Math/Stat 170     Lab Project 4    
Pricing a Term Policy
This project builds on Labs 2 and 3. In this Lab, we will assume that Purdue Life sells a 30 year term insurance policy with a death benefit of $10,000 and an annual premium of $100/year, payable on January 1.  You will discover that $100 is too little to charge for this policy.  In this project, you will estimate what the actual premium should be. 

As in Lab 3, you will use a mortality table to estimate the number of individuals dying each year. We will assume that all people die at the end of the year on December 31.  We will compute a running total of the profit/loss for Purdue Life for the stated premium. We will then adjust the premium until our profit is as close to zero as possible.  This tells us the minimum we should charge for this policy.  A sample output is shown on the next page.

Part 1:
Your first assignment is to reproduce the sample output.

Notes:

1. The sample output is based on the policies being issued to a male age 61.  Column B should be a formula which changes when you change cell I8.

2. The entries in column C are from the male mortality table on the web.  They are the probability of death in a given year.  
3. The “Probability of Survival” (column D) is (1-the “Probability of Death” (column C)).

4. The first entry in the “Cumulative Probability of Survival” column is 1.  Each subsequent entry is computed by multiplying the “Cumulative Probability of Survival” in the preceding year by the “Probability of Survival” in the preceding year.
5. Tip:  To this point, it should sound familiar as this is the same as Lab 3.

6. The premiums collected are $100 multiplied by the “Cumulative Probability of Survival”
7. The “Beginning Balance” is the preceding year's “Ending Balance” plus the Premiums

8. The “Interest Earned” is the interest rate multiplied by the “Beginning Balance.”  This should be a formula that is a function of the Interest Rate in cell I10.  
9. “Claims Paid” is the Death Benefit (cell I12) multiplied by the “Cumulative Probability of Survival” multiplied by the “Probability of Death.”

10. The “Ending Balance” is the “Beginning Balance” plus “Interest Earned” less “Claims Paid.”
11. Tip: Enter the premium in your formulas as $I$11 so that you can change it by changing only cell I11.  The dollar signs make this into what is called an "absolute reference", so that it won’t change in copied formulas. Similarly, enter the interest into your formulas as $I$10 and the death benefit as $I$12. 
12. Tip:  The Accumulated Profits at the end of 30 years is the ending balance in year 29.  Can you figure out why?
Part 2.

Keep increasing the premium from Part 1 until Purdue Life’s Accumulated Profit is as close to 0 as possible.  This is the lowest allowable premium for this policy. A convenient way to do this is with the "Goal Seek" feature of Excel, which is demonstrated on the last two pictures.   We entered the Cell numbers into Goal Seek by clicking onto the desired cells. Save this sheet.  

Part 3.

We have provided you with the age and sex of an insured, as well as an interest rate. Price a 30 year term policy for this individual.  Include your final result as the second sheet of your project.  Use the same format as Part 1.

E-mail the completed project as an attachment to your designated TA.  Lab projects must be mailed before midnight of the Monday following the lab.
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1 |Name: Eric Krafcheck
2 Class: Math/Stat 170
3 Lab: 4
4 Date: 8/12/2010
5
[ Purdue Life Profits
7
8 Issue Age: 61
9 Sex: Male
10 Interest Rate: 10%
1 Annual Premium:  § 100.00
12 Death Benefit: S 10,000.00
13 Accum. Profit: $  (29,609.58) End of 30 Years
14
‘Cumulative
Probability Probability Probability Beginning Ending
15 YearAge of Death of Su 1 of Sus | Pre Balance Interest Earned  Claims Paid Balance
16
17 0__61 0.017049  0.982951 1.0000000000 $ 100.00 $  100.00 § 10.00 § 17049 § (60.49) k|
- 1[_62] 0018668 0981332 0.9829510000 § 9830 § 3781 § 378 § 18350 § (141.91)
19 2 63 0.020501 0.979499 0.9646012707 § 9646 § (45.45) § (4.55) § 197.75 § (247.75)
20 3 64 0022533 0977467 09448259801 § 9448 § (153.27) § (15.33) § 21290 § (381.49)
21 4 65 0.024793  0.975207 09235362163 § 9235 § (289.14) § (28.91) § 22897 § (547.02)
22 5 66 0027212  0.972788 0.9006389829 S 90.06 $ (456.96) § (45.70) § 24508 § (747.74)
23 6 67 0029692 0.970308 0.8761307949 S 8761 § (660.12) § (66.01) § 26014 § (986.28)
24 7 68 0.032193  0.967807 0.8501167193 § 8501 § (901.27) § (90.13) § 27368 § (1,265.07)
25 8 69 0034796 0965204 08227489118 § 8227 § (1,182.80) § (118.28) § 28628 § (1,587.36)
26 9 70 0.037626  0.962374 0.7941205406 $ 79.41 § (1,507.95) § (150.79) § 29880 § (1,957.54)
27 10 71 0.040798  0.959202 0.7642409612 § 7642 $ (1.881.11) § (188.11) § 31180 § (2,381.02)
28 11 72 0044343 0956657 0.7330614584 § 7331 § (2307.71) § (230.77) § 32506 § (2.863.55)
29 12 73 0.048319  0.951681 0.7005553142 § 70.06 $ (2.79349) § (279.35) § 33850 § (3.411.34)
30 13 74 0052719  0.947281 0.6667051819 § 66.67 $ (3.344.67) § (33447) 5 35148 § (4,030.62)
31 1475 0.057537  0.942463 0.6315571515 § 63.16 § (3,967.46) § (396.75) § 36338 § (4.727.59)
32 15 76 0062729  0.937271 05952192476 § 5952 § (4.668.07) § (466.81) § 37338 § (5.508.25)
33 16 77 0068269 0931731 05578817395 § 5579 § (5.452.46) § (545.25) § 38086 § (6.378.57)
34 17 78 0.074143  0.926857 0.5197957110 § 5198 $ (6,326.59) § (632.66) § 38539 § (7.344.64)
35 18 79 0080414 0919586 04812564976 § 4813 § (7.29651) § (729.65) § 387.00 § (8.413.16)
36 19 80 0.087188  0.912812 04425567376 § 4426 $ (8.368.91) § (836.89) § 38586 § (9.591.65)
37 20 81 0.094525  0.905475 04039711008 $ 4040 $ (9.551.25) § (955.13) § 38185 §  (10,888.23)
38 21 82 0102410  0.897590 0.3657857325 § 36.58 $(10,851.66) § (1.085.17) § 37460 §  (1231142)
39 0.110868  0.889132 0.3283256156 $ 3283 $(12,278.59) § (1.227.86) § 364.01 §  (13,870.46)
40 0.119924  0.880076 0.2919248112 § 2919 $(13,.841.26) § (1.384.13) § 35009 §  (15,575.48)
41 0.129603  0.870397 0.2569160202 $ 2569 $(15549.79) § (1.554.98) § 33297 5 (17.437.74)
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1 |Name: Eric Krafcheck
2. (Class: Math/Stat 170
3 |Lab: 4
4 |Date 8/12/2010
5
[ Purdue Life Profits
7
8 Issue Age: 61
9 Sex: Male
10 Interest Rate: 10%
1 Annual Premium: § 100.00
12 Death Benefit: 5 10,000.00
13 Accum. Profit:  § (29,609.58) End of 30 Years
"
Cumulative
Probability Probability Probability Beginning Ending
15 YearAge of Death of Survival of Survival Pre Balance Interest Earned Claims Paid  Balance
16
A7 061 0017043  0.982951 10000000000 § 100.00 §  100.00 § 1000 § 17049 5 (60.49) =
8] 1[62 0018668 0931332 09829510000 5 9830 5 3781 § a7 s 18350 5 (141.91)
19 2 63 0020501 0979499 0.9646012707 § 9646 S (45.45) § (455) § 9775 5 (24775
20 3 64 0022533 0977467 09448259801 5 9448 5 (15327) § (1533) § 21290 5 (38149
21 4 65 0024793 0975207 09236362163 5 9235 5 (289.14) § (2891) § 2897 5 (647.02)
22 5 66 0027212 0972788 09006389829 5 90.06 5 (456.96) § 570) 5 24508 5 (147.74)
23 6 67 002992 0970308 08761307949 5 8761 5 (660.12) § (66.01) § 26014 5 (986.28)
24 7 68 0032193 0967807 0.8501167193 5 8501 S (90127) § ©0.13) § 27368 5 (1.265.07)
25 8 69 0079 0965204 08227489118 5 8227 § (1.18280) § (118.28) § 28628 5 (1.687.36)
25 9 70 0037626 0962374 07941205406 5 7941 § (1507.96) § (150.79) § 29880 5 (1.957.64)
27 10 71 004079 0959202 07642409612 5 7642 5 (1.881.11) § (188.11) § 3180 5 (2381.02)
28 11 72 0044343 0956657 07330614584 5 7331 5 (230771) § @30.17) § 326506 5 (2.863.55)
29 12 73 0048319 0951681 07005653142 5 7006 § (2793.49) § (@19.35) § 33850 5 (3411.34)
30 13 74 0052719 0947281 06667051819 5 6667 5 (334467) § (33447) § 35148 5 (4.03062)
31 14 75 0057537 0942463 06315671515 5 6316 5 (3.967.46) § (396.75) § 36338 5 (4727.59)
32 15 76 0062729 0937271 05952192476 5 5952 5 (4.668.07) § (466.81) § 37338 5 (5.508.25)
33 16 77 0068269 0931731 05578817395 5 5679 5 (5.452.46) § (645.25) § 38086 5 (6.378.57)
34 17 78 0074143 0925857 05197957110 5 5198 § (6.32659) § (63266) § 38539 5 (7.34464)
35 18 79 0080414 0919586 04812564976 5 4813 § (129651) § (129.65) § 38700 5 (8413.16)
36 19 80 0087188 0912812 04426567376 5 4426 5 (3.368.91) § (836.89) § 38586 5 (9.69165)
37 20 81 0094525 0905475 04039711008 5 4040 § (9.551.26) § (955.13) § 38185 5 (10.888.23)
38 21 82 0102410 0897590 03657867325 5 3658 5(10.85166) S (1.085.17) § 37460 5 (12.31142)
39 0110868 0889132 0.3283266156 5 3283 5(1227859) 5 (1.227.86) § 36401 5 (13.870.46)
40 0119924 0880076 02919248112 § 2919 §(13.84126) 5 (1.384.13) § 35009 5 (16.575.48)
4 0129603 0870397 02569160202 5 2569 $(15549.79) S (1.564.98) § 33297 5 (17.437.74)
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1 |Name: Eric Krafcheck
2 |Class: Math/Stat 170

3 Lab: 4

4 Date: 8/12/2010

5

[ Purdue Life Profits

7

8 Issue Age: 61
9 Sex: Male
10 Interest Rate: | 10%
11 Annual Premium: {§ _

12 Death Benefit: S X 0
13 Accum. Profit: $  (29,609.58) End of 30 Years
14

Probability Probability Probability Beginning Ending
15 YearAge of Death of Survival of Survival Pre Balance Interest Earned Claims Paid  Balance
16

17 061 0017049 0982951 1.0000000000 § 10000 § 100.00 § 1000 § 17049 § (6049)
18] 1[T2l 0018668 0981332 09829510000 5 9830 5 3781 § 378 S 18350 5 (14191)
19 2763 0020501 0979499 09646012707 § 9646 5  (4545) § (455 s 19775 5 (247.75)
20 3 64 0022533 0977467 09448259801 § 9448 § (15327) § (1533) § 21290 5 (381.49)
21 4 65 0024793 0975207 09235362163 § 9235 § (289.14) § (2891) § 22897 5 (547.02)
22| 5 66 0027212 0972783 09006389829 § 9006 § (456.96) § (4570) 5 2508 5 (14774)
23] 6 67 00293 0970308 08761307949 § 8761 § (660.12) § (66.01) § 26014 5 (986.28)
24 7 68 0032193 0967807 08501167193 § 8501 § (30127) § (3013) § 27368 5 (1.265.07)
25 8 69 003479 0965204 08227489118 § 8227 § (1.18280) § (118.28) § 28628 5 (1.587.36)
26 9 70 0037626 0962374 07941205406 § 7941 § (1507.95) § (150.79) § 29880 §  (1.957.54)
27) 10 71 0040798 0959202 07642409612 § 7642 § (1.88111) § (188.11) § 31180 5 (2381.02)
28| 11 72 0044343 0955657 07330614584 § 7331 § (2307.71) § (2301) 5 32506 5 (286355)
29| 12 73 0048319 0951681 07005553142 § 7006 § (2.79349) § (279.35) § 33850 5 (3411.34)
30| 13 74 0052719 0947281 06667051819 § 6667 § (334467) § (33447) 5 35148 5 (4.03062)
31) 14 75 0057537 0942463 06315571515 § 6316 § (3.967.46) § (3%6.75) § 36338 5 (472759)
32| 15 76 0062729 0937271 05952192476 § 5952 § (4668.07) § (466.81) § 37338 5 (5.508.25)
33| 16 77 0068269 0931731 05578817395 § 5579 § (545246) § (645.25) § 38086 5 (6.37857)
34| 17 78 0074143 0925857 05197957110 § 5198 § (632659) § (632.66) § 38533 5 (7.344564)
35| 18 79 0080414 0919586 04812564976 § 4813 § (7.29651) § (729.65) § 38700 5 (8413.16)
36| 19 80 0087188 0912812 04425567376 § 4426 § (8368.91) § (836.89) § 38586 5 (9.59165)
37, 20 81 0084525 0905475 04039711008 § 4040 § (955125) § (855.13) § 38185 §  (10,888.23)
38| 21 82 0102410 0897590 03657857325 § 3658 $(10.85166) S  (1.085.17) § 37460 5 (12311.42)
39| 22 83 0110868 0889132 03283256156 § 3283 $(1227859) §  (1.227386) § 36401 §  (13.870.46)
40| 23 84 0119924 0880076 02919248112 § 2913 $(1384126) §  (1.384.13) § 35008 §  (15575.48)
41) 24 85 0129603 0870397 02569160202 § 2563 $(1554979) §  (1.55498) § 33297 5 (17.437.74)
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