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utbetalningar = Import @nylansforsakring.dat” D;

index = Import @nykpi.dat" D; $RecursionLimit = $lterationLimit = 20000;
nyindex = Table @able @ *Hindex @@j +1DD-index @@ 13 DDL, 8j, 1,12 <D, 8i, 1,10 <D;
cutoff = Max@yindex D* 500000; nyutbetalningar = Table @itbetalningar @@DD@®EDD*
nyindex @@D - Hutbetalningar @@DD@®PD- 1990 LDD@ @ittbetalningar @@PDb@%pDLDD
8i, 1, 450 <D; For @uynyutbetalningar =8<;i =1,i £450,i ++,
If @wyutbetalningar @@DD3 cutoff, AppendTo  @wynyutbetalningar, nyutbetalningar @@DDDDD

data = Sort @ynyutbetalningar D;
logdata = Log@lata D- Table @og@utoff D, 8k, 1, Length @lata D<D It =Length @lata D

348

%9 he raw data is collected from the file "nylansforsakring.dat" and is corrected
for inflasion. The vector "data" now contains all the data we want to use.

Clear @empD; Femp @ata_, x_ D:=Sum@ @ata @@DD£ x, 1,0 D, 8i, 1, It <D-lt;

Clear @test2 D, ftest2 @_, delta_, beta_, ksi_, lambda_, sigma_ D:=
Hdelta?2 +ksi * Hx » sigma L~ Hbeta LL” H lambda « ksi L “

EEEECEEEEEEEEECEEECCEEEEEEEEEEE CEl CECEEEEEEeEn ! EEEEEEEEEEE

delta SfecctiBiltecqeepecanea oo Gammz-Al
GammA R

%%-emp is the empirical distributionfunction
and ftest2 the density of our adjusted GH - distribution.

Clear @testl D;Ftestl @_, delta_, beta_, ksi_, lambda_, sigma_ D:=

H 1L 5@ Beta A €€€€“§§E€€§%€

EECEECEEECCEECELECCEEELELEEL EEE BECEECEEEEEEEEEEEEEE
GammA%éﬁ(%EEB@EﬁmA— €EEE EEEEEEEEE
Clear @test2 D; Ftest2 @_, delta_, beta_, ksi_, lambda_, sigma_ D:=
Ftestl @ - cutoff, delta, beta, ksi, lambda, sigma * cutoff D

%0%test2 is the density function and Ftest2
is the distribution function used in the estimation

Clear @pareto D
Fpareto @_, ksi_, sigma_  D:=1- Hl +ksi * Hx - cutoff LeHcutoff * sigmaLL”H 1« ksi L;

%% he patero distribution function

Clear @naxtestdistance D; maxtestdistance @lelta_, beta_, ksi_, lambda_, S|gma D:=

Max@rable @/ax@\bs@test2 @lata @@DD delta, beta, ksi, Iambda sigma -ielt D
Abs@test2 @lata @@DD delta, beta, ksi, lambda, sigma D- H - 1L It DD 8i, 1,1t <DD

8delta0, beta0, ksi0, lambda0, sigma0 <=

8delta0, beta0, ksi0, lambda0, sigma0 <e. 8beta0 ® 0.45909862847752564",

delta0 ® 0.9325795620072715", ksiO ® 0.07325907557972827",
lambda0 ® 1.4885845339431245", sigma0 ® 0.6423128953369146°  <;
Clear @lelta, beta, ksi, lambda, sigma D; FindMinimum @
maxtestdistance @lelta, beta, ksi, lambda, sigma D,
88lambda, lambda0 <, 8beta, betaO <, 8delta, deltad <, 8ksi, ksi0 <, 8sigma, sigma0 <<D

80.0260494,
8lambda ® 1.48857, beta  ® 0.459042, delta ® 0.932614, ksi ®0.0732931, sigma  ® 0.642325 <<

%%maxtestdistance is the kolmogorovdistance formula. And this is the corrected GH -
distribution formula.

Clear @naxpardistance D
maxpardistance  @si_, sigma_ D: = Max@able @lax@\bs@pareto @lata @@DND ksi, sigma D- i « It D,
Abs @pareto @iata @@DD ksi, sigma D- H - 1L« It DD 8i, 1, It <DD

Clear @si, sigma D
NMinimize @8naxpardistance @ksi, sigma D, ksi >0, sigma > 0<, 8ksi, sigma <D

80.034456, 8ksi ® 0.987084, sigma  ® 0.995859 <<

%%ere is the minimization of the distance
when the distribution function assumpotion is the GPD



$RecursionLimit = $lterationLimit = Infinity; indata = Import @devolsiemens.txt", "List"
cutoff = 1.4;indata = - indata; It = Length @ndata D; For @egdata =8<;i =1,

i <=1t,i ++, If @ndata @@DD>= cutoff, AppendTo  @negdata, indata @@&DDDDD
negdata = Sort @egdata D; nynegdata = negdata; PrependTo @wynegdata, cutoff D
neglt =Length @egdata D; Clear @hD; gh @_, lambda_, alfa_, beta_, delta_, sigma_

If @eta ==1,1, beta * HHk - cutoff Le sigmaL”Hbeta - 1LD*

| 2*beta | $006E Goeimmbda M

Lalfa ®offelta -2™9% pgelta 2 + HH - cutoff Le sigma

1
BesselK A- %€€@ambda, alfa
ST

| "2p BesselK @ambda, alfa  * delta D* sigma M Unset @naxnegdist @ambda_?NumberQ,

alfa_?NumberQ, beta_?NumberQ, delta_?NumberQ, sigma_?NumberQ DD Clear @naxnegdist D;
maxnegdist @ambda_?NumberQ, alfa_?NumberQ, beta_?NumberQ,
delta_?NumberQ, sigma_?NumberQ D: =
8coeff = Nintegrate @h@, lambda, alfa, beta, delta, sigma D, 8x, cutoff, 100 * cutoff <D,
For @ector =8<;int =0;i =1,i <=neglti ++,
int =int +Nintegrate @h@, lambda, alfa, beta, delta, sigma D,
8x, nynegdata @@DD nynegdata @@+ 1DD<D «coeff; AppendTo  @ector, int DD
nymax = Max@®&/lax@\bs@ector - Table @H - 1L+ neglt, 8i, 1, neglt <DDD
Max@\bs @ector - Table @ « neglt, 8i, 1, neglt <DDD<D nymax <@@DD
Unset @utgh @_?NumberQ, lambda_?NumberQ, alfa_?NumberQ, beta_?NumberQ,
delta_?NumberQ, sigma_?NumberQ DD Clear @utgh D
cutgh @_?NumberQ, lambda_?NumberQ, alfa_?NumberQ,
beta_?NumberQ, delta_?NumberQ, sigma_?NumberQ D:=
gh@, lambda, alfa, beta, delta, sigma D+ Nintegrate @
gh@, lambda, alfa, beta, delta, sigma D, 8y, cutoff, 100 * cutoff <D; NMaximize @
8Sum@re@og @utgh @egdata @@DD, - 0.4, alfa, beta, delta, sigma DDD 8i, 1, neglt <D,
sigma > 0.1, delta > 0.1, alfa > 0.0001, beta > 0.1 <, 8alfa, beta, delta, sigma <D

8- 98.6632, B8alfa ®0.71937, beta ® 1.30047, delta ® 0.115683, sigma  ® 2.47353 <<

maxnegdist @ 0.4, alfa, beta, delta, sigma D+.%@@DD

0.0369418




data = Import @spread.txt", "List" D; $RecursionLimit = $lterationLimit = 20000;
<< Statistics’DescriptiveStatistics’; It = Length @ata D

2726
Clear @n D;fn @_D:=Hle Sqrt @* Pi DL* Exp@ x"2 « 2D;

Clear @ogAAn D
logAANn @ilfa_, k5| phi_, length_
Sum@.og @n @ldata @@DD phi * data @@ 1DDL e« Sqrt @
ksi +alfa * Hdata @@- 1DD- phi * data @@- 2DDL"2DD
Sqrt @si +alfa * Hdata @@- 1DD- phi * data @®@- 2DDL"2DD 8i, 3, length <D,

NMaximize @8gAAn @lfa, ksi » 10000, phi, 500 D,
0.20 £alfa £0.45,095 £phi <1,1 £ksi £ 15<, 8alfa, phi, ksi <D

81288.81, 8alfa ®0.200543, ksi ~ ® 2.78693, phi ~ ® 0.98093 <<

8alfa0, phi0, ksi0 < = 8alfa, phi, ksi <e+. 8alfa ® Log@.20054336646099336° D,
ksi ® Log@.7869266807340853" D, phi ® Log@.9809299529400217" D<;
Clear @alfa, phi, ksi D; FindMaximum @ogAAn @xp@lfa D, Exp @si D+ 10000, Exp @hi D, It D,
88alfa, alfad <, 8phi, phi0 <, 8ksi, ksi0 <<D

85812.07, 8alfa ®-1.40888, phi ®-0.0134107, ksi ~ ® 1.89396 <<

8alfa0, phi0, ksiO <=
8alfa, phi, ksi <e. 8alfa ® -1.4088824161023035", phi ® - 0.013410658141120203",
ksi ® 1.8939649855526997° <; 8Exp@lfa0 D, Exp @hiO D, Exp @si0 D 10000 <

80.244416, 0.986679, 0.000664567 <

Clear @t D
ft @y_, x_ D:=HGamm@!My + 1L+ 2D*HSqrt @i * Hny - 2LD* Gamma@y « 2DLL*

HI+ Hx » Sqrt @y - 2DLA2LAH Hny + 1L« 2L;

Clear @ogAAt D
logAAt @y_, alfa_, ksi_, phi_, length_ D:=
Sun@og@t @y, Hdata @@DD- phi * data @@- 1DDL-
Sqrt @si +alfa * Hdata @@- 1DD- phi * data @@- 2DDL"2DD
Sqrt @si +alfa * Hdata @@- 1DD- phi * data @®@- 2DDL"2DD 8i, 3, length <D

8alfa0, phio, ksi0 < = 8alfa, phi, ksi <e. 8alfa ®-1.4088824161023035",
phi ® - 0.013410658141120203", ksi ® 1.8939649855526997"  <; Clear @lfa, phi, ksi D;

FindMaximum @ogAAt @xp@yD+ 2, Exp @lfa D, Exp @si D+ 10000, Exp @hi D, 500 D,

88ny, Log @D<, 8alfa, alfa0 <, 8phi, phi0 <, 8ksi, ksi0 <<D
81311.49, 8ny ® 0.769964, alfa ®-1.6127, phi ®-0.0158108, ksi ~ ®1.09285 <<
8ny0, alfa0, phiO, ksiO < = 8ny, alfa, phi, ksi <e+.%@@DD Clear @y, alfa, phi, ksi D
FindMaximum @ogAAt @Exp@yD+ 2, Exp @lfa D, Exp @si D+ 10000, Exp @hi D, It D,

88ny, ny0 <, 8alfa, alfa0 <, 8phi, phi0 <, 8ksi, ksi0 <<D
85940.4, 8ny ® 0.833104, alfa ® - 1.03665, phi ® - 0.0123298, ksi ® 1.86586 <<
8ny0, alfa0, phio, ksi0 < = 8ny, alfa, phi, ksi <. %%% @00
8Exp@yO0D+ 2, Exp @lfa0 D, Exp @hi0 D, Exp @si0 D+ 10000 <
84.30045, 0.35464, 0.987746, 0.000646149 <



data = Import @spread.txt", "List" D; $RecursionLimit = $lterationLimit = 20000;

<< Statistics DescriptiveStatistics’; It = Length @ata D
2726
Clear @test2 D;ftest2 @x_, delta_, beta_, ksi_, lambda_, sigma_ D:=

Hdelta”2 +ksi * Hx  sigma L” Hbeta LL"H lambda « ksi L “

EEEEEECECEEEECEEEECEEEEEECECEECECEEEEEE! EEEEEEE ;333323333 EEEEEEEEE

| 2delta Seheccelffpitecepecsoaseas oo Gammal +
Gamma

Clear @test3 D ftest3 @( delta_, beta_, ksi_, Iambda sigma D:=

flest2  Ax* Sqrt AEEEEEEEEEEEEEEEEEEEEEEE €€e€€ S
GammaA EEEeEEBeEsmA- gée

delta, beta, ksi, lambda, sigma E*
elta *°bel2 ki ~2beta S|gma GammA€€

Sqrt A€EEEEEEEEEEEEEECEEEEEEEEEE 33
GammA@éeeﬁs%amA- é€€ee

EEEEEECEEEEEEEE

2* Integrate  @test3 @, delta, beta, ksi, lambda, sigma D, 8x, 0, Infinity <, Assumptions @
beta >0&&lambda >0&&ksi >0&&sigma >0&&delta >0&&beta * lambda ¢ ksi > 3D
1
2* Integrate  @&"2 * ftest3 (@, delta, beta, ksi, lambda, sigma D,
8x, 0, Infinity <, Assumptions
beta >0 &&lambda > 0&&ksi > 0&&sigma > 0&&delta > 0&&beta * lambda « ksi > 3D
1
Clear @test4 D;ftest4 @x_, delta_, beta_, ksi_, lambda_, sigma_ D:=
ftest3 @, delta, beta +3* ksi + lambda, ksi, lambda, sigma D
Clear @ogAAgh D;
logAAgh @leltagh betagh_, ksigh_, lambdagh_, sigmagh_, alfa_, ksi_, phi_, length_ D:=

Sum@.og @testd @\bs@iata @@DD- phi * data @@- 1DDD*
Sqrt @si +alfa * Hdata @@- 1DD- phi * data @@- 2DDL"2D,
deltagh, betagh, ksigh, lambdagh, sigmagh De
Sqrt @si +alfa * Hdata @@- 1DD- phi * data @@- 2DDLA2DD 8i, 3, length <D

8deltaghO, betaghO, ksighO, lambdaghO0, sigmagh0 <=
8deltagh, betagh, ksigh, lambdagh, sigmagh <e.
8betagh ® 0.1684942151126499", lambdagh ® 5.12485596082017",
ksigh ® - 6.26095243398954", sigmagh ® - 0.7984954912205737",
deltagh ® - 4.882041347310315, alfa ® - 1.1444491538363653",
ksi ® 1.4441481133893268", phi ® - 0.013365442273153911°  <;
FindMaximum @ogAAgh @xp@leltagh D, Exp @etagh D, Exp @sigh D, Exp @ambdagh D,
Exp@igmagh D, Exp @lfa D, Exp @si D+ 10000, Exp @hi D, It D,
88betagh, betagh0 <, 8lambdagh, lambdaghO <, 8ksigh, ksigh0 <, 85|gmagh sigmagh0 <,
8deltagh, deltaghO <, 8alfa, alfa0 <, 8ksi, ksi0 <, 8phi, phi0 <<D

85948.1, 8betagh ® 0.166061, lambdagh ® 5.12142, ksigh ® - 6.26538, sigmagh ~ ® - 0.798495,
deltagh ® - 4.8818, alfa ® - 1.07543, ksi ® 1.80304, phi ®-0.00807647 <<

8deltagh0, betaghO, ksigh0, lambdaghO, sigmagh0, alfa0, ksi0, phi0 <=
8deltagh, betagh, ksigh, lambdagh, sigmagh, alfa, ksi, phi <. %%% @DD0
8Exp@leltaghO D, Exp @etaghO D+ 3* Exp@sigh0 D+ Exp@ambdaghO D, Exp @sighO D,
Exp@ambdaghO D, Exp @igmaghO D, Exp @lfa0 D, Exp @si0 De 10000, Exp @hi0 D<

80.00758337, 1.18068, 0.00190099, 167.573, 0.450006, 0.34115, 0.000606807, 0.991956 <



Clear @ort D; porttemp = Transpose @8mport @assabloy.txt", "Table" D@a@l, 2 DD

Import @atlascopco.txt”, "Table" D@@l, 2 DD
Import  @electrolux.txt", "Table" D@@ll, 2 DD
Import  @ericsson.txt", "Table" D@@ll, 2 DD Import @gunnebo.txt", "Table" D@@&l 2 DD
Import  @kinnevik.txt", "Table" D@@ll, 2 DD Import @lindex.txt", "Table" D@a@Ell, 2 DD
Import @nobelbiocare.txt", "Table" D@a@l, 2 DDQ
Import  @nokia.txt", "Table" D@@l, 2 DD Import @sandvik.txt", "Table" D@a@ll, 2 DD
Import @sebc.txt", "Table" D@@l, 2 DD Import @shbb.txt", "Table" D@a@ll, 2 DD
Import  @skf.txt", "Table" D@a@l, 2 DD Import @ssab.txt", "Table" D@d@ll, 2 DD
Import  @volvo.txt", "Table" D@@l, 2 DD<D

Clear @wyport D; For @yport =8<;i =1,i £ Length @orttemp D, i ++, AppendTo @wyport,

Hle 15* Total @orttemp @@AIl DDDLeHLes 15* Total @orttemp @@ All DDDLDD

port = porttemp;

vikt = Table @H"i L+ 15, 8i, 15 <D; Clear @osD;
For@ot =8<;i =1,i £521,i ++, 8AppendTo@ot, Sum @ikt @@DD* port @@j DD 8j, 1,15 <DD
minj =vikt @@DD* port @®1 DD For @est =0;j =1,j £15,] ++,
8If @ikt @@DD* port @@j DD< minj, 8minj =vikt @@DD* port @@j DD pos =j<D;
If @ikt @@DD* port @@] DD>0.1 *tot @@DD
8rest =vikt @@DD* port @@j DD- 0.1 * tot @@DD
vikt @@DD= Hvikt @@DD* port @@j DD- rest L+ port @@j DD<D
<D;
If @est ! 0, vikk @@osDD= Hest +vikt @@osDD* port @@pos DDLeport @@pos DDD
<D

vikt

9€é€€€%€€%€€€&[196, 0.0771071, 0.087652, 0.067632, 0.0227503,

0.0518069, 0.0548744, 0.0927271, %6%3&%47344, 0.0908442, €%€§€€€

logport = Sort @ogport D;

Clear @nefD; For @nef =8<;i =1,i <Length @ogport D, i ++, 8AppendTo @nef,
Sum@ogport @@DD- logport @@DD 8j,i +1, Length @ogport D<DeHLength @ogport D- i LD<D

templogport = logport @®ange@l, 519 DDD

Clear @ymef D, For @ymef =8<;i =1,i £ Length @emplogport D,
i ++, AppendTo @ymef, 8templogport @@&DD mef @@DD<DD

ListPlot ~ @ymef D

K3
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...Graphics



In[12]:=

s |ogoport contains the log - returns evaluated before
logport = Sort @ogport D;

cutoff =0.02;

cutoff =0.02; For @ata =8<;i =1,i £ Length @ogport D,

i ++, If @ogport @@DD? cutoff, AppendTo  @lata, logport ~ @@DDDDD
data = Sort @ata D; nydata = data; PrependTo @ydata, cutoff D; It = Length @ata D

61

Clear @empD; Femp @at_, x_ D: = Sunm@ @at @@DD£ x, 1,0 D, 8i, 1, It <Delt;

Clear @pareto D; Fpareto @_, ksi_, sigma_ D:=1- HlL+ksi * Hx - cutoff LeHsigmaLL"H 1¢ ksi L;

D@ pareto @, ksi, sigma D, x D

H + égegcgnmn'k GEREERE. o
EEEEEEEE 9 n%ﬁ€€€€€€€€€€€€€€€€€€€€€€€€€€€€€€€€€€€€€

Clear @testl D;ftestl @_, delta_, beta_, ksi_, lambda_, sigma_ D:=
Hdelta”2 +ksi * Hx e sigma L~ Hbeta LL" H lambda « ksi L;

ftestl @ - cutoff, 1, 1, ksi, ksi +1, sigma D
; + eégk¥eeceeceeceee
J1+ Eéé€€§lgéérgég€eéée&€€€€€€€€€€€€€€€€€€€€€€€

Clear @naxpardistance D;
maxpardistance  @si_, sigma_ D: = Max@able @lax@\bs@pareto @lata @@DD ksi, sigma
Abs@pareto @lata @@DD ksi, sigma D- H - 1L« It DD 8i, 1, It <DD

Clear @si, sigma D
NMinimize @8naxpardistance  @si, sigma D, ksi >0, sigma > 0<, 8ksi, sigma <D

80.0459453, 8ksi ®0.124135, sigma ® 0.00927758 <<
$RecursionLimit = $lterationLimit = Infinity; Clear @hD;
gh@_, lambda_, alfa_, beta_, delta_, my_ D:=

lambda « 2

Lalfa geemnbia ity 2 - peta 2L delta -'ambda gbeta H-myixL

D-i eIt D

L eges deemmbda M

Hdelta 2 +H my+xL?

“2°p BesselK Alambda,

Unset @naxposdist @ambda_?NumberQ, alfa_?NumberQ,
beta_?NumberQ, delta_?NumberQ, my_?NumberQ DD Clear @naxposdist D;
maxposdist @ambda_?NumberQ, alfa_?NumberQ, beta_?NumberQ,
delta_?NumberQ, my_?NumberQ D: =
8coeff = Nintegrate @h@, lambda, alfa, beta, delta, my D, 8x, cutoff, 10 <D,
For @ector =8<;int =0;i =1,i £Iti ++,int =int +Nintegrate @

BesselK A- %‘é‘é&ambda, alfa delta ™=+ H my+x[? I‘:? *

gh@, lambda, alfa, beta, delta, my D, 8x, nydata @@DD nydata @@+ 1DD<D ecoeff;

AppendTo @ector, int DD nymax = Max@®&lax@\bs@ector - Table @H - 1L It, 8i, 1, It

Max@\bs @ector - Table @ < It, 8i, 1, It <DDD<D nymax <@@DD

<DDD

NMinimize @8naxposdist @ambda, alfa, beta, delta, my D, delta >0, alfa > Abs@eta D<,

8lambda, alfa, beta, delta, my <D

80.0460008,

8alfa ® 2.69949, beta ® - 0.857383, delta ® 0.0186723, lambda ® - 4.1948, my ® - 0.0545497 <<






