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THE TECHNIQUE (VAR) IS A STATISTICAL MEASURE OF THE RISK. IT IS ASSOCIATED WITH
FINANCIAL RISKS RELATED TO THE HIGH VOLATILITY IN PRICES, INTEREST RATES, OR
EXCHANGE RATES. IT IS USED MASSIVELY BY ENTITIES BECAUSE OF THE NECESSITY TO
MEASURE RISK IN CONSTANTLY TRADED PORTFOLIOS.

The (VaR) is based on the principles of Portfolio Theory. With this, the risk resulting from the market
position is managed and valued. This theory supports that a portfolio is efficient when it maximizes its
return for a certain level of risk or minimizes its risk for a certain level of return. The (VaR) measures
the relationship between profitability and risk to obtain an efficient portfolio. It takes up the concepts
introduced by Markowitz (1959) and Sharpe (1964) and applies them in a standardized and statistically
normalized context, with constantly updated databases.

Probability. The (VaR) of a portfolio is defined as the amount of money lost that does not exceed if
the current portfolio is held for a certain period (market days instead of calendar days) with a specified
probability. The level of significance or uncertainty in the benefits caused by changes in market conditions
depends on the risk aversion of the investor, the more aversion, the lower the level of significance chosen.

Horizon. The risk horizon is the period over which the potential loss is measured. Depending on the
liquidity, the different risks are valued over different periods, the more liquidity, the shorter the time over
which the (VaR) is valued. In essence, the (VaR) of a portfolio is the minimum expected loss for a certain
time horizon and confidence level, measured in a specific reference currency (Blanco & Garman, 1998).

For a single or simple position, risk is determined by position size and price volatility.

RISK = POSITION SIZE X VOLATILITY X PRICE

The (VaR) is calculated for a single financial product or all financial products in the portfolio. For example,
if we have two highly correlated financial products (if one rises, the other tends to rise as well), the joint risk
of the two securities may be greater than the sum of the individual risks. Lower correlations between financial
products (the normal case) make the (VaR) of a portfolio less than the sum of the VaRs of the individual
positions, this as an effect of diversification.

Methods for calculating the VAR. It is important to note that the (VaR) is valid under normal market
conditions. If the market is in crisis, then the expected loss of a financial asset is calculated through other
methods. Some of these alternative methods is the stress test or extreme values.

Financial losses are the result of statistics and the models and parameters used for their calculation,
therefore, there are several ways to calculate (VaR), highlighting three of them:

a) Monte Carlo Simulation Method. Estimate the (VaR) by generating thousands of possible outcomes
based on the initial data entered.

b) Historical Simulation Method. Calculate the (VaR) through the historical price data of each financial
asset.

c) Analytical / Parametric Method. Delta - Gamma. Estimate the (VaR) using estimated profitability data.
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In all cases, it is necessary to estimate the profitability distribution of a portfolio in two components:

1. Estimating the joint probability distribution for various risk factors affecting a portfolio. These factors
can include many interest rates, share prices, or exchange rates, assuming the risk factors have had distributed
as a normal one, with volatilities and correlations based on recent market behavior.

2. Determining a probability distribution for portfolio return based on the previously constructed joint
distribution and the portfolio's sensitivity to each risk factor. The sensitivity will depend on its current
composition, and thus the estimated (VaR) reflects the portfolio's current exposure to risk. The (VaR)
analysis can be systematized, although it is necessary to have a database of volatilities and estimated
correlations for all risk factors that may affect the portfolio.

Condition for the selection of the Value at Risk method. The method assumes a normal distribution for
the price of all financial products. Use the modified duration to relate the change in price to the movement
of interest rates. It establishes a confidence interval given the maximum variations in the price of a portfolio
that it is willing to support. They must also consider the existing correlations between the elements of the
portfolio. The method is valid to carry out measures and control risks under normal conditions of financial
markets and is applicable to products traded in liquid and transparent markets. The methodology assumes
parallel movements in the interest rate curve, not allowing to simulate other movements.

Methodology (VaR) weaknesses. One flaw is that it only measures future risk in one direction. This sense
can be one of the following two:

a) Since the joint distribution of risk factors is based on the recent behavior of these factors in the market,
the analysis does not consider sudden behaviors until they have taken place. For this reason, VaR analysis is
replaced by other methods, such as Stress Testing,

b) Since the analysis is based on the current structure of the portfolio, it measures the future risk of the
portfolio according to the current composition.

The Risk Metrics of ].P. Morgan. It approximates (VaR) based on volatility and correlation, which implies
several historical prices, price volatilities, and correlative data for all types of transactions.

The RiskMetrics model emerged in 1989. The owner of J.P. Morgan, Dennis Weatherstone, asked for a
report that would measure in detail the financial risk of his company. In 1992, after an exhaustive study, the
company published the RiskMetrics methodology (Padula & Bacchini, 2014).

Essentially, the method uses price/series fluctuations for all financial products. It includes, for example,
exchange rates for two currencies, yield curves for Treasuries in USD, or equity prices depending on the most
important indices.

A comprehensive risk management and control system encompasses risk measurement and includes the
establishment of policies, procedures, guidelines, and controls. All financial entities must consider risk
management in their organization charts and promote commitment to this process by senior management.

The (VaR) is a commonly accepted report as a measure of market risk, allowing the setting of limits and
the establishment of comparisons between strategic business units, also, it favors the evaluation of the degree
of execution of each branch of activity on an adjusted basis to risk, at the same time that it becomes a crucial
measure for the determination of own capital requirements, providing a complete report on market risk,
without becoming a comprehensive risk management and control system.

Currently, there is no optimal methodology for estimating (VaR). All have advantages and disadvantages.
In practice, many entities use more than one model to measure financial risk. They are clear that all applied
analytical approaches and processes provide a useful view of market risk.

Financial indicators are useful performance measures for chartinglong-term financial direction, proposing
clear strategies, and taking appropriate actions.

Next, the evolution of some economic and financial indicators of the Mexican environment is described
and provided to facilitate decision-making related to personal and company strategies in a comprehensive
manner.
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National Consumer Price Index (INPC, Spanish)

The Price and Quotation Index of the Mexican Stock Exchange (IPC, Spanish)
Exchange rate

Equilibrium interbank interest rate (T1IE, Spanish)

CETES rate of return

Investment units (UDIS, Spanish)

1. NATIONAL CONSUMER PRICE INDEX (INPC)

Born in 1995 and reflecting changes in consumer prices, measures the general increase in prices in the
country. It is calculated fortnightly by the Bank of Mexico and INEGI (2021). INPC is published in the
Ofhcial Gazette of the Federation on the 10th and 25th of each month. The reference period is the second

half of December 2010.
TABLE 1
Accumulated inflation in the year Base 2nd Fortnight of
December 2010 100 with data provided by Banco de México
Peyiod 201 2011 2012 2013 2014 2015 Z0le 2017 20185 2013 2020 2021

January 1458 077 098 073 0390 -003 038 170 053 003 048 086
Februavy 215 142 147 145 115 008 082 223 031 006 080 150

Mavch 252 184 155 133 142 051 087 292 124 044 085 234
April 198 072z 083 181 124 025 085 304 030 050 -017 Z2E7
May 0e0 -0.70 -085 0395 091 -026 020 2392 03 021 022 283
June o4s -041 -041 1.1z 103 -003 021 318 1.1z 027 078 343
July 06 -004 032 114 142 008 05&57 357 168 065 143 4.04

August 091 030 0392 131 173 027 088 403 226 063 132 4-24
September 127 073 112 161 218 027 147 441 =263 083 206 4.88
Octaober 235 233 21z 277 274 116 203 508 Z2z 144 268 576
November 289 487 386 457 357 171 283 615 410 228 276 6.a7
December 413 5381 2387 521 403 213 336 677 483 283 3.15

Own elaboration (INEGI, 2021)
Route: Financiero y bursatil > Indicadores financieros y bursatiles > Indice de
precios y cotizaciones de la Bolsa Mexicana de Valores > Ultimo indice del mes

RATE
{
|

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Seriesl| 4,19 | 5,81 | 3,97 | 521 | 408 | 2,13 | 3,36 | 6,77 | 483 | 2,83 | 3,15

YEAR
GRAPH 1.
Inflation in Mexico (2010-2020 accumulated at the end of the year)

Own elaboration (INEGI, 2021). Route: Financiero y bursatil > Indicadores financieros y bursatiles >
Rates de interés bancarias > Equilibrium interbank interest rate (TIIE)(TIIE) >A 28 dias (al cierre del mes)
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RATE

1 2 3 4 5 6 7 3 9 0 | 11 12
—o==Series] | 0,86 | 1,50 | 2,34 | 2,67 | 2,88 | 343 | 4,04 | 424 | 488 | 576 | 697

GRAPH 2
Inflation in Mexico (accumulated January-November 2021)

Source: Own elaboration (INEGI, 2021). Route: Precios e Inflation > National Consumer
Price Index>Mensual > Indice > Indice general y por objeto del gasto > Indice general

2. THE PRICE AND QUOTATION INDEX OF THE MEXICAN STOCK EXCHANGE (IPC)

Represents the change in the values traded on the Mexican Stock Exchange concerning the previous day to
determine the percentage of rising or fall of the most representative shares of the companies listed therein.

TABLE 2
The Price and Quotation Index of the Mexican Stock Exchange Base October 1978 078100

Feriod 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020 2021

Janunary 30,332 36,982 37,422 45278 40,873 40,351 43631 47,001 50,456 43983 4435362 423986
Februavy 321,635 37,020 327,816 44,121 325,782 44,190 42,715 46357 47,438 42324 41,324 44533
Mavch 33,266 37,441 39,521 44,077 40,462 43725 45831 43,542 46,125 43,281 34,554 47,246

April 32,687 36,962 329,461 42262 40,712 44582 45735 49261 48,354 44537 26470 45,010
May 32,033 35832 237,872 41,588 41,263 44,704 45459 43,788 44662 42,749 326122 50,836
June 21,157 36,558 40,139 40,622 42,737 45054 45966 49857 47,662 43161 327,716 50,290
July 32,309 35,999 40,704 40,338 435,818 44753 46,661 51,012 43,638 40863 37,020 50,363
August 31,680 35,721 38,422 39,492 45628 43,722 47,541 51,210 43,548 42,623 36,841 55,305
Sep 33,320 33,503 40,867 40,185 44,986 42633 47,246 50,346 439,504 43011 37,453 51,386
Oct. 35,568 36,160 41,620 41,039 45025 44543 45008 45626 43,943 433537 36,9385 51,310
Naw, 36,817 36,829 41,834 42,493 44190 43419 45236 47,032 41,732 42,820 41,779 43,6939
Dee. 38,551 37,077 42,706 42727 43,146 42,933 45,643 49354 41,640 43541 44067 535,272

Own elaboration (INEGI, 2021)
Route: Financiero y bursétil > Indicadores financieros y burstiles > Indice de
precios y cotizaciones de la Bolsa Mexicana de Valores > Ultimo {ndice del mes

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 @ 2021
«=a==Series] | 38.55137.077 43.706 | 42.727|43.146 42.998 | 45.643 |49.354 | 41.640 |43.541 44.067 53.272

GRAPH 3
The Price and Quotation Index of the Mexican Stock
Exchange, 2010 - 2021 (Score at the end of each year)

Own elaboration (INEGI, 2021). Route: Financiero y bursatil > Indicadores financieros y bursatiles
> Indice de precios y cotizaciones de la Bolsa Mexicana de Valores > Ultimo indice del mes
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- 2-0%-8-0-8-¢-0-¢g-%

1 2 3 4 5 6 7 8 9 10 11 12
«=0==Series] | 42.986 | 44.593 | 47.246 |48.010 | 50.886 | 50.290 | 50.868 | 53.305 | 51.386 | 51.310 | 49.699 | 53.272
GRAPH 4

The Price and Quotation Index of the Mexican Stock Exchange,
January-December 2021 (Score at the end of each month)

Source: Own elaboration (INEGI, 2021). Route: Financiero y bursatil > Indicadores financieros y
bursétiles > Indice de precios y cotizaciones de la Bolsa Mexicana de Valores > Ultimo indice del mes

3. EXCHANGE RATE

Es el valor del peso mexicano con respecto al délar calculado con el Promedio diario de los cinco bancos
mds importantes del pais, que refleja el precio spot (de contado), negociado entre bancos. Est4 altamente
relacionado con la Inflation, la rate de interés, y la Bolsa Mexicana de Valores.

TABLE 5
Exchange rate National currency per US dollar parity at the end of each period

Period 2010 201@ 2012 2013 2014 2015 2016 2017 2018 Z201% 2020 2021
January 1281 1202 1295 1271 133537 1469 1845 21.02 1862 1904 1831 2022
Fegbruary 1296 1217 1287 1237 1330 14582 1817 1983 1865 1928 19738 2094

Mavch 1261 11.87 1280 1236 1208 1515 1740 1881 1833 1938 2348 2044
April 1224 1159 1220 1216 1214 1522 1240 1911 1886 1901 2332 2018
May 1268 1163 1391 1263 1287 1536 1845 1851 1975 1364 2218 1992
June 1272 1184 13e6 1219 1203 1557 1891 17390 2006 1321 2303 1991
Julby 1282 1185 1328 1272 1308 1621 1886 1763 1855 13998 2220 13985

August 1272 1241 1327 1325 1308 1E.83% 1858 1788 1807 Z007 Z21.89 2006
Sgpltember 1286 1342 1292 1301 1345 1701 1950 1812 1890 1968 2214 2Z0G5E
Octaber 1245 1220 1208 1238% 1342 1645 1884 1915 1930 191 21.25 2053
November 1233 1403 13504 1203 1372 16.55 2055 1858 2041 1961 2014 2145
December 1240 1393 13501 1308 1472 17.21 2072 1973 1968 1387 1881 2047

Own elaboration (INEGI 2021).
NOTE: Exchange rate FIX by The Banco de México, used for settle
obligations denominated in foreign currency. Quote at the end
Route: Financiero y bursitil > Indicadores financieros y bursatiles > Cotizacién del ddlar en el mercado cambiario
nacional > Exchange rate para solventar obligaciones en moneda extranjera > Cotizaciones al cierre del mes. Venta

wg‘ f@_@'_@“ "'@-@_

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
«=g==Series] | 12,40 | 13,99 | 13,01 | 13,08 | 14,72 | 17,21 | 20,73 | 19,79 | 19,68 | 18,87 | 19,91 | 20,47

RATE

YEARS

GRAPH 5
Exchange rate (National currency per US dollar, 2010-2021, FIX parity at the end of each year)

Own elaboration (INEGI, 2021). Route: Financiero y bursatil > Indicadores financieros y bursétiles > Cotizacién del délar en el
mercado cambiario nacional > Exchange rate para solventar obligaciones en moneda extranjera > Cotizaciones al cierre del mes. Venta
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Rate

1 2 3 4 5 6 7 8 9 10 11 12
«=g==Series1 | 20,22 | 20,94 | 20,44 | 20,18 | 19,92 | 19,91 | 19,85 | 20,06 | 20,56 | 20,53 | 21,45 | 20,47

GRAPH 6
Exchange rate (National currency per US dollar, January-December, FIX parity at the end of each month)

Own elaboration (INEGI, 2021). Route: Financiero y bursatil > Indicadores financieros y bursdtiles > Cotizacién del d6lar en el
mercado cambiario nacional > Exchange rate para solventar obligaciones en moneda extranjera > Cotizaciones al cierre del mes. Venta

4, EQUILIBRIUM INTERBANK INTEREST RATE (THE).
On March 23, 1995, the Bank of Mexico, to establish an interbank interest rate that better reflects market
conditions, released the Interbank Equilibrium Interest Rate through the Official Gazette of the Federation.

TABLE 4
Equilibrium interbank interest rate 28day quote

Period 2010 2011 2012 2013 Z0i4 2015 201§ 2017 2018 201% 2020 2021
January 491 486 473 484 378 328 356 B15 FBE 559 Y50 447
February 492 484 478 480 379 3229 405 6681 733 854 723 436

Marvch 492 484 477 435 381 3230 407 BB 7385 851 674 428
April 4394 485 475 432 380 230 407 883 78> B50 B25 428
May 494 485 476 430 378 =30 410 F.15 786 8351 574 429
June 494 435 477 431 331 230 411 736 510 549 5zZ8 432
July 492 432 4783 432 35351 231 45% rF38 811 847 518 452

August 490 481 473 430 330 233 460 738 B1l0 8526 476 465
September 4.90 473 481 403 329 233 467 738 B1lz 804 455 475
Octabey 487 478 482 3¥E 328 3230 511 738 B15 797 451 4398
November 487 480 485 32380 331 232 557 7F39% B34 773 448 512
December 483 479 43> 379 3231 355 B11 782 EB6B0 7L5: 448 572

Own elaboration (INEGI, 2021)
Route: Financiero y bursétil > Indicadores financieros y bursatiles > Rates de interés
bancarias > Equilibrium interbank interest rate (TIIE)(TIIE) >A 28 dias (al cierre del mes)

Titulo del eje

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

—o—Seriesl| 4,89 | 479 | 485 | 3,79 | 331 | 3,55 | 6,11 | 762 | 8,60 | 7,55 | 449 @ 572
GRAPH 7

Equilibrium interbank interest rate, 2010- 2021 (at the end of each year)

Own elaboration (INEGI, 2021). Route: Financiero y bursatil > Indicadores financieros y bursatiles >
Rates de interés bancarias > Equilibrium interbank interest rate (TIIE)(TIIE) >A 28 dias (al cierre del mes)
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RATE

1 | 2] 3] 4] 510 61 7] 8] 9] 10]11]12
e=o==Series] | 447 | 436 | 428 | 428 | 429 | 432 [ 452 | 465 | 4,75 | 498 | 5,13 | 5,72

GRAPH 8

Equilibrium interbank interest rate, January-December 2021 (28-day quote)
Own elaboration (INEGI, 2021). Route: Financiero y bursatil > Indicadores financieros y bursatiles >
Rates de interés bancarias > Equilibrium interbank interest rate (TIIE)(TIIE) >A 28 dias (al cierre del mes)

5. CETES RATE OF RETURN

Feriod
January
February
March
April
May
June
July
August

TABLE 5
CETES rate of return 28day

2010 2011 2012 2013 2014 2015 2016 2017 2018 20198 2020 2021
449 414 427 415 314 267 308 582 725 795 Y04 422
443 404 432 419 316 281 3236 B0 740 Y93 691 402
445 427 424 398 317 3204 zZ80 €32 74Y 502 653 408
444 428 428 382 323 297 374 650 746 Y78 584 408
452 431 438 372z 328 298 281 856 751 HO07Y 538 407
458 437 434 37VE 30z 23898 3381 BEZ 7Fed4d Bl 485 402
460 414 415 385 283 298 421 €988 773 815 483 455
452 405 412 384 277 3204 424 €94 773 [FE7 450 443

September 443 423 417 364 283 210 428 £8389% 769 YE1 425 4E3

Oetobeyr

403 436 421 338 280 2302 483 70z 769 YEz 422 4383

Naovember 397 435 4232 338 285 2302 515 7F0z 7383 746 428 505
December 430 434 405 329 281 214 561 717 B0z 725 424 543

Own elaboration (INEGI, 2021)

Route: Financiero y burstil > Indicadores financieros y bursatiles > Rates de rendimiento en

instrumentos del mercado primario > Certificados de la Tesorerfa de la Federacién (CETES) > 28 dias

Rate

\ D
B

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

e=e==Series] | 4,30 | 4,34 | 405 | 329 | 2,81 | 3,14 | 561 | 7,17 | 8,02 | 7.25 | 424 | 549

GRAPH 9.
CETES rate of return 2010- 2021 (at the end of each year)

Own elaboration (INEGI, 2021). Route: Financiero y bursatil > Indicadores financieros y bursdtiles > Rates de
rendimiento en instrumentos del mercado primario > Certificados de la Tesoreria de la Federacién (CETES) > 28 dias
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«=g==Series 1

CETES rate of return, January-December del 2021 (at the end of each month)

1
422

7 3
402 | 4,08
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4,06

S
4,07

6
4,03

GRAPH 10.

7

8

9

435 | 449 | 4,69

10
4,93

11
5,05

12
5,49

Own elaboration (INEGI, 2021). Route: Financiero y bursatil > Indicadores financieros y bursétiles > Rates de

rendimiento en instrumentos del mercado primario > Certificados de la Tesorerfa de la Federacién (CETES) > 28 dias

6. INVESTMENT UNITS (UDIS)

The UDI is a unit of account of constant real value to denominate credit titles. It does not apply to checks,
commercial contracts, or other acts of commerce.

Feriod
January
February
March
April

May

June

July
August
September
Octabey
November
December

20180
4.37
4.41
4.44
4.46
4.42
4.41
4.42
4.43
4.44
4.47
4.50
4.53

2011
4.56
4.57
4.59
4.59
4.58
4.55
4.57
4.58
4.59
461
4.64
4.69

TABLE 6

Investment units value concerning pesos

2012
4.73
4.75
475
4.75
471
4.74
4.77
4.78
4.80
4.82
485
4.87

2013
4.59
4.92
4.94
4.97
4.96
4.95
4.95
4.95
4.97
4.99
S0z
506

Own elaboration (INEGI, 2021).

2014
.10
.12
S0 5
=15
. b3
513
514
.16
.18
520
D20
.27

2015
.29
.29
>.20
5.32
5.29
.28
.28
.29
531
.32
S.z6
5.38

2018
.41
542
>.44
.45
5.4z
.42
.42
=.44
545
.49
SE=
.56

2017 2018 2018 2020

562
S.B9
>71
==
575
=
576
579
.82
5.84
S.E8
5892

5.97
£.00
5.0Z
£.032
£.01
£.01
£.04
£.07
£.11
£.12
6.17
E.23

£.25
E.25
5.26
E.28
E.27
E.26
E.27
£.29
£.29
£.21
B.35
£.29

£.44
£.46
5.49
£.42
£.42
£.44
£.49
£.52
£.55
£.57
B.E0
.61

Route: Indicadores econdmicos de coyuntura > Indicadores financieros > Exchange rate
del peso respecto al délar y valor de las UDIS > Valor de las Investment units (UDIS)

2021
£.64
£.70
5.75
£.79
£.81
£.83
£.87
£.30
6.92
£.97
7.04
711
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Pesos

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
«=o==Seriesl | 4,53 | 4,69 | 487 | 506 | 527 | 538 | 556 | 593 | 623 | 639 | 6,61 | 7,11

GRAPH 11
Investment units 2010-2021 (At the end of the year)

Own elaboration (INEGI, 2021). Route: Indicadores econémicos de coyuntura > Indicadores financieros
> Exchange rate del peso respecto al délar y valor de las UDIS > Valor de las Investment units (UDIS)

Pesos

1 2 3 4 5 6 7 8 9 10 11 12
==g==Seriesl| 6,64 | 6,70 | 6,75 | 6,79 | 6,81 | 6,83 | 6,87 | 690 | 6,92 | 6,97 | 7,04 | 7,11

GRAPH 12
Investment units, January—December 2021

Own elaboration (INEGI, 2021). Route: Indicadores econémicos de coyuntura > Indicadores financieros
> Exchange rate del peso respecto al délar y valor de las UDIS > Valor de las Investment units (UDIS)

On April 1, 1995, the Decree establishing the obligations corresponding to the UDIS was published in the
Official Gazette of the Federation. Since April 4, 1995, the Bank of Mexico publishes in the Official Gazette

of the Federation the value in the national currency of the Investment Unit, for each day.
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