EE431: Economics of financial market and institutions
Semester 2/2017

Assignment 1 (due Tuesday 13th, 2018 at the BE office; before 3 pm.)

Instruction: Use PVF and PVIFA table in your calculation. Attempt only even numbered

questions. Please answer question 12 in a separate paper.

Solution to questions assigned in your homework.

2. A 2-year government bond with its face value of $1,000 offers the holder $100 as the coupon
payment which is given out to the investor at the end of each year. Suppose that the current
market price is $1,000, consider the following problems.

2.1) What is the coupon rate of this 2-year bond?

Coupon rate =10% (=100/1000)

2.2) What is the yield to maturity of this bond?

As price is equal to face value, yield to maturity must be equal to coupon

rate.

2.3) The below table represents the investors’ survey over that outlook of market interest
next year. Calculate the 1-year expected rate of return on the 2-year bond purchased

today. Suppose that you can sell off this bond after you’ve collected bond’s coupon

next year.

Rate 8% | 10% | 12%

Probability | 1/2 | 1/4 Ya
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Under the three cases, current yield is equal to 10%.

® When market interest rate drops to 8%, future price will be 1018.519.

Hence, we earn a 1.8% of capital gain.

® When market interest rate remains at 10%, there will no gain/loss because

future price would remain constant at 1,000.

® When market interest rate increases to 12%, future price will be 982.1429.

That is we have -1.7% of capital loss

Interest rate by scenarios 8% 10% 12%

Probability 1/2 1/4 Va

Return = capital gain/loss + current yield 11.8% | 10.00% | 8.21%

Expected rate of return = %2*(11.8%) + % *(10.00%) + Y *(8.21%)

Your expected return is the weighted average return under the three scenarios

of future market interest rate.

4. Consider two zero-coupon bonds with remaining time to maturity of 10 years. The first one is
issued by a private company named “The face”. The second one is issued by the Thai
government. Each bond has its yield to maturity of 6% and 3%, respectively. Suppose that the
face value of each of the two bonds is $1,000. (Don’t get surprised why the two domestic bonds
have their face value in USD. This is an example of what is called foreign-currency denominated

bond. That is, a domestic entity promises investors to repay coupon and principal amount in
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terms of foreign currency. In this example, the payment is made inUS dollar.) Form the
information, consider the following problems.

4.1) calculate the current price of each of the two bonds.

At the initial level of YTM (6% and 3%), price of the two bonds are
1000*PVF(6%,10) = 558.39 (The face) and 1000*PVF(3%,10) = 744.09

(Government bond)

4.2) using the exact bond pricing formula, calculate the percentage change in price of the
two bonds if market interest unexpectedly increases by 1% right after the investor had purchased
the two bonds.

After the increase in yield to 7% and 4% for each of the two bonds, new
price should be 1000*PVF(7%,10) = 508.35 (The face) and 1000*PVF(4%,10) =
675.56 (Government bond)

In terms of its percentage change, price of the two bonds drop by 8.96%

(= (508.35-558.39)/558.39) and 9.2% (= (675.65-744.09)/744.09).

4.3) compare the percentage change in prices implied by the duration concept. How big
is the approximation error? Would the approximate error be bigger under the high-yield bond

than the low-yield bond, or vice versa?

In both cases, Macaulay Duration of the two discount bonds is 10 year.
However, Modified duration of government bond is 9.70 (=10/(1.03)); meanwhile,
modified duration of “the Face” is 9.43 (=10/(1.06)). The figures implies that %
change in price of “The face” bond is smaller than that of government bond.

This follows the convexity relationship.
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Consistent with what has been discussed in class, modified duration
typically overestimate the size of downside risk of bond returns. (Compare the

approximate % change in price the answer provided in 4.2)

6. (CFA/Level 1) A 6% coupon bond paying interest annually has a modified duration of 10
years, sells for $800, and is priced at a yield to maturity of 8%. If the YTM increases to 9%,

what is the predicted change in price using the duration concept?

dp/p =-ModD * (change inr) =
= - (10) * (0.09 - 0.08)
=-(10)*(0.01) =-0.1
That is, price would drop by 10% when interest rate increases by 1%.

Price will decline from $800 to $720. Hence, price would decrease by $80.

8. (CFA/Level 1) A bond with annual coupon payments has a coupon rate of 8%, yield to

maturity of 10%, and Macaulay duration of 9 years. What is the bond’s modified duration?

Modified duration = MacD / (1+r) =9/ (140.1) =9/ 1.1 = 8.18

10. (CFA/level 1) Which bond has the longest duration? (Choose the best answer, and
explain why?)
a. 8-year maturity, 6% coupon.
b. 8-year maturity, 11% coupon.
C. 15-year maturity, 6% coupon.

d. 15-year maturity, 11% coupon.
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Let’s assume that the coupon is equal to yield, so each type of the bond
is getting sold at par. This is to allow us to continue doing this problem.

First, note that Modified duration increase with the lowered yield. Thus,
based on the pairwise comparison, you will find that duration of “a” is longer
than duration of “b”. At the same time, duration of “c” is longer duration of “d”.

Second, modified duration increases with time to maturity. From the first
point mentioned above, this implies that “c” would have longer modified

duration than “a” because MacD of “c” is larger than MacD of “a”.

So, the answer is “c” that is the longest modified duration.

12. True/False/Uncertain: Why, or why not?

a) A financial adviser has just given you the following advice: “Long-term bonds are a great
investment because their interest rate is over 20%.” Is the financial adviser necessarily

right?

The statement is not necessarily right. If the investor is not planning to hold the
long-term bond until maturity, long-term bond is subjected to high interest rate risk.
If the market interest rate rises in the future, the price of long-term bond will drop,

and hence causing a negative return on bond investment.

b) True or False or Uncertain: With a discount bond, the return on the bond is equal to the

rate of capital gain.

If you interpret the Discount bond as zero-coupon bond, the answer is true; zero-
coupon bond is not offering investors a coupon payment. However, if you interpret
the discount bond as a bond that gets sold at discount, the answer may be false.
Using the latter interpretation, any coupon bonds can be sold at discounted,
depending on market conditions. The return on coupon bond include both current
yield and capital gain. Thus, the statement will be false if the discount bond is

coupon bond.
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c) True or False: Investors would normally receive a higher rate of return on bond investment

when market interest rates have been on the rising trend.

If we are experiencing an upward trend of market interest rate, bond investment will
be subjected to negative rate of return; price of bond will drop under the rising
trend of market interest rate. Therefore, investor will in fact receive lower rate of

return on bond investment under the given scenario.
d) True or False: Bond with longer term to maturity is always having more interest-rate risk.

Mostly true, but not always. Note that interest rate risk can be approximate by the
modified duration. Modified duration depends on MacD and the initial level of interest
rate. One might be able to find that some examples in which long-term bond may have

lower MacD than another bond with short maturity.
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= | p25% | 050% | 07s% | 1o00% | 150% | zoo% | 2zso% | 3o0% | 4o00% | soo% | so0% | 7oo% | so00% | S00% | 10.00% | 11.00% | 12.00%
1 | 088751 | 0.99502 | 0.98256 | 0.98010 | 0.88522 | 0.88039 | 0.87581 | 0.97087 | 0.85154 | 0.85238 | 0.84340 | 083458 | 082593 | 0.91743 | 0.80809 | 0.80080 | 0.38238
2 | 098502 | 0.99007 | 0.98517 | 0.88030 | 0.97066 | 0.86117 | 0.95181 | 0.94260 | 0.82456 | 0.80703 | 0.85000 | 0.87344 | 0.85734 | 0.84168 | 0.82645 | 0.51162 | 0.79719
3 | 0.98254 | 0.98515 | 0.87783 | 0.9705% | 0.95832 | 0.94232 | 0.92880 | 0.91514 | 0.23%00 | 0.26384 | 0.23%62 | 0.81830 | 078383 | 07728 | 075131 | 073119 | 0.7117E
4 | 0.98006 | 0.98025 | 0.97055 | 0.96088 | 0.84218 | 0.82385 | 0.80585 | 0.88849 | 0.85480 | 0.82270 | 0.78208 | 0.7e2%0 | 0.73503 | 0.70843 | 0.68301 | 0.85873 | 0.83552
5 | 098759 | 0.97537 | 0.98333 | 0.95147 | 0.92826 | 0.80573 | 0.88385 | 0.86261 | 0.82193 | 0.78353 | 0.74728 | 071299 | 0.68058 | 0.64993 | 0.52092 | 058345 | 0.56743
§ | 088513 | 0.97052 | 0.95615 | 0.84205 | 0.91454 | 0.88797 | 0.86230 | 0.83748 | 0.79031 | 0.74622 | 0.70496 | 0.66634 | 0.63017 | 0.58627 | 0.56447 | 0.53454 | 0.50853
7 | 0.98257 | 0.96569 | 0.94804 | 0.93272 | 0.90103 | 0.87056 | 0.84127 | 0.81309 | 0.75992 | 0.71088 | 0.66506 | 0.62275 | 0.58349 | 0.54703 | 0.51316 | 0.48166 | 045235
3 | 0.92022 | 0.95089 | 0.94198 | 0.92348 | 0.88771 | 0.85349 | 0.82075 | 0.78941 | 0.73088 | 067884 | 062741 | 058201 | 0.54027 | 0.50187 | 0.46851 | 0.43393 | 0.40388
9 | 097778 | 0.95610 | 0.93486 | 0.91434 | 0.37459 | 0.33676 | 0.80073 | 0.76642 | 0.70259 | 0.64461 | 0.59190 | 054383 | 0.50025 | 0.46043 | 0.42410 | 0.38082 | 0.35081
10 | 0.87534 | 0.85135 | 0.82800 | 0.8052% | 0.86167 | 0.82035 | 0.78120 | 0.74409 | 0.67556 | 0.61381 | 0.55838 | 0.50835 | 0.46318 | 042241 | 0.38554 | 035218 | 0.32197
11 | 0.87291 | 0.84881 | 0.82108 | 0.89632 | 0.84893 | 0.80426 | 0.76214 | 0.72242 | 0.64958 | 0.58488 | 0.5267% | 0.47508 | 0.428338 | 0.38753 | 0.35049 | 0.31728 | 0.28748
12 | 0.97046 | 0.94191 | 0.91424 | 0.88745 | 0.83639 | 0.78849 | 0.74356 | 0.70138 | 0.62460 | 0.55684 | 0.49897 | 0.44401 | 039711 | 0.35553 | 0.31863 | 0.28584 | 0.25668
13 | 0.85806 | 0.83722 | 0.80743 | 0.27286 | 0.82403 | 0.77303 | 0.72542 | 0.52095 | 0.60057 | 0.53032 | 0.48324 | 0.41488 | 036770 | 032618 | 0.28968 | 025731 | 0.22817
14 | 0.86565 | 0.83296 | 0.80068 | 0.869%6 | 0.81185 | 0.75788 | 0.70773 | 0.66112 | 0.57748 | 0.50507 | 0.24230 | 0.38782 | 0.34045 | 028925 | 0.26333 | 0.23199 | 0.20462
15 | 0.86324 | 0.82792 | 0.88397 | 0.85135 | 0.79985 | 0.74301 | 0.58047 | 0.54186 | 0.55526 | 0.48102 | 0.41727 | 0.38245 | 0.31524 | 027454 | 0.2393% | 0.20800 | 018270
16 | 0.86084 | 0.82330 | 0.88732 | 0.85282 | 0.78803 | 0.72845 | 0.67362 | 0.62317 | 0.53381 | 0.45811 | 0.39385 | 0.33873 | 029188 | 0.25187 | 0.21763 | 0.18829 | 0.18312
17 | 0.85844 | 0.91871 | 0.88071 | 0.84438 | 0.77638 | 0.71416 | 0.85720 | 0.50502 | 0.51337 | 0.43830 | 0.37136 | 0.31857 | 0.27027 | 0.23107 | 0.19784 | 016963 | 0.14584
18 | 0.85605 | 0.91414 | 0.87416 | 0.33502 | 0.764%1 | 0.70016 | 0.64117 | 0.58739 | 0.49383 | 0.41552 | 0.35034 | 029585 | 025025 | 021199 | 017986 | 0.15282 | 0.13004
19 | 0.85367 | 0.8095% | 0.86765 | 0.82774 | 0.75361 | 0.68643 | 0.62553 | 0.5702% | 0.47464 | 0.38573 | 0.33051 | 027851 | 0.23171 | 0.19448 | 016351 | 0.13768 | 011811
20 | 0.95128 | 0.90505 | 0.85118 | 0.81954 | 0.74247 | 0.57297 | 0.61027 | 0.55368 | 0.45639 | 0.37689 | 0.31180 | 0.25842 | 0.21455 | 017843 | 014864 | 0.12403 | 0.10357
21 | 0.94882 | 0.90055 | 0.85478 | 0.81143 | 0.73150 | 0.85978 | 0.58539 | 0.53755 | 0.43883 | 0.35894 | 0.28416 | 0.24151 | 0.18886 | 0.16370 | 0.13513 | 0.11174 | 0.08255
27 | 0.94855 | 0.89508 | 0.84842 | 0.80340 | 0.7208% | 054584 | 0.58085 | 0.52188 | 0.42195 | 0.34185 | 0.27751 | 0.22571 | 0.18394 | 0.15018 | 0.12285 | 0.10087 | 0.08254
23 | 0.94418 | 0.89182 | 0.84210 | 0.79544 | 0.71004 | 0.53415 | 0.98670 | 0.50888 | 0.40573 | 0.32557 | 0.25180 | 0.21085 | 0.17032 | 0.13778 | 011168 | 0.0808% | 0.07379
24 | 094184 | 0.88719 | 0.83583 | 0.78757 | 058954 | 062172 | 0.55288 | 0.49183 | 0.39012 | 0.31007 | 0.24696 | 0.18715 | 0.15770 | 0.12640 | 0.10153 | 0.08170 | 0.08588
25 | 0.93848 | 0.88277 | 0.82881 | 077977 | 0.88821 | 0.50953 | 0.53939 | 0.47761 | 0.37512 | 0.29530 | 0.23300 | 0.18425 | 0.14502 | 0.11587 | 0.08230 | 0.07351 | 0.05882
30 | 0.82783 | 0.86103 | 0.79819 | 0.74182 | 0.53976 | 0.55207 | 0.47674 | 0.41199 | 0.30832 | 023138 | 017411 | 0.13137 | 0.08938 | 0.07537 | 0.05731 | 0.04368 | 0.03338
35 | 0.81632 | 0.83982 | 0.76988 | 0.70581 | 0.59387 | 0.50003 | 0.42137 | 0.35538 | 0.25342 | 018128 | 0.13011 | 0.09386 | 0.06783 | 0.04899 | 0.03558 | 0.02592 | 0.01894
40 | 0.80485 | 0.81914 | 0.74165 | 0.67185 | 0.55126 | 0.45289 | 0.37243 | 0.30656 | 0.20828 | 0.14205 | 0.08722 | 0.08572 | 0.04803 | 0.03184 | 0.02208 | 0.01538 | 0.01075
50 | 0.88263 | 0.77929 | 0.68825 | 060804 | 0.47500 | 0.37153 | 0.28094 | 0.22811 | 014071 | 0.08720 | 0.05428 | 0.03385 | 0.02132 | 0.01345 | 0.00852 | 0.00542 | 0.00346
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PRESENT VALUE OF ORDINARY ANNUITY
(annuity in arrears -- end of period payments)
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0.99751
1.99252
258506
3.97512
495272
53.594785
6.93052
7.91074
8.865852
5 86306
10.83677
11.80725
1277532
13.74096
14.70420
15.66504
15.562348
17.57953
18.53320
15.40445
20.43340
21.37995
2232414
23 26588
2420547
28.86767
33.47243
38.01986
45.94817

0.99502
1.98510
257025
3.95050
492587
5.69630
6.86207
7.82296
8.77806
573041
10867703
11.6185%3
12.55615
13.48871
14.41882
15.339593
16.25863
17 AT2TT
18.08235
18.98742
19.8875%8
20.78405
21.67568
22 56287
23.44584
27.79405
32.03537
3617223
44 14279

0.99256
1897772
255006
3.92611
4 38944
5.84560
5.79484
7.73661
6.67158
5 595950
10.52067
11.43451
12.34235
13.24302
14.13699
15.02431
15.80502
16.77918
17.64683
18.50802
19.36280
2021121
21.05331
21.88915
22 T1878
26.77508
30.68266
34.44854
41.55845

0.95010
1.97040
2.54055
3.90197
485343
5.79548
6.72819
7.65168
&.55602
9.47130
10.36763
11.25508
1213374
13.00370
13.86505
14.71787
15.56225
16.39827
17.22601
18.04555
18.856038
19.66038
20.45582
21.24339
2202318
25.80771
25.40858
32.83469
39.19612

0.98522
1.95588
251220
3.85438
478264
3.69719
6.58821
748593
&.36052
522218
1007112
10.90751
11.73153
12.54338
13.34323
1413125
14.90785
15.67256
15.42617
17.16864
17.90014
18.52082
18.33085
20.03041
20.71981
24.01584
27.07559
29.91585
34.99969

0.92039
1.94156
2.58388
3.80773
471348
5.60143
6.47199
7.32548
8.15224
8.55259
9. 73685
10.57534
11.34837
1210825
12.84526
13.57771
14.29187
14.99203
15.67846
16.35143
17.01121
17.65305
18.28220
18.91353
19.52348
22 35646
2499382
27.35548
31.42381

0.97561
1.82742
285602
3.76197
464583
3.90813
6.34539
7704
7.87087
8.73206
5.51421
1025776
10.58318
11.68081
1238138
13.05500
13.71220
14.35336
14.97839
15.58916
16.18455
16.76541
17.33211
17.85459
18.42433
20.93029
23.14518
2510273
28.358231

0.97087
1.91347
2.62861
3.71710
457971
3.41718
5.23028
7.01969
778811
&.33020
925282
9.95400
10.63456
11.29607
11.93794
12.56110
13.18812
13.75351
14.32380
14.87747
1541502
15.93692
15.44361
16.93554
17.41315
19.60044
21.48722
2311477
25.72576

0.95154
1.88609
277508
3.62090
4.45182
5.24214
6.00205
6.73274
7.43533
8.11080
8.75042
9 38507
5 53565
10.56312
11.11339
11.65230
12.16567
12.65930
13.13304
13.538033
14.02816
14.45112
14.85584
15.246096
1582208
17.28203
18.66461
19.792F7F
21.48218

0.95238
1.85941
272325
3.54585
432545
5.07369
5.78637
646321
710732
F.r2173
8.30541
8.86325
§.39357
588564
10.37965
1083777
11.27407
11.63959
12.08532
1248221
1282115
13.16300
13.48857
13.79864
14.09354
15.37245
18.3741%9
17.15909
18255593

0.94340
1.83339
2.67301
3.46511
421238
481732
5.538238
6.20979
6.80165
7.36005
7.88887
8.38384
0.865260
5 20498
9.71225
10.10550
10.47725
10.82760
11.15812
11.46552
11.764028
12.04158
12.30338
12.55036
12.78336
13.76483
14.45825
15.04530
15.76186

0.93458
1.80802
262432
3.38721
410020
476654
3.38529
5.97130
6.51523
7.02358
748857
7.94269
8.35765
B.74547
9.10791
5.44665
§.75322
10.05909
10.33560
10.55401
10.83553
11.06124
11.27213
11.46933
11.65358
12.40804
12.94787
13.33171
13.80075

0.92593
1.78326
257710
331213
3.99271
4 62288
5.20837
5.74664
5.24885
6.71008
7.13896
7.53608
7.50375
8.24424
8.35948
&.85137F
912184
937189
5.60360
581815
10.01680
1020074
1037105
10.52875
1057473
1125773
1185457
11.92461
1223348

0.91743
1.75911
253128
3.23972
3.88965
4.43552
5.03285
5.53482
53.59525
6.41766
680519
7.16073
7.43850
778615
8.06069
&.31256
854363
8.75563
&.95011
512855
929224
944243
8.58021
§.70661
9.82258
10.27365
10.56682
10.75736
10.95168

0.9050%
1.73554
2.48685
3.16987
3.79079
435526
4.56842
5.33493
3.75802
5.14457
649506
6.81369
7.10336
7.36669
7.60608
7.62371
8.02155
8.20141
&.36492
&.31356
&.64369
877154
&.66322
8.58474
9.07704
5 42651
§.64418
5. 77o05
5.91481

0.50050
1.712582
244371
3.10245
3.69590
423054
471220
5.14812
3.53705
5.08923
620852
649236
6.74587
6.93187
7.19087
737916
7.54879
7.70162
7.63929
786333
8.07507
8.17574
&.25543
8.34814
2.42174
&.69379
8.85524
8.95105
9.04185

0.89286
1.69005
240183
3.03735
3.60478
411141
4 536376
4 96764
3.32825
5.63022
2.83770
6.19437
§.42355
6.62817
6.81086
6.97399
7.11863
7.24967
7.36578
7.4G544
7.56200
7.64465
T.71843
7.78432
7.84314
&.05518
8.17550
8.24378
&.30450
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