12600 — 5000 — 1000 = 21900

N pdt = 21900 x 0.66 = 14454

Ghfav = 14454 4 1000 = 15454

NV = 15454 x 2.990612 — 30000 = 16216.92

3 ld thebekemrald daele b.

Nt d erdlrat = 3006, Rme = 300b x 450 = 1350000
idle adt = 3006 x 150 = 450005
Paa pdt = 1350006 — 450006 — 5000 — 1000 = 900006 — 6000
N pdt = (900006 — 6000) x 0.66 = 594000 — 3960
Ghfav = 594005 — 3960 + 1000 = 594006 — 2960
N/ = (594006 — 2960) x 2.990612 — 30000 = 0
Qgvg \egt b= 21.8711%.
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4 g trebekem\aidieas pr uit ke b.
N d evdlrat =90, Rme = 40500
i de axt = 90b
Paa pdt = 40500 — 90b — 5000 — 1000 = 34500 — 90b
N pdt = (34500 — 90b) x 0.66 = 22770 — 59.4b
Gehfav = 22770 — 59.4b + 1000 = 23770 — 59.4b
N/ = (23770 — 59.4b) x 2.990612 — 30000 = 0
@shirg e gt b = 231.2897.
5 @
6 B
[
g8 @
(A PRrades anle dgput. Inths aethejont ddribtiond the ades
vald ke rest

(B Teralt isafragety pd d dfeat N Teraas d dl rusis aly ae
ddidicthd @anle anptalfrovthe frageoy pd.

9 (@ Ifteepget isaswes treR/d fuuechfogd theedd yax 1 wll e
1-1.167°
_— = 19.39.
11,000 x 35 x 016 1,773,519.39
Hheg, if thepget isafadlue treR/d fuueahfosd treadd yax 1
Wl bEoa
1-1.167°
4 ———— = 644,916.14.
,000 x 35 x 016 644,916
Ny treeqatad\died thepqet & theadd yar 1 isgwnty

0.5 x1,773,519.39 + 0.5 x 644,916.14 + 315,000 = 1,524, 217.77.

AultreNMd tireQ beoes —$1,350,000+$1,524,217.77/1.16 = —$36,019.17.

O If wdauntrepqget d timl wwldd Dif des dtg yaa 1is 40
Tedoe if thepgat isafalue theahfovd theedd yax listresdvag
dled SR $Sretlesmaicaeadlypdale treeqatahdied the
pget d treedd yax 1 isgwnty

0.5 x $1,773,519.39 + 0.5 x $950, 000 + $315,000 = $1, 676, 759.70.

Aarealt, treN®/(a tireQ isgwnly
—1,350,000 + 1,676, 759.70/1.16 = 95, 482.50.

© Tewded tregiimtodaunis $95, 482.50 — (—$36,019.17) = $131, 501.7.
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lessn 3

Inetrat Rk MEres

1 Dragizfar rik remres

2 Ddalderik remres el napdablity dgribtio
3 Detirderik remres froveape dia

4 Dudkdadtrerdiond dear

Inray fradd irditdios rsk remres aeratirdy daldaedfo treprpee d in
terd rik raapat. My ragldos drayire omies a1 & kals adirarae

@i to rgot rik remres Arik remre rgy ke usad to diarire tre aant d

as tolelgl inreme Inthislesn waegirgtoepaefar dfaat rik remres

diare smaiae dwed-Rk adhl-dwead-Rk

231 \diawad @n\diae

lg S ketrepied adak 1y frommoy Speeethd v laetlefdl aug pdablity
dgribtinfo S:

s L |45 | B5 | IR
R(S=s)|02 |05 |0F | 02

Teramfuuedak pieis
E(S) =12 x 0.2+ 14.5 x 0.25 + 15.5 x 0.35 + 17.75 x 0.2 = 15.

Te wviae d thefuuedakpieis
E[(S — 15)%] = (=3)? x 0.2 4 (—0.5)% x 0.25 4 0.5 x 0.35 4 2.75% x 0.2 = 3.4625.

Tedathdddidianis 1/3.4625 = 1.8608.

\diaeaddadrdddidindri dfeetidevenyscerikaddwserik A
dumintleepedndne lihysicerids

1775 —15=2.75ad 15.5—-15=0.5
addwscerids
145—-15=—-05ad 12—15= -3

Qyidi S AKlearirg % Fratg Inatrals &Mridives
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% Inetrat Rk dres

aeindva inthe agap H( S — 15)2]. WEckridsfo agakinetrat cra reyest
aexaiow Dogearaared dwsckrik waranedl d tretamtra
«& ralt inapstiediaionfrovtteren Rsraltsintre smaiae

E{[rm (0,5 —15)]*} = (=3)? x 0.2 + (—0.5)? x 0.25 = 1.8625.

FEAIA
Indiae
o2y = E{[in (0,5 — p)|?} wee = E(S)

Tepstieggaeral d tredneis komas tre sndatid didiond S.
Bape (23)

«&  Terdun o adak R fdlag a dadrd rord ddribtion Frd the sam

aiaed R.

din

R ~NQ 1 adtewetredrity d Ris fr(r) = ¢(r) = \/%ep (—=r2/2) . Terand

R isQ Stresimaiaris B[ir(Q R)?¥:

[rm (0,7)] " Edr
/O 1 —7’2/2d7 / —r2/2
:—[re_Tz/Q}O —I—/O - _T/er—O—I—FI’(R<O)
-0 o9 \/7
=1/2
[ ED]
o sak pics o raurs dwac rik rdes to regive chidion ad hewe ve lak d
regive\dies d
S —E(S)a R—E(R).
If ve osdr alas ratmaidie X then dws e rik réfias to pstive dhidion Te
sai aewaldtien ke direl s
oy = E{[x (0,X — )]’} wee = E(X)

Me areyautkdadtlrerdued trerik doe ya opieayhrg
Qyridt C A leariry Frae Inetrats &ridives

Jnyli, PD A


https://www.actuarialuniversity.com/hub?tags=4929BFC4-F71F-40E8-9A74-B485FDBABC91
https://www.actuarialuniversity.com/hub?tags=4929BFC4-F71F-40E8-9A74-B485FDBABC91&CDFCDA34-B5A5-499A-A912-DE2FE105ADF9

231 ViawadSndiaw

Baple (232
+& Teqediod los X d alired hires an ke ralad by an eqoetid
ddribtionvithrem 6. Frdtressmaiaed X.
Adin
Terend Xis 6. Stresmaiareis fra(Q X —0)%:
0 00 1
/ (0,2 — 0)]2fx (2)dz = / (¢~ 0 5e 1"
oo 0
= / yQEe*(yW)/edy (lg¢ y=2—0)
0 0
:e_l/ y2%e_y/0dy
0
Nietha treinagd isthessodroat d aneqetid ddrihtioithrem 0.
SelE X)=0ad4( X)=6? tesodrom is 202, adthe smaiawis
2e162.
[ EHD]

Intredus ondne e dalde simai ate s othe treddribtiond the uds-
hirgrik If veoly laearadhsaped arik (Wdrey ke didredfrovd ddio),
thnve an edirdetre safle ssimaiaw by frd etirairgthe sape rem adthan
@niiry tre aregdrg reive cdidios (if thesapeisadlationd dak pics
a raury adfrdly tdirganagap

Bape (233

«& “udiantrefdloirgsaped pdt (intesd dilas:
0.461,0.201,0.224,0.052,2.037,0.489, 1.428,2.877,1.236, 0.818

Hirdetre ®inaiawed thepdt.
Sdin
Tesaperanis (0.461 4+ 0.201 + - -- + 0.818)/10 = 0.9823. Tednidiosae

—0.5213, —0.7813, —0.7583, —0.9303, 1.0547, —0.4933, 0.4457,1.8947,0.2537, —0.1643.

Sre e ae ddirgith pdt, e fas ontreregive ddidios Te sape it
wdiaweistleagapd

0.52132,0.78132,0.75832,0.93032, 0, 0.49332, 0, 0, 0, 0.16432.

e e lae
1
1—0(0.52132+O.78132+0.75832+O.93032+0.49332+0.16432) = 0.2593(trogad dil & )2
[ ED]
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B Inetrat Rk dres

232 \ded-Rk ad Bl-Aed-Rk

diaw ad smnaiae ae futios d ddidios In ths stion v dsuss o rik
rearesthe aerdaaltopaiiles Wammthd treudlyirgrikis ralally a

aiinos ratmaidle X itha amdieddrihtion fudion (o)
Fx(z) =R (X <2x).
Teld p-thpatileistteuigeduind F x(z) = p. @nrgF ;{1 astreingefutin

d F x, tegddiond F x(z) = p anleepesrias
1D p-thprariled X = F;(l(p).

I eaplg if X ~NQ ), tre 50" pragtileis  N1(0.5) =0, the 5" pratileis  N1(0.05) =

—1.64485, adtre 10" mraiileis N ~1(0.10) = —1.28155. (e Inddidic\euse (2) fo
treaf d NQ J. Infraeadinetrat, e N(z) irded)
Vdled-Rk (\&
\IWndwa ceri k ai ssvienradi Aios d X aesdl, wddretle 100p9tdLed-Rk
stresidiond P (X <z)=p. Dwelae

W podied-Rk =F(p).

wWdly p isdmntole Q@ 005 0Q, o Qb (jud lile the 9gifate led fo a
qdidid ted). If p = 0.01, thenaly 1at d MWtires (maegap wll the denal\die
d X lelesthntre\ R

Bape (234

«?  Terdurs ; ainatrat fdlava rord ddribtion vith ren 75/@ad
dathd dbi din Pokrdtre Bodea-Rk d treinetrat reéun

Sudin
le R ketreravbr(oeya) inetrat reéun Ten R ~NOOB  0.352). \atae
r—0.075 r —0.075
F =R <rN=RZ<L———)=N(—————
R(r) =R (R<1) =R (2 < —22) = N(F=)
Dfrdthe 1D pthpratiled R, e F Rr(r)=p:
r —0.075
N(————%) =
( 0.35 ) p7

atelae  r=0.075 + 0.35N"!(p). Te DARIs
0.075 + 0.35 x (—1.28155) = —0.37354.
[ ED]
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232 Vded-Rkadhl-dea-Rk D

Awy U rdefo onptingtrepratiled afutiond ratmaidieistrefdloirg

If Y = g(X), weegisamtinody irvesrg fution thentre 1D pthpaiile
fo Yisd X,), vee X, =F"l(p)isteld pthmpaiilefo X.

ld s gpythsrealt torab Bape (239 . \Bhiite

R =0.07540.35Z7,
wee Z~NQD. He  g(z)=0.075+0.35z isdridlyirvesing Sretre 101" praiiled
Z is N71(0.1) = —1.28155, tre 10" prailed R is0.075 4 0.35 x (—1.28155) = —0.37354.
If g isamtinady doesmgfudion thentre XD pthpatiled Yis 9(X1-p), Ve
X1_p,=F1(1-p).
\Wntlealeeataws d X areqpdtotrerdiAiond lag\diesd X,pisdmn

toledeetol WP diesae0% 095 0D ad0F Te Rante owa &
treanrn d eptd reyirad vithahdhpdablity topdet agrg irshaty

Bape (235
¢ Teqediod los X d alired hsres anle ra#lally asniemade
Rrdoddrihtioniththe fdl aurg desty fudio
af®
Frdtre  100p%dea-Rk d X.
Sdin
Te anddive dgribtion futionis F (2) = [y Zady =1 - (9)",2 < 0. Wt
F(x) =p:

Tesddianis T = Gy

[ D]

If ve oly lae aratmsage d rids it rd its tne ddribtio) ve an etirde the
sape died-Rk ly fra rakingthe diainthe sape ad then “pding the 1D p-th
pratile

e eape if wlaeasapeuth L diapns @ irdetre D " maiile the
5" matile adtres h matile dythe6 th 39 gdte9 ' raledia

x(1),2(2),2(3),z(4),z(5), z(6), x(7),z(8),2(9), 2(10), z(11),

wee (1) druesttesdlet rediAio) adoo Hee, it desrd rde ah e

to edirde the BoeRfranll pins \M e kovis thd it dald ke les than the

sdlet dsndion z(1)! Detiraea 1D p-thatilefa \ay gdl ad\ey lag p, a
lagesapeis ressd
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10 Inetrat Rk dares

Bape (239

<0 Tefdlougistreloe Bdesd asaped By sak raurs
—0.9704, —0.5105, —0.4713, —0.4669, —0.4340,

—0.4226, —0.4185, —0.4105, —0.3986, —0.3634,

—0.3575, —0.3496, —0.3248, —0.3207, —0.3147.
Eirdetre 30ded-Rk d trevely sak reurs
Sdin
\Wthasapgeszd H) advith 151 x 0.05 = 7.55, tre3dRduldleinkdven
tte7 " adte8 ' raleldia Wendalire inepdinasfdlog
(—0.4185) x 0.45 + (—0.4105) x 0.55 = —0.4141,

o tolemmndie e dotde-04b s the AR Te A e s
the te7 U raladig the8 " raied dtaadtrelirex inemael \die aedl
agidle as@s

[ ED]

0 Hl-ded-Rk (4

If alasis gete thanthe BOR valdit ke daetothe WoRo valdit ke aly
didily gete thanthe BodR e veetess d \Risthd it desrd tdl s hoviad
trerealt valdkeif ve kovttd the atareis roe etraathanthe R @ewy to
resreat“tal ik istolakd trerend thetal d treddribtion & p > 0.5 (fo
X ergaley eanoudy
E(X|X > 100p%R )= L zfx(x)dx,
1-pJw
adfo p< 0.5 (fo X Ergapdt o ardur) @ osdr
A
E(X|X <100pMR )= / zfx(x)dz.

—00

Bape (237
«& Ales X fdlasarord ddrihtionithren 1 addadad didion .
Frdtle  100p%6al-died-Rk d X fa p>0.5.
udin
Bloirg  Bape(239 , it isesytosettd the 100p%died-RKis p+oN~1(p).
Rdlirgtra thedesty d the sadidromd dgribtionis o(z) = \/%e—zm, ad
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233 @wet Rk Mzare

thet thedrstyd N (n,0?) is Lo (1), the 100pY6al-died-Rkis
f,ﬁg]vfl(p)x%d%)dm 1 oo
= +0z)p(2)dz
— 5 o, (o990
1 oo
— i) e [ ()
—p N=1(p)
1 00 e—22/2 2
— -+ [ dZ
1 =p) TN 7= 5]
op[N~!
- </5[1 ()]
—p

[ ED]

e rt pdablity ddribtioy tre forda fo RI-dwed-RK is kad to drive In
ray Gsit iseda todnddealagsaped treudlyirgrik adttenetirdethe
Rl-ied-Rk Tefdlaigisaneape
Bape (239

«& @udr tesaped ey dak reursin Bape (239

Eirdethe 3/0al-died-Rk d thevely dak reurs

Sdin

Tedialdov(o egd tg the DodRae

—0.9704, —0.5105, —0.4713, —0.4669, —0.4340, —0.4226, —0.4185.
Te M Ranlectirdally tteagapd thee 7 diaris
(—=0.9704 — 0.5105 — - - - — 0.4185) /7 = —0.527743.
[ BD]

TR sroeasndi\ettan\da thesaavd led p. TisiskEasthe\Rtarins
weethe‘tal” d adgribtiond arikbajrs villethe TRistleagapd trewde
tal.
TRisdodld an dtiod tale e pr tation(dg ad el dot fdl (B
233  Owai Rk Mdare
It isiefu toianify stadsrdle pqeties for risk remres Le g earikremrefa
aratmaidie X. Tefdlowgistlempdelid d “dsrdde€ pqetiestrd yourexd
tokovfar Barl iV{ad do BarEGm)
Qyridt C A Leariry Frae Inetrats &ridives

Jnyli, PD A


https://www.actuarialuniversity.com/hub?tags=8BE022AB-11B4-4DA9-890A-549AA5281C4D&A422E907-BD0C-4F13-9CFF-FC1D461D85B4

1 Taddiod Inaiae
g X +c)=g(X)+c

foaless X. Dudrdadtterdiodedirdths aqdity tret

Inetrat Rk dares

9(X) streaitd

reqiredtogpmot thelas X. If trerikisirveszlly acodat aart c, thnthe
@td regired iichis 9(X + ¢), wmlddo leirveslty tre aeaan c.
If X isarduna trepiced anasd, thntrerdiond traddiod inaiaerdas
to
g(X +¢) = g(X) —c.
Tsiswyit isinotat tordetrerdued X.
2 fstie apety

g(cX) =cg(X), fadl ¢>0

losy qedirg if yachbe trelas tha the risk remre vald d <0 ke chbbed
Tisdoimiestha therik remreisirdgett d the arretyy inidtherik
isremral Sdirgpo dwmtrerik disd poicerik dwesfaio ad rece

treitd regiredvald ke sded p o dwinthe sserare.
3 Sdtitivity

g(X+Y) < g(X)g(Y)

Tsistrerd imotat pqety Arik remre dold rdeat thefat the age
ation duld logr rik thadh dvesfaion vien the rids ae les than pefatly

@rddeal
4 Muaidty

If X <Y fodl psbeaias then g(X) < g(Y)
Tisgwsanadrd rdaiotorik
Arik remarettd didesdl d thefar pgmties dneis dlala aeat rik
remre . It anledomtra
diae SnVdiae R | ™R
Taddiod Inaiace X X Vv V
Fesiti\e ety X X vV Vv
Shaditivity X X X V
Mdaidty X X Vv V

oty Al-ded-Rkisadweeat rikranreanyttefar resres sudal
intle peias twstios

Qyrigi G2} AR eariry
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233 @wet Rk Mzare

Baple (239

«& Sotefdloirgly Wy gpgide eapes

@ \diawedesro stidy uadidty,

O Smaiaedesm sidytradaiod inaiae
© Vded-Rkdesru stidy ahatitivity
i

@ l& X keabroid rathmaidie wh @ades 1 ad 05 ad
was a1d tol Ten X <Y. Heeg, X) = 0.25 au (
d( X)>Md( Y).

Tepssbeatares d X +1 aelad2 Te/lgpnvithend pdablities

Terend X+1isE(X)+1=05+1=1.5.
Tesmaiaed X +1is0.5 x (1 —1.5)2 =0.125.
dtrewmaiaes d X ad X + 1 aetresaehi ra dfe by 1

(O @idr meayerddaltogediod rik Inagdl tamtheeae24aesA
adB adtheeisalyoeainm livirginttetom Bayyer, thepdality
tre the airmd vald rdoréthe Aro Bis Q2 the pdablity the ke rds
aly Ais Q0% adtre pdablity the he rds aly Bis Q1 Ardiey vald
asalesd MDtotresae

TeBHRJ AisOlmaetrelas d Aisathe XD wih prdablity 0G4
o Ovithpdablity Q% Sritaly the ®ARI BisQ

Nweatltrelsssd AadB Teeisapdadlityd Qthd tretdd las
isQ adapdadlityd Q@Btrd tretdd Iesis 1) adlewtie BAR
is 1 StheVRd treageselasisgete ttntreand treirdvdd
R

O Terauvmaidie X drelin(g resawinaiaed 0.5% (0—0.5)% = 0.125.

[ ED]
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el Inetrat Rk dares

Beae 23

1 & lg S letredakpiedte 1ya. Teddribtind S isasfdlog

s n|u |85 |17
P(S=s)|03|01| 02 |04

@alaetresrmaiated S
2 +& g X tetrelosdte 1yar. Teddribtiond X isasfdlag

@ 1|% |85 |17
P(X=2)[03|01| 02 |04

Galdettessmaiae d X.

3 & Tentr d mssres\ally asiesapt isddrihielas agodricrasm
\ai ddevith prdablity fudian

p(z) = 0.75° x 0.25,2 =0,1,2,...

@aldettresrmaiard tlerul d mss

4 & lg& R tetreand sperdund agakintre@imyer. It iskomth R
anteroially arord dgrihtionvith ren Q4 ad sathd dhidion 0B
@Aaldettesmaiawed R.

5 & Aikremretht issrla tosimaiawisE |lmQ S—p)|}vee uH S).
Thsisdlatle snremdsidedidiond S.
@Aalaetresmmmdsuedidind S fo tredakpicin@inl

6 & Sttt the siren dsdue dhidion dredlin Qetion 5 i fes pitive
rowgety
7 & Sothe \aiatedes rd sty ahatitivity
8 & Tefdlouyistrelost Budesd asaped IMveRy tak reurs
—0.7850, —0.5736, —0.5248, —0.4969, —0.4589,
—0.4533, —0.4230, —0.3859, —0.3844, —0.3784,
—0.3755, —0.3734, —0.3671, —0.3426, —0.3356.

Eirdetle 04 ea-Rk ad LYokl -died-Rk d thevely gak reurs

9 & @udr Bape (239 . kdtreXd  pYoal-diea-Rkfo p>0.5ad a>1.
0 0 lg X beamtinaslasratmaidevithdrsty f. Arikremre g isdrad
&

9(X) = E(X) + \/ /E Z)[w — B(X)2f(x)d.
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B Is g pstielowras?

1 & le¢ R tetteand splerdund agakintreaimyer. It iskomth
aleradally arord ddribtionithrenQ0badgatiddidian 0D

Galaetle Doded-RKk ad VoAl -died-Rk d R.
v & Adedt rikremre
(A i fes regtie roagaty
(B stifes apr-alitivity
CGisowe
(D israaiod ingiat.
(B ¢ides auaidty
B ' (Raatolesn 1 d Mile 3) lg theand réund adak R, eromly
ddrihtedvithren 03 ad dathrd chidion 04 adld tretirel sak pie ke
S =50(1+ R).
@sdr trefdlowgpstiond alas
I —2.7 0< S5 <50
S — 52.7 S>50
Frdtre\diea-Rk d L da 9%
u L (Raed to lesm 1 d Mile 3)lg R keaNi2 0@ ddrihtadrik ad
S = 50e™.
@udr trefdlowgpstiond aninetrat
2.5 0<S <50
P = .
52.5 — S S > 50
Frd tre \wed-Rk d P a 3lf acptd adin c isatidto P, V& isthe
rmmmdied c ahtrd the pdabdlity d P brglesttmOislesttno end
toI
5 8 la and rdun R, terordly dgribied vith ren 03 ad sadrd dbidian
04 adand réun Ry erordly dgribiedvithremQlad dadhddhidion
03 R; ad R, aebaiderord, adtre crddion even R; ad Ry is04
Aingtrat s atirel\died P =50(14+ Ry) —20(1 4+ Ry).
(@ FrdP (P <0).
® Frdtlresimaiaed P.
(© FrdtheMied-RKk d P aXb
(9 FretleBl-\dea-Rkd Pd
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SuiostoBaae 23
1 E(S)=11x03+14x0.1+155x 0.2+ 17 x 0.4 = 14.6
Tewnaiawris (11 — 14.6)? x 0.3 + (14 — 14.6)% x 0.1 = 3.924.
2 E(X)=11x0.3+14x0.14+15.5x 0.2+ 17 x 0.4 = 14.6
Tesmaiawis (15.5 — 14.6)% x 0.2 + (17 — 14.6)? x 0.4 = 2.466.
3 Terennie d bmssis 0.75/0.25 = 3.

p(0) = 0.25,p(1) = 0.75 x 0.25 = 0.1875, p(2) = 0.75% x 0.25 = 0.140625.
Tesmaiaris
(0 —3)% x 0.25 4 (1 — 3)* x 0.1875 + (2 — 3)% x 0.140625 = 3.140625.
4 \adriveagred fondafa theemaiawed arord ddribtion
R~N(pu,0?) adlee R=p+o0Z e 7~ N(0,1).

Terend R is u. Stresmaiaeis

Brm (0,R—p)*} =Him (0,u+0Z—p)*} =Bl (0,2)]’} =0 x 05

(Weetlelat deofdlag fran Bape (23] J)
Stlewimaiaed R is0.282 x 0.5 = 0.0392.
5 Tesimendsuedidiais |11 — 14.6] x 0.3 + |14 — 14.6| x 0.1 = 1.14.
6 lg c¢> 0 bacdat ad S ke arathmaidlevith rem . Tenthe sairem
d-uedidionis

B [rm (0,cS — px)|} wee  ux = E(eS) = cE(S) = cp.

Nirgthet |mmQ cS—cu)|=lemQ S—wp)|=cnmQ S—u)|bae c>0w

fae
B |rm (0,¢S — px)|} = cB i (0,5 — p)|} = ¢ x snmemdmuedidiond
7 g X kearadmaidlewthaiar] ad Y =3X. Ten
M( X)+¥( Y) =M( X)+d( 3X)=M( X)+9d( X)=10™( X) =10,
M X +Y)=M( 4X)=164( X) =16,
ad hece \d( X+Y) >4 X)+4 (V).
8 101 x 0.1 = 10.1, adtectle DARIs-03Btif wewat toleosndive o

(—0.3784) x 0.9 + (—0.3755) x 0.1 = —0.37811,

if vevat toledidily meanrae
Te DAEI\Ristteagapd trel 4 totteDd U ralaldia

—0.1 x (0.7850 4+ 0.5736 + 0.5248 + - - - 4+ 0.3784) = —0.48642.
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9 / xa@ dx:/ ab” _ ab [ _a+1}oo _ af :
N w a—1 R (a=1) R “
- ™ 0
Teld pYlEl-Ris T T X s Wee\R = a7
_af*(1— p)%1 I«

 (a—1)pod 8 1-p a-—1

0 (3 Wit \/f z)dz Wee  p = E(X). l¢ ¢ leacat. Te
rend X—i—clsu—i-c

WX +c) = \//#Jrcy 1 —c)2f(y —c)d z\//:oy 1)? f(y)dy = h(X)

ad hawe (X+c =EX+o)+h(X+c) =EX)+c+h(X)=c+g(X)D gis
traddiod ingiat

Bl c>0.Tedd Y=cXisP (Y <y)=PR (X <y/c)=F(y/c). Tedrityd
Yis fy(y) = (L) T h(Y) is

- \/ w2 (Dyedu (ld y=cu)
m
_ \/ / " (- p)2f (u)du
_ ¢ [ - wpras (letu = z)
m
= ch(X)

adleed  cX) =B cX)+H cX) = B X) +cH{ X) = [& X)+H X)] = cg(X).

D g ispstieloapas
Adly  g(X) istreand trerend X adtlesndadiddbidind X.
U In Eape(237) , \ehae diarad trefdlairg
o0 1 z— _
/ 6"V dw = (1 - p) + 0[N (p)
ptoN=lp) 7 @
A arait,

ptoN~"'p) q _ 00 1 _
/ oo o(" e =) - | oo
—00 K

+oN~1(p) g
= p—{u(1 = p) + a[N " (p)]}
= pp — 0[N~ (p)]
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1B Inetrat Rk dares

B p< 0.5, tell-\Rs wr—od N0 gy op=0.1, teWRis 015+ 0.35N1(0.1) =
0.15 — 0.35 x 1.28155 = —0.29854.

$(—1.28155) = —L-ep (—1255) — 0.175499
Te I \Ris 1p=od NI — 15 — 085X01T5499 — _ 46425,
L @B

At duidte mEtive  loagety
(B It uidke ab -atitivity
(G Deardsm attesif tretradordianis 0w o o@e
D It soidke trastiod inaiate

B Lisircedmgin S, ad S isirvedmgin R.
Ted5 U mailed Ris0.34 0.4 x 1.9600 = 1.084.
Ted5 " mailed S is50(1+ 1.084) = 104.2.
Ted5 U mailed L is104.2 —52.7 =51.5.
Adly L istrelesd arald rde dutimggligaDdriledl.

¥ P isdmesmgin S,ad Sisimedmgin @@ R. Ted " mailed Ris0.2+0.3 x
1.64485 = 0.693455.

Ted " mailed S is 509093455 = 100.0308.
Te5 " maiiled P is52.5 — 100.0308 = —47.5308.
D ¢ Julde4/BB
5 P isrordlyddribied vithE P) =50(1+0.3) —20(1 +0.1) = 43, ad
M (P)=50>M (Ry)+20*\% (Ry)—2(50)(20)@ (Ry, Ry)
= 2500 x 0.16 4 400 x 0.09 — 2000 x 0.4 x 0.4 x 0.3 = 340.
@P (P<0)=PR (Z< —43/340%5) = N(—2.33200) = 0.00985(= 0.01)
O maiaw = 0.5 (P) (rde toQetim4fo apad) =0.5x340 =170
(0 Te\Ris 43 — 340°5 x 1.28155 = 19.3694.

@ TeBI\Ris up=odIN"(p)] — 43 VAIOATLINIS) — 10 6396,
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67x2/2 ef:vQ/Q 6712/2
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s V2 x 3.14159  2.50663
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Ay
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dl thea
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