
ALM - Basic Interest Rate Theory http://localhost:6435/ALM%20-%20Basic%20Interest%20Rate%20Theory.qmd#/yield-curve-examples

1 of 35 10/1/2025, 5:14 PM



Basic interest rate theory
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yield price
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constant

not constant
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forward rate

average
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zero coupon bond
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unified and simple notation
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bond
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forward rates

price of the bond yield
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5
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replication

zero
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replicates
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implied zero rate

risk-free rates delivered by EIOPA, 

Bloomberg
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# A tibble: 15 × 5
    Bond `Mat. 31/12` `Face value` `Face val.` `Avg. yield`
   <dbl>        <dbl>        <dbl>       <dbl>        <dbl>
 1     1         2025          100        0.04       0.0219
 2     2         2026          100        0.04       0.0247
 3     3         2027          100        0.04       0.0255
 4     4         2028          100        0.05       0.0267
 5     5         2029          100        0.05       0.0281
 6     6         2030          100        0.05       0.0293
 7     7         2031          100        0.05       0.0305
 8     8         2032          100        0.05       0.0315
 9     9         2033          100        0.05       0.0324
10    10         2034          100        0.05       0.0329
11    11         2035          100        0.05       0.0332
12    12         2036          100        0.05       0.0335
13    13         2037          100        0.05       0.0338
14    14         2038          100        0.05       0.0341
15    15         2039          100        0.05       0.0343
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      2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
 [1,]  104    0    0    0    0    0    0    0    0    0    0    0    0    0
 [2,]    4  104    0    0    0    0    0    0    0    0    0    0    0    0
 [3,]    4    4  104    0    0    0    0    0    0    0    0    0    0    0
 [4,]    5    5    5  105    0    0    0    0    0    0    0    0    0    0
 [5,]    5    5    5    5  105    0    0    0    0    0    0    0    0    0
 [6,]    5    5    5    5    5  105    0    0    0    0    0    0    0    0
 [7,]    5    5    5    5    5    5  105    0    0    0    0    0    0    0
 [8,]    5    5    5    5    5    5    5  105    0    0    0    0    0    0
 [9,]    5    5    5    5    5    5    5    5  105    0    0    0    0    0
[10,]    5    5    5    5    5    5    5    5    5  105    0    0    0    0
[11,]    5    5    5    5    5    5    5    5    5    5  105    0    0    0
[12,]    5    5    5    5    5    5    5    5    5    5    5  105    0    0
[13,]    5    5    5    5    5    5    5    5    5    5    5    5  105    0
[14,]    5    5    5    5    5    5    5    5    5    5    5    5    5  105
[15,]    5    5    5    5    5    5    5    5    5    5    5    5    5    5
      2038
 [1,]    0
 [2,]    0
 [3,]    0
 [4,]    0
 [5,]    0
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# A tibble: 15 × 6
    Bond `Maturity 31.12. …` `Face value` Coupon `Average yield_annual`
   <dbl>               <dbl>        <dbl>  <dbl>                  <dbl>
 1     1                2025          100   0.04                 0.0219
 2     2                2026          100   0.04                 0.0247
 3     3                2027          100   0.04                 0.0255
 4     4                2028          100   0.05                 0.0267
 5     5                2029          100   0.05                 0.0281
 6     6                2030          100   0.05                 0.0293
 7     7                2031          100   0.05                 0.0305
 8     8                2032          100   0.05                 0.0315
 9     9                2033          100   0.05                 0.0324
10    10                2034          100   0.05                 0.0329
11    11                2035          100   0.05                 0.0332
12    12                2036          100   0.05                 0.0335
13    13                2037          100   0.05                 0.0338
14    14                2038          100   0.05                 0.0341
15    15                2039          100   0.05                 0.0343
# ℹ 1 more variable: `market price B` <dbl>
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   time price of €1 spot rate
1     1   0.9785475    2.169%
2     2   0.9522118    2.448%
3     3   0.9269405    2.529%
4     4   0.8994891    2.648%
5     5   0.8693488    2.800%
6     6   0.8390086    2.926%
7     7   0.8074717    3.055%
8     8   0.7765943    3.160%
9     9   0.7453737    3.265%
10   10   0.7180624    3.312%
11   11   0.6922223    3.344%
12   12   0.6669583    3.375%
13   13   0.6423107    3.405%
14   14   0.6183099    3.434%
15   15   0.5949776    3.462%
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Taylor expansion

duration

convexity
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relative change

uniformly
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  duration convexity
1 4.567348  21.98331

1st. order 2nd order

1st. order 2nd order

ALM - Basic Interest Rate Theory http://localhost:6435/ALM%20-%20Basic%20Interest%20Rate%20Theory.qmd#/yield-curve-examples

31 of 35 10/1/2025, 5:14 PM



zero-coupon

independent of the yield
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easy way to estimate the sensitivity

valid only parallel
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does not
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Macaulay Duration

Modified Duration

Effective Duration

Dollar Duration

Dollar Convexity


