Oppgave 7 v6

Page 1 of 7

Oppgave 7

Lgsning

{a, B, ¢} = {0, 0.0000202, 1.1015};

i=0.03;
£€=0.7;
V= ! ;
1+1
x=30;
n=135;
w=120;
A=0.03;
6=0.015;
lgnn = 500 000;
u=0.057;
o= 0.056;

<< "Plotlegends ™"

<< "BarCharts™"; << "Histograms™"; << "PieCharts "

i Ee¥ |:r_=_1.'|
_|a:‘ SE
ply_, £]:=e!l :
- {zat)
alt1:= » viplx+t, 31;
frem

Tabellerer funksjonene for de verdiene som brukes. Tidsbesparende: Hente verdi i tabell tar kortere tid enn et funksjonskall.

at = Table[a[t], {t, 0, n-1}];
px = Table[p[x, £], {t, 0, n-1}];

nsSim = antall simuleringer

ranl = (n-1) x nSim matrise med N(0,1)-simuleringer
ran2 = n x nSim matrise med N(0,1)-simuleringer
simvt = simulert premiereserve

simFt = simulert forsikringsfond uten garanti

simFtG = simulert forsikringsfond med garanti
innbet = simulerte innbetalinger uten garanti
innbetG = simulerte innbetalinger med garanti

n5im = 1000;

ranl = Partition[RandomReal [NormalDistribution[0, 1], n%im (n-1)], n-1];
ran? = Partition[RandomBReal [NormalDistribution[0, 1], nSimn], n]:

simInnbet[sim ] := Module[{sin’.L., simA, simP, simS, simVt, simFt}, siml = FoldList[(1+A) #1+6 # #1 &, 1lgnn, ranl[sim]]:
2imS = 0.2 siml;
t+1) simS[E+ 1 t simS[t sim5[1] at[l 4T3 0 rand[zin]
simP=Prepend[Tab1e[(( e Bl S B [[]])at[[t+1]1,{t, 1,n-11], M];simﬂ‘r en2sin]
n n n
(t+1) simS[t + 1] at[t + 1] px[t+ 1]

siwt:'rable[{t, }, {t,o,n-l}];

n
SinFt = Table[{t+1, simVE[t + 1, 2] simA[t + 113, {t, 0, n-1}1;

SinFtG = Table[{t+ 1, simVE[t+1, 2] ((1+i) +£Max[0, simA[t+ 1] - (1+1)1)}, {t, 0, n-1}1;
innbet = Prepend [Table[sinVE[t+ 1, 2] - sinFt[t, 21, {t, 1, n-1}], sinP[1]];

innbetG = Prepend [Table [sinVE[t+ 1, 2] - simFtGLE, 21, {t, 1, n-1}], simP[1]];

{innbet, innbetc:}];

Mulige baner for faktisk ngdvendig innbetaling med og uten garanti:

innbetEksempel = simInnbet[4] ;
plotl = Plot[{innbetEEksempel[1, Round [E]], innbetEksempel[2, Round [E]]}, {&, 1, 35}, PlotRange -+ All,
PlotStyle » (RGBColor[#1, 0, 0] &) /@ {0, 11]

Fart::pspec: Fart specification Round[k] is neither an integer nor a list of integers.

Fart::pspec: Fart specification Round[k] is neither an integer nor a list of integers.
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S

Fart specification Roundk] is neither an integer mor a list of L

Part::pspec:

: Further output of Fart::pspec will be suppressed during this calculation. >

200000

io0000

-100000

Trakt:
Timing[innbetTab = Table [simInnbet[]], {Jj, nSim}]:]
{1.389, Null}

trakt = ({Take[Sort[#1], {0.05nSim}], Take[Sort[#1], {0.95nSim}]} &) /@ Transpose [Transpose [innbetTab] [1]]
traktG = ({Take[Sort[#1], {0.05nSim}], Take[Sort[#1], {0.95nSim}]} &) /@ Transpose [Transpose [innbetTab] [2]]

plot? = Plot[{trakt[Round[k], 1], trakt[Round[k], 2], traktG[Round[k], 1], traktG[Round[k], 21}, {k, 1, 351,
PlotRange -+ All, PlotStyle -+ (RGBColor([#1, 0, 0] &) /@ {0, 0, 1, 1}, BaseStyle— {11, FontFamily + "Helwvetica"}]

Bart::pspec: Fart specification Round[k] is meither an integer mor a list of i S
Fart::pspec: Fart specification Round[k] is neither an integer nor a list of integers.
Fart::pspec: Fart specification Round[k] is neither an integer nor a list of integers.
: Further output of Fart::pspec will be suppressed during this calculation. >
400000 |
300000 |
200000 |
100000
-100000 |
—200000 |
Ekstra: Animering (Ctrl y). Ser ikke bare p& 5 % og 95 % kvantiler som over, men p& 5 %, 10 %, ..., 95 %.

prnSim .
trakt = Tahle[(Ta.ke[Sort[r?_‘] , {W}] &) /@ Transpose [Transpose [innbetTab] [1]], {pr, 5, 95, 5}];

prnSim .
traktG= Table[(Ta.ke[Sort[F.—‘l] s {W}] &) /@ Transpose [Transpose [innbetTab] [2]], {pr, 5, 95, 5}];

Do[Print[Plot[{trakt[]j, Round [£]], traktG[j, Round[x]]}, {%, 1, 35}, PlotRange + {-200 000, 400000},

PlotStyle - (RGBColor[#1, O, 0] &) /@ {0, 1}, PlotLabel —» ToString[5 j] == " prosent Evantil",
BaseStyle » {11, FontFamily + "Helvetica"}]], {j, 1, 19}]1:

Fart::pspec: Fart specification Round[k] is neither an integer nor a list of integers.
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Part::papec

Part::pspec:

400000 -
300000
200000

100000 |

: Part specification Round[k]

Part specification Round[k]

: Further output of Fart::pspec will be suppressed during this calculation. >

5 prosent kvantil

is meither an integer mor a list of integers.

is meither an integer mor a list of integers.

-100000

-200000 -

400000 -

300000

200000

100000 |

10 prosent kvantil

-100000

-200000 -

400000 -

300000

200000 ¢

100000 |

15 prosent kvantil

100000 |

-200000 -

400000

300000

200000 ¢

100000 |

10 15 20

20 prosent kvantil

. .
a0 38

100000 |

-200000 -
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25 prosent kvantil
400000

300000

200000

100000 |

-100000

-200000 -

30 prosent kvantil
400000

300000

200000 ¢

100000 |

-100000

-200000 -

35 prosent kvantil
400000

300000

200000 ¢

100000 |

100000 |

200000

40 prosent kvantil
400000

300000

200000 ¢

100000 | —

100000 |

200000

45 prosent kvantil
400000

300000
200000
100000 | i

-100000

-200000 -
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50 prosent kvantil
400000

300000

200000

100000 -—_'j_‘___u:'::,{:l"

-100000

—z200000 -
55 prosent kvantil

400000
300000 |

200000 ¢

100000 ;'/Pd_—lj’

-100000

-200000 -
60 prosent kvantil

400000 -
300000

200000 ¢

100000 '/ﬂ'-—‘—f

100000 |

-200000 -
65 prosent kvantil

400000 -

300000

200000 ¢

100000 |

10 15 20 25 30 35

100000 |

-200000 -

70 prosent kvantil

400000 -

300000

200000

100000

1

-100000

-200000 -
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400000 -

300000

200000

100000

J—

75 prosent kvantil

-100000

-200000 -

400000 -

300000

200000

100000

——

80 prosent kvantil

-100000

200000

400000

300000

200000

100000

e

85 prosent kvantil

-100000

200000

400000

300000

200000

100000

Farasraarnll Y

90 prosent kvantil

-100000

200000

400000

300000

200000

100000

Fmarasratrall Y

95 prosent kvantil

-100000

200000
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Kontantverdi til innbetalingene med og uten garanti:

4-5 e Tan2[3]

%

simAvkastning = 'I'able[e yfas1, nS:i_m}] H

1
rontantVerdi = Table[innbetTabl[:, 11 .Delete[roldList[e‘—"J #1E, 1, 7] s n] CRER nsm}] :
simAvkastning[3]
1
rontantVerdiG= 'I'a.ble[innbetTa.bl[:, 21 .Delete[?oldList[.—‘-.‘Q #lg, 1, 7] , n] L9, 1, nS:i_m}];
simAvkastning[i]

kontantVerdi i

plotl = Show [Histogram ; HistogramCategories —+ Table ; {1, 0, 1000} |, HistegramRange -+ {0, 2},
& 30
10

kontantVerdiG . . i .
—_— HistogramCategories » Ta.ble[ ﬁ s 41,0, 1000}] B
10

HistogramRange -+ {0, 2}, DisplayFunction -+ Identity, BarStyle -+ RGBColor[l, 1, l]] , DisplayFunction + $DisplayFunction,

DisplayFunction -+ Identit'g] B Histogra.m[

Ticks + {Automatic, False)}, BaseStyle—+ {11, FontFamily — "Helvetica"}]

0.5 1.0 15 2.0

kontantVerdi . . i . .
[Range[#1]], HistogramCategories + Table[ E, fi, 0, 100}] , HistoegramRange -+ {0.5%, 1.57},

kontantVerdiG
DisplayFunction + Identity, BaseStyle - {11, FontFamily —» "Helvetica"}] » Plot[200, {x, 0.5%, 1.5}, DisplayFunction + Identity],

(Show [Histo-gram [
DisplayFunction » $DisplayFunction, PlotLabel » "Antall simuleringer:\t" <>—'I'oString[e‘.—'l]] &) /@Range[10, nSim, 10];

Kan lage en alternativ funksjon som ikke lagrer grafikken og dermed sparer minne. Problemet er at animeringen ikke blir like glatt.

visAnimering := Module[{nb = EvaluationMotebook[] , Target, tar, tid =0}, Target = ToString[tar] <= ToString[$5essionID];

CellPrint[Cell["", "Graphics", CellTags » Target]]:

EontantVerdl | nge[#1]1, HistogranCategor Tabl [i (i, 0 100}] HistogramR (0.5%, 1.5}
————— [Range[#1 istogr: a ories —» el —, {1 istogr ange —+ . .
kontantVerdiG ! a0 T ! ! !

(Show [Histogram [
BarStyle -+ RGBColor[l, 1, 1], DisplayFunction —+ Identity, BaseStyle » {35, FontFamily - "Helvetica" }] .

Plot[200, {x, 0.5, 1.5}, DisplayFunction -+ Identity], Plotlabel - "Antall simaleringer:\t" == ToString[#1],
ImageSize + 800, DisplayFunction -+ (HotebookFind [nk, Target, All, CellTags]:

HotebookWrite[nk, Cell [GraphicsData["PostScript", ExportString[#1, "EPFS"]], "Graphics", CellTags » Target]] &)] &) je

Range[10, nSim, 10];];

F Created with Wolfram Mathematica 6
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