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360750 | TIGER O|2S&P500  [olHolliAtate 8 S&P 500 20200807[150,699 | 0.0068 | 24,570 | 2,758 | 2,605 | 1978
244 | 148070 | KIWOOM Zaaiod  [pleExtriare sl Kis2aai10d (342 | 2011020 | 4586 | 0.05 |107.390| 65 82 42
| ICE US Treasury Core
COYT | Shaess TiessusyBone | Blodqod s 20120214 | 40,805 | 0.05 | 22.88 | 306.42 | 389.98 | 206.37
WEPTEY ond Index
305080 | TIGER 0|2tf10uMe  [ojefopsatargg|S&P 10Year US Treasuryl, 51000361 5208 | 025 | 13,615 | 15 14 21
Note Futures(ER)
GLD SPDR Gold Trust SSGA LBMA Gold Price PM | 20041118 | 156,705 | 0.40 | 429.41 |5,621.18 |6,859.106,180.30
A
411060 ACEKRXBWE  [=2Exiscteg|  KRX 2¢EAIL 20211215 | 49113 | 019 | 31715 | 670 | 736 | 1280
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Fully Flexible Views: Theory and Practice!

Attilio Meucei?

attilic mencei@symmys.com

this version: December 4 2010
latest version availlable at http://ssrn.com/abstract=1213325

Abstract

We propose a unified methodology to Input non-linear views from any number
of users in fully general non-normal markets, and perform., among others, stress-
testing, scenario analysis, and ranking allocation. We walk the reader throngh
the theory and we detail an extremely efficient algorithm to easily implement
this methodology under fully general assumptions. As it turns ont, no repricing
is ever necessary, hence the methodology can be readily applied to books with
complex derivatives. We also present an analytical solution, useful for bench-
marking. which per se generalizes notable previous results. Code illustrating
this methodology in practice is available at

http://www. mathworks . com/matlabcentral/fileexchange/21307.

At&: Fully Flexible Views: Theory and Practice, Meucci(2010)
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2 APAHE DS §HH|F ASS
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= AlLI2| 2= YA IHE T F L9 3 at WOICE D JHY5HE A2 MAESIA| ¢4 4 S
olof 2} HAHC| OHF 2 2F S BIFT 2~ UL E EX ALIZ| Q2 AU ES FO|AHL S 1p7go| Ha ot
o ZtALIE| & AHptpol E0) TA| TFA|L] DfE = o[t NEE X HEAgto= JGE
e.g) 0|74 -8%, O|=AHH -2%, EAIRY + 1o1Eg|o 7| =3t 2= 2ty
« & pE EANYS Htg517| O|F EHA|oj|AM BEo| ZistE 7|2 SHERE X E o[0|
Prior Probabilities 7+43 GllA| AEYA ALIZ[ QO] AIFZE =7
40% 07 KOSPI KR Treasury S&P500 US Treasury CMX Gold p
Long-term 20 1 DATE
average: ZE
2(A|LF2|9)0] 10 - 2001-02-28 -0.064427 0.006420 -0.032291 0012090  0.008283| 0.009158
2to vtg HO
HdZUds 2 o 2001-03-31 -0.094932  -0.013785 -0.064205 0.003207 -0.036968] 0.009158
D-5n D-4n D-3n D-2n D-1n
30% 60 - 2001-04-30 0.103475  -0.001319 0076814  -0.012428  0.025204| 0.001316
Exponential 40 2001-05-31  0.060274 0.020588 0.005090  0.003119  0.003404] 0.001316
Decay : £|22|
2 | 2001-06-30 -0.027820 0.014030 -0.025004  0.005366 0.022616| 0.001316
AlLt2]Q0f o I
== %8 79 ol mm _ mm H
o b-on br4n bén p-2n bin 2025-11-30 -0.044044  -0.021479 0001300  0.006178  0.055499| 0.014591
30% 40 1
| . 2025-12-31 0073239  -0.000056 -0.000524  -0.003303  0.029111] 0.015380
Stress Regime:
E¥ ol w2 | 01 2026-01-31 0239713 -0.021205 0013663  -0.000924  0.085877| 0.016216
o2 o ]
& 79 (e.g 10 . . 2026-02-28 0.195195 0013000 -0.008668 0.018178  0.113282| 0.017102
WTI $90 o|4h) o .
D-5n D-dn D-3n D-2n D-1n 2026-03-31 -0074138  -0.017396 -0.054137  -0.022702 -0.146382] 0.025883
At2:SKEH At2:SKEH
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* Posterior HEFE = LI MAZ S HFot= 2PFolM =& E
* Entropys ¥ GRS 20[oHH, HTH

 Entropy Pooling2 AFHZHE Pt MRS THESH= ZE 22 5, AT AEZT|I} A A0k = HERE QE

ANEZI| (£= KL Divergence)= F HEZE 20| HHH Aol & F7gdt= 7HE

Entropy Pooling2| Z|Xg} ZA|

I|E B8O py, py, -, p,Ol T
M 280l gy, qy, -+, g, 2

Entropy Pooling:

minz qilog <&> = : KL Divergence
1 & bi

+A_rank * ranking_penalty + A_stress * stress_penalty

2N
1. %82 24710t %
2. UM HES T2 1€ A
3 MARU S THESHA| g 22 7L INZE|S fofg A
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o AHMHREREE Z[Z AT LTHHO R 52 715 X|E 2O{5h= BHA Q2 JAFE|0] QIof, ZHE AFEO|M 22 7He| 2F0| f & 2| LIEH
o DM ZF2 XX} O|TMEE] Z RO BHFSI Qli= AER|A IHE O[0[SHH, ST 7| A|LI2| 0= AFMA o 2 I 2 50| £HE
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Mean-Variance Optimization 7H2

7|2 SH(Sharpe ratio SCH=2E)

ofld

SK

El

E _
max [n] =7
w (oF P

HZEEE|Q0| Y OhH| =2t 5
CHRISH=A| ARLHEE H2Fe| 7|2 =1

= =" —

A

Mean—-Variance Optimization

min Opw = W'Iw
Subject to pi,,, = wlp
wl=1

Entropy Pooling®| 3= A

minz gilog <&>
1 & ' pi

Ot AIZZE qE &0, OIS HIT

02 7|ch S0t /Y FHAIE HA
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\ Capital Market Line

O

O

Optimal
portfolio

O
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©
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US - Leading Economic Index 2|23 7/ tH4 9l At

S

K

OLS Regression Results

Dep. Variable: target R-squared: 0470
Model: OLS  Adj. R-squared: 0.439
Method: Least Squares F-statistic: 15.36
Date: Wed, 01 Apr 2026 Prob (F-statistic): 1.53e-12
Time: 08:37:54  Log-Likelihood: 331.93
No. Observations: 111 AlC: -649.9
Df Residuals: 104 BIC: -630.9
Df Model: 6
Covariance Type: nonrobust
coef std err t P>|t| [0.025
const 1.3667 0297 4601 0.000 0.778
PMI_Services -0.0019  0.001 -2.526 0.013 -0.003
Leading_credit_index -0.0050 0.002 -2.641 0.010 -0.009
Mfg_neworders_n.defensefair -0.1298 0.052 -2514 0.013 -0.232
Nonfarm_Payroll_ MoM -1.1990 0313 -3.834 0.000 -1.819
WTI -0.0339 0010 -3.531 0.001 -0.053
Retail Sales -0.0007 0.000 -2.361 0.020 -0.001
Omnibus: 1.026  Durbin-Watson: 1.445
Prob(Omnibus): 0.599 Jarque-Bera (JB): 0.615
Skew: -0.149 Prob(JB): 0.735
Kurtosis:  3.210 Cond. No. 1.42e+03

0.975]

1.956
-0.000
-0.001
-0.027
-0.579
-0.015

-0.000

Fitted Target

N =111 o
R?=0.470
#
0.04 - a
4
-
0.02 A P
#
f’
#
4
.f',
}f
"
0.00 4 <
#
-0.02 - 8
#
;’
e
f{
-0.02 0.00 0.02 0.04 0.06

Actual Target

At&: Bloomberg, SK3#



H 8% (CPI)

US - Consumer Price Index 2|22 144 tH4 Sl Huf - BigF xAle 0 g U o F2 oHA|

OLS Regression Results
Dep. Variable: target R-squared: 0.520
Model: OLS  Adj. R-squared: 0.496 0015 -
Method: Least Squares F-statistic: 21.47
Date: Wed, 01 Apr 2026 Prob (F-statistic): 1.71e-14
0.010
Time: 08:44:44  Log-Likelihood: 380.64
No. Observations: 105 AlC: -745.3
Df Residuals: 99 BIC: 7334 0.005 A
Df Model: 5 kT J’
by #
Covariance Type: nonrobust ] Q000 4 ,’
— ’ ,"
= #
coef std err t P>|t] e .
£ #
=
const  0.1120 0014 7.804 0.000 L —0005 - ,’
s
WTI  -0.0170 0.005 -3.465 0.001 f"r
'y
MOTOR_SALES -0.0300 0009 -3.227 0.002 ’."
-0.010 1 ’
Mfg&Trade Sales 2.74e-07 6.66e-08 4.111 0.000 ;’
4
Median_existing home prices  -0.0655 0.018 -3.551 0.001 ;"
m2 velocity -0.0693 0039 -1.793 0.076 _DG15 7] zf
Fd
f
Omnibus: 1317  Durbin-Watson: 1.847 .p*f
#
Prob(Omnibus): 0518 Jarque-Bera (JB): 1.176 -0.020 + i
T T T T T T T T
Skew: -0.258 Prob(JB): 0.555
08 -0.020 -0.015 -0.010 -0.005 0000 0005 0010 0015
Kurtosis:  2.949 Cond. No. 7.59e+05

Actual Target

At&:Bloomberg, SKZH
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O|= X|E Qut-of-sample BF

o YMM(Actual)Z N HEA|Q 27| FTO|H, EZH(Predicted) 7t HIOIE] 7|& 2 12 7| Mot F73oH

T O -
« 20209 [ZLNQO|| 2 MEFA| 54 FHO|ME LEIQ| o4 2Lt #tE HBHE-S HEI0| S| ZAISHA| 251U S
o IEDHIZLHOQ O|Z O 2A|[TH QA 2ttt 2022'A E{A|0t-2 3 2O[L} TAY FHO| IHE AH[XIZIHR| 20| 25 FA| BEH RO 52| BHF (K|
oA
o O|= oY =HO| ntH StERIOAM BEE[XA]| QUUT AIHOE fat—tail FH2| FHO| CHSH BHIO| FH 2 A|PHM O = THEHE
o CIZHHIPAA 54 HES QP HA| 2Hof|M = o] SHOIM SAIZo 2 go|0|ot fFo| M3 gEot 240 2 It
0|= LEI 22 0|5 2f VS AA| 28 3t 0= CPIRE o5 2t VS AA| 2] 2t
0061 TestN =34 Actual LQ‘:‘TEN 3%2051 Actual
MAE = 0.0090 - ;
R? = 0,500 —8— Predicted 0015 4|R?=0.483 —e— Predicted
0.04 4 0.010 A
0.0065 A
0.02
0.000 4
-0.005
0.00
-0.010 A
-0.024 -0.015 A
L
-0.020 4
2OI|? 2OI|8 EOII‘? ZOIZO 2OIZ'| 2OI22 2OI23 2OI24 2OI25 26]8 20:19 2OIZO 2621 2OIZE 2OI23 2OI24 2OI25

Atz:SKZH At=z:SKZH



A2

KR - MY UAIS o2 4 4 U 2Hat

SK

Dep. Variable:
Model:

Method:

Date:

Time:

No. Observations:
Df Residuals:

Df Model:

Covariance Type:

const
ZIA R U E5H R 5

IO

Rl

R<l FREI PN
gela A

Citi_G10_ESI

Omnibus: 2629

Prob(Omnibus): 0.269 Jarque-Bera (JB):

OLS Regression Results

target
OLS
Least Squares

Wed, 01 Apr 2026

R-squared:
Adj. R-squared:
F-statistic:

Prob (F-statistic):

Skew: 0.329

08:54:27  Log-Likelihood:
88 AlC:
82 BIC:
5
nonrobust
coef  std err t P>t
6.484e-05 0.001 0.106 0.915
-0.0005 0.000 -2.872 0.005
-0.0004 0.000 -2.473 0.015
-0.0007 0.000 -5.494 0.000
-0.0039 0.002 -1.676 0.098
2.013e-05 1.8%-05 1.065 0.290
Durbin-Watson: 1.544
1.971
Prob(JB): 0.373
Cond. No.  130.

Kurtosis: 3.325

0.542
0.514
19.42
1.04e-12
33312
-654.2

-639.4

[0.025
-0.001
-0.001
-0.001
-0.001
-0.009

-1.75e-05

Fitted Target

003 +

0.02 1

o
=
1

0.00

-0.01 4

-0.02 1

-0.02

-0.01

0.00

Q.01

Actual Target

AtE: Quantiwise, Bloomberg, SK3#
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Dep. Variable:

Model:

Method:

Date:

Time:

No. Observations:
Df Residuals:

Df Model:

Covariance Type:

const

27| 2HIR)_%=0]2f
RSN
YEBINS
MH 2B 5

ZthelEgola 2

Omnibus:
Prob(Omnibus):
Skew:

Kurtosis:

OLS Regression Results

target R-squared:
OLS  Adj. R-squared:
Least Squares F-statistic:
Wed, 01 Apr 2026 Prob (F-statistic):
08:58:29 Log-Likelihood:
89 AlC:
83 BIC:
5
nonrobust
coef  std err t P>t
0.8480 0.142 5988 0.000
0.0262 0.008 3414 0.001
-6.054e-10 2.59e-10 -2.335 0.022
-0.4037 0.065 -6.213 0.000
-0.4813 0.149 -3.240 0.002
0.0156 0.008 1.844 0.069
5.986  Durbin-Watson: 1.774
0.050 Jarque-Bera (JB): 5.341
0.569 Prob(JB): 0.0692
3.382 Cond. No. 8.33e+08

0.474
0.442
14.94
1.94e-10
355.89
-699.8

-684.8

[0.025

Fitted Target

0.566

0.011

-1.12e-09 -

-0.533

0777

-0.001

0.010 +

0.005 -+

0.000 -

-0.005 1

-0.010 4

-0.015 ~

_0.015

~0.010

_0.005

Actual Target

0.000

0.005

0.010

AtZ:Quantiwise, SKZH
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00204 TestN =27 Actual
E'LA:ES&%E?OFI —8— Predicted
0.015 A -
0.010 ~
0.005 4
0.000
-0.005 A
-0.010 4
-0.015 A
-0.020 ~
2019 2020 201 2022 2023 2024 2025

Atz:SKZH

LY AHIAHZZIRIS B O|Z 2E V'S AR 2HE 2t

5

0.010 ~

0.005 4

0.000

-0.005 A

-0.010 4

-0.015 A

TestN =27
MAE = 0.0040
R?=0.270

Actual
—8— Predicted

2019 2020 2021 2022 2023

2024

2025
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Additive_1 Chicago_Fed_NFCI Dynamic z—score
Additive_2 Ot= B K| Dynamic z-score
Additive_3 Oj=Af10H -3 241104 Dynamic z—score

Additive_4 S&P500 Put/Call Ratio Dynamic z—score

Additive_5 S&P500 MY EPS 37 E kg

Additive_6 S&P500 M% PER Dynamic z-score

Additive_7 KOSPI M F&olY 31 ot

Additive_8 KOSPI M% PER Dynamic z—score
At=2:SKZH

SK

HA O] 2 0|4 Z7

AE AL (B)E FFY
ISto2, @ L) AN BHE 22 +5%p, HQ|2 Aot

KOSPI KR Treasury S5&P588 US Treasury CMX Gold

ADDITIVE_ 1 -©.08149 0.0023 -6.0200 -0.0030 8.0045
ADDITIVE_ 2 ©.8179 B.001le ©.0092 0.0604 8.ee57
ADDITIVE_3 ©.8015 8.8033 ©.08a55 0.0858 -0.0022
ADDITIVE_4 -2.8185 -0.0852 -8.9176 -8.8819 -0.0024
ADDITIVE_S5 ©.8089 -0.0813 ©.0058 -9.8014 B.0078
ADDITIVE_6 -©.01%96 -0.8882 ©.0088 -0.0872 -0.e31%
ADDITIVE_ 7 -8.8173 -0.0848 -9.0027 -8.8843 -0.8002
ADDITIVE_8 -8.8123 -0.0839 -0.9093 -9.80885 -0.0194

Atz:SKEH 38



9

>
SK securities



2UANYFLYDER

Z0 ZA EHM4200S from 16.04 Za= 712322 from 00.01
—— S&P500: 223.8% Fed_Target: 3.75%
3001 —— Eurostoxx50: 98.2% 6 —— ECB_Refi: 2.15%
ASX200: 72.8% —— BOJ_Policy: 0.75%
250 - Nifty50: 204 4% —— PBOC_LPRIY: 3.00%
—— CSI300:38.4% 57 —— BOK_Target: 2.50%
—— Nikkei225° 239.1%
2007 Twse 2836% 41
—— KOSPI:176.1%
150
3_
100 1
2
50
“_
et Sl .
0 [
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2005 2010 2015 2020 2025
ot £H7|1ZAH = E Het from 16.04 9 AR 71 =M E from 24.04
— D|2_30Y:24% — WTI313%
— 92 30Y:19% 3009 — BRENT 217%
5 —— NATGAS: 51.9%
2501 — GOLD:100.8%
—— COPPER: 31.1%
200 — SILVER:1631%
1_ CORN: 4.2%
| WHEAT: 539%
B0 sovBEAN -14%
Obur 100 -
50
_‘l P O L &
. . . . . . . . . . -50 1 : . . . . . . .
2017 2018 2019 2020 2021 2022 2023 2004 2025 2026 Jul Oct Jon Apr Jl Oct Jon Apr
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