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Recapitulare Rapida

Formule Cheie de Retinut

[J Selectia Modelului: (0 GARCH(1,1):
> AIC: -2/ + 2k > o2 =w+ a2 ;1 + froZ,
» BIC: =20+ klInn » Persistentd: a1 + 1 <1
b Test LR: 2(f1 — £o) ~ x?(Ak) > VaR: i+ 6 - t; (o)

[J Backtesting VaR: [0 Basel Traffic Light (250 zile):
» Kupiec: LR = —21n oX(1-a)7 7% » Verde: 0-4 exceptii (k = 3.0)

- » Galben: 5-9 exceptii (k € [3.4,3.85])

~ x%(1) sub H,
> LR ~ x*(1) sub Ho » Rosu: > 10 exceptii (k = 4.0)

» Rolling VaR: fereastrd de 250 zile
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Recapitulare Rapida

Rezumatul Conceptelor Cheie

Concept Punct Cheie Cand se Foloseste

AIC Predictie optim3, penalizeazd 2k Comparatie modele (non-nested)
BIC Model adevarat, penalizeazd kIlnn  Selectie consistentd, n mare
Test LR 2(4y — £o) ~ X2 (Ak) Modele nested (ex: Normal C t)
Kupiec test Hp: rata exceptiilor = « Validare VaR post-estimare
Basel Traffic Light  Verde/Galben/Rosu pe 250 zile Reglementare bancard

GARCH-t Volatilitate dinamicd + cozi grele VaR conditionat

Rolling VaR Reestimeazd pe fereastrd glisant3 Backtesting out-of-sample
Copula Dependentd multivariat3 Risc portofoliu, Ay >0
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Test Grild

Test 1: Testul Kupiec

Intrebare

[] Testul Kupiec verificad daca:

Variante de raspuns

[J (A) Distributia este normald

[ (B) Frecventa exceptiilor VaR este conforma cu nivelul o
[J (C) Volatilitatea este constantd

[ (D) Randamentele sunt independente
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Test Grild

Test 1: R3spuns

[J Proportia exceptiilor VaR este conform3 cu «

[0 Testul Kupiec (POF):

(1 — )T
P(1-p)T
[J Ho: rata exceptiilor = «

[ Hi: rata exceptiilor # «
O LR ~ x?(1) sub Ho

LR=—-2In

A Roling 9% VaR Backist (250-day window)

Backtest: exceptiile marcate cu rosu

Q SFM_ch2_risk_management
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https://github.com/QuantLet/Stat_fin_markets/tree/master/Ch_02/SFM_ch2_risk_management

Test Grild

Test 2: Sistemul Basel

Intrebare

[ Tn sistemul Basel, 7 exceptii pe 250 zile (VaR 1%) corespund zonei:

Variante de raspuns

[J (A) Verde

[0 (B) Galben

[ (C) Rosu

[ (D) Nu este specificat
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Test Grild

Test 2: R3spuns

[ Zona galbend (5-9 exceptii)

[0 Basel Traffic Light (250 zile):

Exceptii Zona

0-4 Verde (k = 3.0)
5-9 Galben (k € [3.4,3.85])
>10 Rosu (k = 4.0)

[J 7 exceptii: zona galben, supraveghere sporita.

A Roling 9% VaR Backist (250-day window)

Basel: multiplicatorul de capital depinde de zona

Q SFM_ch2_risk_management
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https://github.com/QuantLet/Stat_fin_markets/tree/master/Ch_02/SFM_ch2_risk_management

Test Grild

Test 3: Persistenta GARCH

Intrebare

O Tn GARCH(1,1), a1 + 81 = 0.98 semnifica:

Variante de raspuns

[J (A) Volatilitate scizuts

[ (B) Persistenta foarte ridicatd a volatilitatii
[ (C) Modelul este nestationar

[J (D) Randamentele sunt normale
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Test Grild

10

Test 3: Raspuns

[J Persistentd ridicatd — socurile se disipeaza lent

] GARCH(1,1):
0f =w+aigiy + Prors
[ a1 + B1 < 1: stationar v/
[J a1 + B1 = 1: IGARCH (memorie infinit3)

(] Persistenta = a1 + 51 = 0.98
(] Timpul de injum3tatire: ~ 34 zile

GARCH(1,1)-t: Returns with conditional volatility bands

—— 567500 og-retums
— =20, (GARCH)

Log-return

GARCH(1,1)-t: Conditional volatility

2000 2000 2008 2012 2016 2020 2024
Date

GARCH: volatilitate conditionat¥ dinamic¥

Q SFM_ch2 modern_extensions
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https://github.com/QuantLet/Stat_fin_markets/tree/master/Ch_02/SFM_ch2_modern_extensions

Test Grild

11

Test 4: Copula Gaussian3

Intrebare

[ Copula Gaussiana are dependentad de coadd A;:

Variante de raspuns

0 A) A =1
[ (B) AL =0.5
B ((C)Ax=0

[ (D) Depinde de corelatia p
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Test Grild

12

Test 4: R3spuns

[ AL = 0 (nicio dependentd de coad3)

(1 Dependenta de coada:
/\1_: lim P(U1§u| UzSU)
u—0+

[ Gaussiand: Ap = 0 (indiferent de p) v/

[J Student-t: A\; > 0 (depinde de v, p)

[ Clayton: AL >0, Ay =0

] = Gaussiana subestimeazi riscul de crash
simultan.

Copule: Gaussian¥ vs Student-t

Q SFM_ch2 modern_extensions
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https://github.com/QuantLet/Stat_fin_markets/tree/master/Ch_02/SFM_ch2_modern_extensions

Test Grild 13

Test 5: GARCH-t vs VaR Normal

Intrebare

[ Avantajul principal al GARCH-t fatd de VaR normal static este:

Variante de raspuns

[ (A) Este mai simplu de implementat

[ (B) Capteaza si clusteringul volatilitatii si cozile grele
[ (C) Nu necesitd date istorice

[ (D) D3 intotdeauna un VaR mai mic
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Test Grild

14

Test 5: Rdspuns

[ Combinatia cozi grele + volatilitate dinamic3

[J GARCH-t combina:
» Volatilitate conditionatd (o dinamic)
» Cozi grele (distributia t,)
» VaR se adapteaza la regim

[J Verificare:
» A: Mai complex x
» C: Necesita date x
» D: VaR poate fi mai mic sau mai mare x

GARCH(1,1)-t: Returns with conditional volatility bands

—— 567500 og-retums
— =20, (GARCH)

Log-return

GARCH(1,1)-t: Conditional volatility

Conditional volatiity (%)

2000 2000 2008 2012 2016 2020 2024
Date

GARCH-t: se adapteaz¥ la volatilitate

Q SFM_ch2 modern_extensions
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Test Grild 15

Test 6: Fereastra rolling

Intrebare

[ O fereastra rolling de 250 zile vs 500 zile pentru estimarea VaR:

Variante de raspuns

[J (A) 250 zile reactioneazd mai rapid la schimb3ri de regim
[0 (B) 500 zile reactioneazad mai rapid

[ (C) Nu existd diferentd

[J (D) 250 zile este intotdeauna mai bun
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Test Grild

16

Test 6: Rdspuns

[J Fereastrd mai scurtd = reactie mai rapid3d

[J Compromisul fereastra rolling:
» Fereastrd scurtd: reactivitate, instabilitate
» Fereastrd lunga: stabilitate, lentoare

[ Verificare:
» B: Invers x
» C: Diferd semnificativ x
» D: Depinde de context x

A Roling 9% VaR Backist (250-day window)

Rolling VaR: fereastrad 250 zile

Q SFM_ch2_risk_management
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Test Grild

17

Test 7: Testul Christoffersen

Intrebare

[ Testul Christoffersen adauga fata de testul Kupiec:

Variante de raspuns

[ (A) Testul de normalitate a reziduurilor
[ (B) Testul de independenta al exceptiilor
[ (C) Testul de stationaritate

(] (D) Testul de heteroscedasticitate
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Test Grild

18

Test 7: R3spuns

[J Christoffersen testeaz3 si independenta exceptiilor

[1 Kupiec vs Christoffersen:
» Kupiec (POF): doar frecventa p ~ «
» Christoffersen (CC): frecventa + independenta

O LRcc = LRpor + LRinD ~ X2(2)
[J Exceptiile grupate = model inadecvat.

A Roling 9% VaR Backist (250-day window)

Exceptiile grupate: delul nu 1

Q SFM_ch2_risk_management
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Test Grild 19

Test 8: Sub-aditivitatea VaR

Intrebare

[J VaR nu este subaditivd. Aceasta inseamn3 ca:

Variante de r3spuns

[ (A) VaR(A + B) < VaR(A) + VaR(B) intotdeauna

[J (B) Este posibil ca VaR(A + B) > VaR(A) + VaR(B)

[0 (C) VaR(A + B) = VaR(A) + VaR(B) intotdeauna

[ (D) VaR este intotdeauna zero pentru portofolii diversificate

Statistica Pietelor Financiare v



Test Grild
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Test 8: Rdspuns

[J Diversificarea poate creste VaR-ul

(] Consecinte:
» VaR nu recompenseaz3 diversificarea
» ES este subaditivd v
» Basel lll/1V prefera ES

[J VaR nu satisface axiomele Artzner (1999) = nu
este coerenta.

[] ES satisface toate axiomele = coerenta.

VaR: diversification may increase fisk
472%

VaR 5% (%)

VaROa)- VaR(“5)
VaR()

ES: diversification always reduces risk

1ES()
4ESK)

VaR: cont lu sub-aditivi

Q SFM_ch2 risk _management
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Test Grild 21

Test 9: Backtesting ES

Intrebare

[ Diferenta principald dintre backtesting VaR si backtesting ES este:

Variante de raspuns

[ (A) ES nu poate fi testat niciodatd

[J (B) ES necesita magnitudinea pierderilor, nu doar frecventa
[ (C) Nu existd diferentad

[J (D) VaR backtesting este mai complex decat ES
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Test Grild

22

Test 9: Raspuns

[] ES necesit3 evaluarea cat de mare a fost
pierderea

[J Comparatie:
» VaR backtest: a fost dep3sit? (da/nu)
» ES backtest: cit de mult a fost dep3sit?

[J Verificare:
» A: ES poate fi testat (Acerbi & Szekely, 2014)
X
» C: Diferd fundamental x
» D: ES este mai greu de testat x

VaR Comparison: Stable vs Normal vs Empirical
1

006 -0.04 -0.02 000 002 004 006
Log-retum
00 log-ratums. == VaR 1% Normal (0.0282)
—— VAR 1% Slable (00446)  —: VaR 1% Empiical (0.0348)

ES: media pierderilor dincolo de VaR

Q SFM_ch2_risk_management
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Test Grild

23

Test 10: Parametrii GARCH

Intrebare

& Tn GARCH(1,1), a1 mare vs B mare semnifica:

Variante de raspuns

[J (A) ai: reactie rapidi la socuri; S1: memorie lungd
[ (B) a1: memorie lungs; B1: reactie rapida

[ (C) Ambii au acelasi efect

[ (D) Niciun efect asupra volatilitatii
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Test Grild 24

Test 10: Raspuns

Raspuns: A 010
0.05 4

Volatilty clustering — S&P 500 (2000-2025)

[ a3 = reactivitate, 1 = persistentd 000
-0.05 1
[] GARCH(1,1): S

2 2 2
o =w+ oa1giy +piory

W—/ \W—J 0.05 4
reactie la soc inertie WLMMM

0.00 —— T u T T v u
2000 2004 2008 2012 2016 2020 2024

Irel

(] Valori tipice pe actiuni: et vt e
» &1 =~ 0.05-0.10 (reactie moderat3)
» (1~ 0.85-0.95 (persistent3 ridicata) GARCH: clustering-ul volatilitxgii

> &1 + i~ 0.95-0.99

Q SFM_ch2 modern _extensions
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https://github.com/QuantLet/Stat_fin_markets/tree/master/Ch_02/SFM_ch2_modern_extensions

intrebari Adevarat/Fals 25
Adevirat sau Fals? — Intreb3ri
[J Raspundeti cu Adevarat (A) sau Fals (F):
1. AIC si BIC pot selecta modele diferite, iar ambele pot fi “corecte”.
2. Testul Kupiec detecteazi atat frecventa cat si gruparea exceptiilor VaR.
3. Un model VaR cu 0 exceptii pe 250 zile este modelul ideal.
4. GARCH(1,1) cu a1 + 81 =1 se numeste IGARCH.
5. Copula Gaussian3 subestimeaza riscul de crash simultan.
6. Backtesting-ul VaR elimind complet riscul de model.
Statistica Pietelor Financiare o



intrebari Adevarat/Fals

26

Adevirat sau Fals? — R3spunsuri

1.

ADEVARAT: AIC: predictie optim3; BIC: model
adeviarat

FALS: Kupiec testeaza doar frecventa; Christoffersen
testeazd si gruparea

FALS: 0 exceptii = model prea conservator, capital
excesiv

ADEVARAT: IGARCH = Integrated GARCH,
persistentd unitard

ADEVARAT: A, = 0 pentru Gaussian3, > 0 in
realitate

FALS: Backtesting valideaza din trecut; nu
garanteaz3 viitorul

Selectia modelului variaz¥ pe active

Q SFM_ch2 case study 2c
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https://github.com/QuantLet/Stat_fin_markets/tree/master/Ch_02/SFM_ch2_case_study_2c

Exercitii de Calcul

Exercitiul 1: AIC/BIC pentru 4 distributii
[J Problema: Pe n = 2000 randamente, ajustdm 4 distributii:

Model k /

Normal 2 6421
Student-t 3 6487
Skew-t 4 6504
GED 3 6511

[ Calculati AIC, BIC, si efectuati testul LR: Normal C Student-t si Student-t C Skew-t.
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Exercitii de Calcul

28

Exercitiul 1: Solutie

Model AIC BIC Rang

Normal —12838 —12827 4

Student-t  —12968 —12951 3

Skew-t —13000 —12978 2

GED —13016 —12999 1 Heatmap: AIC relativ pe active
[ Testul LR:

[J Normal vs t: LR = 2(6487 — 6421) = 132

[ > x3.01(1) = 6.63 = Respingem distributia
normal3d

[J t vs Skew-t: LR = 2(6504 — 6487) = 34

[] = Respingem simetria

Q SFM_ch2 case study 2c

LI T I |
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https://github.com/QuantLet/Stat_fin_markets/tree/master/Ch_02/SFM_ch2_case_study_2c

Exercitii de Calcul

29

Exercitiul 2: Testul Kupiec
[J Problema: VaR 1% testat pe T = 500 zile. Analizati x = 4, x = 6, x = 12 exceptii.

[ Calculati:

1. Statistica LR Kupiec pentru fiecare scenariu
2. Decizia la nivel de semnificatie 1%
3. Zona Basel (normalizat3 la 250 zile)
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Exercitii de Calcul

30

Exercitiul 2: Solutie

o LR:—2In‘§8:7;)TT::, p=x/T

[l Asteptat: Ta =5 exceptii.

~

X p LR Decizie

4 0.80% 0.25 Acceptat
6 1.20% 0.18 Acceptat
12 2.40% 7.14 Respins

[ Basel (250 zile):
> x =4: 2 exc/250 = Verde
> x =6: 3 exc/250 = Verde
> x =12: 6 exc/250 = Galben

A Roling 99% VaR Backost (250-day window)

Q SFM_ch2 risk management
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https://github.com/QuantLet/Stat_fin_markets/tree/master/Ch_02/SFM_ch2_risk_management

Exercitii de Calcul

Exercitiul 3: VaR conditionat GARCH-t
[] Problema: GARCH(1,1)-t estimat: & = 0.01, 1 = 0.08, 31 = 0.91, ¥ = 5.5, & = 1.8%.
[ Calculati:

1. VaR conditionat la 1%
2. Persistenta si volatilitatea pe termen lung
3. Comparati cu VaR Normal static (¢ = 1.2%)
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Exercitii de Calcul

32

Exercitiul 3: Solutie

B

ODoom oo

oo

1. VaR GARCH-t:
VaR: = 6; - |t, *(0.01)]

t;2(0.01) ~ —3.26
VaRyy, = 1.8% x 3.26 = 5.87%

2. Persistenta:

é1 + B1 = 0.99 (foarte per5|stent)

Volatilitate termen lung: 5% = —2 - = 1.0%’
d=1.0%

3. VaR Normal static: 2.326 x 1.2% = 2.79%
Raport GARCH/Normal = 2.10x

GARCH(1,1)-t: Returns with conditional volatility bands.

Log-return

GARCH(1,1)-t: Conditional volatility

Conditional volatility (%)

2000 2004 2008 2012 2016 2020 2024
Date

GARCH-t: o creste in pericade turbulente

Q SFM_ch2 modern_extensions
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Exercitii de Calcul

33

Exercitiul 4: Rolling VaR — 3 modele
[J Problema: VaR rolling (250 zile) pe T = 500 zile out-of-sample, VaR la 1%:

Model Exceptii b Basel
Normal 14 2.80% ?
Student-t 6 1.20% ?

GARCH-t 4 0.80% ?

[0 Calculati LR Kupiec pentru fiecare si clasificati Basel (normalizat la 250 zile).
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Exercitii de Calcul 34

Exercitiul 4: Solutie

A Roling 99% VaR Backost (250-day window)

[J Asteptat: Ta =500 x 0.01 =5
Model LR p-val Decizie i
Normal 12.5 0.0004 Respins
Student-t  0.18 0.67 Acceptat
GARCH-t 0.43  0.51  Acceptat b

[0 Basel (250 zile):
» Normal: 14/2 =7 = Galben
» Student-t: 6/2 = 3 = Verde
» GARCH-t: 4/2 =2 = Verde

Backtesting: Normal vs Student-t vs GARCH-t

Q SFM_ch2 risk _management
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Exercitii Python 35

Exercitiu Python 1: Fit 6 distributii si clasament AlIC
Sarcina:

1. Ajustati Normal, Student-t, GED, Laplace, Cauchy, Logistic
2. Calculati AIC/BIC pentru fiecare
3. Afisati clasamentul si selectati cel mai bun model

Cod cheie:

from scipy import stats

from scipy.stats import gennorm

models = {}

models[’Normal’] = {’k’:2, ’11’: np.sum(stats.norm.logpdf(r, *stats.norm.fit(x)))}
models[’Student-t’] = {’k’:3, ’11’: np.sum(stats.t.logpdf(r, *stats.t.fit(r)))}
models[’GED’] = {’k’:3, ’11°: np.sum(gennorm.logpdf (r, *gennorm.fit(r)))}

Q SFM_ch2_distribution_ comparison
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https://github.com/QuantLet/Stat_fin_markets/tree/master/Ch_02/SFM_ch2_distribution_comparison

Exercitii Python 36

Exercitiu Python 2: Rolling VaR si testul Kupiec

Sarcina:

1. Implementati VaR rolling (fereastrd 250 zile) sub Normal si Student-t
2. Numdrati exceptiile si aplicati testul Kupiec

3. Clasificati conform Basel Traffic Light

Cod cheie:

def kupiec_test(x, T, alpha):
p-hat = x / T
1r = -2*(x*np.log(alpha/p_hat) + (T-x)*np.log((1l-alpha)/(1-p_hat)))
return 1lr, 1 - stats.chi2.cdf(lr, df=1)

Q SFM_ch2 risk _management
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Exercitii Python

37

Exercitiu Python 3: GARCH(1,1)-t cu arch

Sarcina:

1. Estimati GARCH(1,1)-t cu pachetul arch

2. Extrageti volatilitatea conditionata

3. Calculati VaR conditionat si vizualizati backtesting

Functii cheie:

[J arch_model(r_pct, vol=’Garch’, p=1, gq=1, dist=’t’)
[] result.params pentru w,a, 5,V

[] result.conditional_volatility pentru o

O VaR: i + 6, - t; } ()

Q SFM_ch2_modern_extensions

Statistica Pietelor Financiare


https://github.com/QuantLet/Stat_fin_markets/tree/master/Ch_02/SFM_ch2_modern_extensions

ntreb3ri de Discutie 38

Discutie 1: Alegerea modelului pentru reglementare

[0 Scenariu: O banca poate folosi VaR Normal static (simplu, zona galben Basel) sau GARCH-t
(complex, zona verde Basel). Departamentul IT preferd normalul, departamentul de risc preferd
GARCH-t.

Intrebari:

B

. Ce argumente are fiecare departament?

. Care sunt costurile zonei galben vs verde (multiplicator k)?
. Este GARCH-t intotdeauna superior?

. Ce alte consideratii practice sunt relevante?

B W N =

Statistica Pietelor Financiare s



ntreb3ri de Discutie
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Discutie 2: Diversificarea in crizi

[ Scenariu: Portofoliu diversificat: S&P 500 + EURUSD + Aur. Corelatia Pearson: 0.3. Copula
Gaussiana: A\; = 0. Copula Student-t(v = 4): A, = 0.15.

[ intrebari:

. Ce semnificd \; = 0.15 pentru portofoliu?

. Diversificarea functioneaza in criza? De ce?

. Cum ati modifica alocarea tinand cont de dependenta de coad3?
. Ce instrumente de hedging sunt eficiente?

B w N

[ Indiciu: Ganditi-va la criza din 2008 si la co-crashul activelor “necorelate”.
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Exercitiu cu asistentd Al 40

Exercitiu Al: Gandire critic3

Prompt de testat in ChatGPT / Claude / Copilot

“Descarcd de pe Yahoo Finance datele zilnice S&P 500 din 2015 pand in 2025. Calculeazd log-randamentele. Ajusteazd
6 distributii (Normal, Student-t, GED, Laplace, Cauchy, Logistic) prin MLE. Compard AIC/BIC. Implementeaz3 VaR
rolling pe 250 zile sub Normal si Student-t. Aplics testul Kupiec. Estimeazi GARCH(1,1)-t cu pachetul arch.
Vizualizeazd backtesting. Vreau cod Python complet.”

[] Exercitiu:

1. Rulati prompt-ul intr-un LLM la alegere si analizati critic raspunsul.
Testul Kupiec este implementat corect (formula LR, nu doar contorizare)?
GARCH-t foloseste dist=’t’ sau implicit normald?

. VaR-ul GARCH foloseste cuantila t, sau 17

. Graficul de backtesting marcheazs exceptiile vizual?

Atentie: Codul generat de Al poate rula fird erori si ardta profesional. Asta nu inseamnd c& e corect.

o R W
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Rezumat
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Concluzii Cheie de Ast3zi

1.

OO WwWwN

AIC/BIC selecteaza modelul — A > 10 este “foarte semnificativ”

Testul LR compara modele nested — LR = —2(fp — £1) ~ x*(Ak)
Backtesting valideaza modelul pe date out-of-sample, nu in-sample
Kupiec test: Hp: rata exceptiilor = «; respingere = model inadecvat
GARCH-t capteaza volatility clustering + cozi grele simultan

Basel Traffic Light: < 4 exc./250 zile = verde; 5-9 = galben; > 10 = rosu

Urmatorul Seminar

[ lIpoteza Pietelor Eficiente
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Surse de Date si Software

Instrumente Software

[ scipy.stats — Distributii parametrice, teste statistice
[J arch — Modele GARCH, distributii conditionale

[J yfinance — Desc3rcare date financiare

[J matplotlib, seaborn — Vizualizare

Date si Exemple

[ S&P 500, BET, Bitcoin — descircate via yfinance
[ Notebook-uri Jupyter disponibile pe GitHub (QuantLet)
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Exercitiu de Replicare: Kupiec (1995)

[J Replicati tabelul principal din Kupiec (1995): frecventa exceptiilor VaR pe date simulate si reale.

Descidrcati randamentele zilnice S&P 500 (ultimii 10 ani)

Implementati VaR rolling (250 zile) sub Normal, Student-t si GARCH-t
Num3rati exceptiile la 1% si 5% pentru fiecare model

Aplicati testul Kupiec pe fiecare combinatie model/nivel

Clasificati fiecare model conform Basel Traffic Light

ok wh

intrebare: Ce model obtine zona verde pe cele mai multe sub-perioade?

Ref: Kupiec, P. (1995). “Techniques for verifying the accuracy of risk measurement models,” Journal of Derivatives, 3(2).
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Tem3 pentru acas3d: Seminar 4

[ Implementati un sistem complet de backtesting VaR.

. Descarcati randamentele zilnice S&P 500 (ultimii 10 ani)

. Implementati VaR rolling (fereastra 250 zile) sub 4 distributii: Normal, Student-t, Skew-t, GARCH(1,1)-t
Numdrati exceptiile la nivelurile 1% si 5%

. Aplicati testul Kupiec (LR) pe fiecare combinatie

. Clasificati conform Basel Traffic Light (verde/galben/rosu)

. Vizualizati: randamente + VaR rolling + exceptii marcate

. Intrebare: Ce model obtine zona verde pe cele mai multe sub-perioade?

Q SFM_ch2_case_study_2c
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Vé mUltU meSC! TIntreb3ri? Materialele seminarului sunt disponibile la:

https://danpele.github.io/SFM/ Q Quantlet Q. Quantinar

Statistica Pietelor Financiare


https://danpele.github.io/SFM/
https://quantlet.com
https://quantinar.com

