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Analyzing the Investment Risks of Foreign Exchange Reserves
and Hedging Mechanisms: An Analytical Study of the Central
Bank of Brazil

Abstract

This research aims to identify the investment risks associated with foreign
exchange reserves at the Central Bank of Brazil and explore strategies to
mitigate them. The study is built upon the fundamental hypothesis that an
increase in the volume of foreign reserves held by the Central Bank of Brazil
leads to a reduction in the risks of its external investment portfolio. To test this
hypothesis the research adopts a quantitative analytical approach leveraging
statistical modeling. Specificallyl the Historical Volatility and Correlation
applied to measure and forecast the fluctuations in foreign exchange model is
rates interest rates and gold prices utilizing data from the Central Bank of
Brazil covering the period from 2006 to 2023. The study reveals that asset
allocation within the Central Bank is governed by strict internal and exter-
nal determinants that prioritize safety and liquidity first followed by return.
Furthermore the quantitative empirical evidence demonstrates that incor-
porating assets with weak or negative correlations substantially diminishes
the portfolio’s aggregate risk. The research concludes that proactive volatility
management not only safeguards capital assets but also serves as a strategic
cornerstone for preserving the credibility of monetary policy and bolstering
financial system resilience against global shocks

Keywords: Foreign Reserves, Historical Volatility, Risk Management,
Investment Portfolio
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1,107,626 9.7 2.18 82.9 4.2 13.2 2006
1,397,114 9.3 1.95 85.9 3.6 11.2 2007
1,695,855 8.3 1.83 90.8 5.7 13.7 2008
1,666,996 9.4 2.00 95.2 4.9 8.7 2009
2,208,838 8.4 1.76 100.0 5.0 10.7 2010
2,616,156 7.6 1.67 106.6 6.6 11 2011
2,465,228 7.3 1.95 112.4 5.4 7.2 2012
2,472,819 7.1 2.16 119.4 6.2 10.0 2013
2,456,043 6.8 2.35 126.9 6.3 11.7 2014
1,802,211 8.5 3.33 138.4 9.0 14.2 2015
1,795,693 11.6 3.49 150.5 8.7 13.7 2016
2,063,514 12.8 3.19 155.7 3.4 7.0 2017
1,916,933 12.3 3.65 161.4 3.7 6.5 2018
1,873,288 11.9 3.94 167.4 3.7 4.5 2019
1,476,107 13.7 5.16 172.8 3.2 2.0 2020
1,670,647 13.2 5.39 187.1 8.3 9.2 2021
1,951,923 9.2 5.16 204.5 9.3 13.7 2022
2,191,131 7.9 4.99 213.9 4.6 11.7 2023

Jﬁ :L:.DYL; QL’:;-L:J! slae| oo Lkl
- Banco Central do Brasil, Annual Report, (2006-2023). https://www.bcb.gov.br/en.
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(Y) J g

(Yo=Y o) siedd Lyl o585 el 3 ablamV1 J oV ghas
(LMg2 Osela) ) )

(") () (%) *) ") o ¢ (£) (r) (%) (V)| G
Vofd PRI e GAl | el | ol | agd) aagd | i) | ahs¥) | i)
A lblaay) Jaa) EAtgRAT Adpaal) Ggd | Al Agabad)
aial) Ajlnay) il

98.5 85.842 84,570 | 1,032 683 0 0| 13,085 | 1,498 | 8,009 | 60,260 | 2006
99.3 180,833 179.494 | 1,127 901 0 0| 7242 11,670 | 7,757 | 150,794 | 2007
99.5 198,950 197,856 | 1,199 940 0 0 1,775 | 25,516 | 13,915 | 154,511 | 2008
97.6 238,539 232,761 | 1,468 | 1,175 0 0| 8445 | 4481 | 9,176 | 208,014 | 2009
98.2 288,574 283,423 | 2,053 | 1,519 0 0| 32049 | 5,120 | 16,584 | 226,098 | 2010
98.3 252,010 346,042 | 2,767 | 1,654 0 0| 14,346 | 15167 | 24,522 | 287,583 | 2011
96.3 373,160 359,178 793 | 3,580 0 0 16,099 4,423 | 11,472 | 322,808 | 2012
96.0 358,816 344,604 | 3,393 | 2,602 0 0| 12,880 | 3,605 | 7.956 | 314,166 | 2013
96.5 363,570 350,722 | 4,851 | 2,605 0 0| 13,772 | 4419 | 9.477 | 315597 | 2014
96.7 356,464 344,744 | 9,051 | 2,290 0 0| 16059 | 3,493 | 8,666 | 305183 | 2015
96.7 364,984 352,959 837 | 2,479 0 0 28479 2,467 | 5,640 | 313,064 | 2016
98.2 373,955 367,380 425 | 2,793 0 0| 33577 | 2709 | 5897 | 321,978 | 2017
97.4 374,709 365,041 626 | 2,770 0 0| 10375 | 2.850 | 5732 | 342,687 | 2018
97.9 356,886 349,343 | 1,142 | 3,280 03619 7.024| 2990 | 6,199 | 324,986 | 2019
97.2 355,614 345,639 | 1,565 | 4,100 0| 4452 | 17,708 | 4,228 | 8,484 | 305,099 | 2020
93.8 362,210 339,741 | 1,962 | 7,582 | 1,495 | 3.800 | 15976 | 2,125 | 5,546 | 301,252 | 2021
92.6 324,673 300,543 | 2,492 | 7.586 | 4.037 | 3,117 | 7.559 | 1,838 | 4,288 | 269,624 | 2022
93.2 355,021 330,982 | 4,084 | 8,609 | 4237 | 3,753 | 15,126 4,571 | 4,064 | 286,536 | 2023

e slee VL ot Ul slae] a0 yduall
- Banco Central do Brasil, International Reserves Management Report, (2006-2023). https://

www.bcb.gov.br/en.
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B, S05 duty yedl U g STN J20 (5 5T il e (3 31l (6554 Sl Jatiy I3 ) LAY
Sl Dot s 1oV 3 sl 82 UL 5 s L VI Slandl Gl il aad 0] 5 A5,
Yl elblesY)

() J g
=YD akedd LA 658 b Sl oo ddblam YT Mheal) L) LAY
1(Y Yy
Bl cadll Olse Sl Sl Axial) bl e sosd) Sl Ll
sl Gold | wa | S aday) JPY EUR S
CNY AUD CAD GBP usb

0.7 A 0.0 0.0 0.0 0.0 0.7 10.3 88.3 2006
0.5 ,0 0.0 0.0 0.0 0.0 0.0 9.5 90.0 2007
0.5 .g 0.0 0.0 0.0 0.0 1.0 9.4 89.1 2008
0.2 ,0 0.0 1.9 3.5 3.7 0.8 7.0 81.9 2009
0.9 ,0 0.0 3.1 6.1 2.7 0.9 4.5 81.8 2010
2.4 .8 0.0 3.1 6.0 3.0 1.0 4.9 79.6 2011
2.1 1.0 0.0 3.0 6.0 3.0 2.3 5.2 77.4 2012
2.1 0.8 0.0 2.7 5.8 3.2 2.0 5.7 77.7 2013
2.0 0.7 0.0 2.7 6.0 3.1 1.3 4.5 79.7 2014
0.0 0.7 0.0 2.7 4.3 3.0 1.8 4.6 83.0 2015
0.3 0.7 0.0 2.6 4.4 2.6 2.1 4.4 83.5 2016
0.0 0.8 0.0 2.9 4.5 2.8 1.8 5.0 82.3 2017
0.0 0.8 0.0 0.3 0.5 1.9 1.5 5.1 89.9 2018
0.1 0.9 1.1 0.0 0.1 2.1 1.7 7.4 86.8 2019
0.0 1.2 1.2 0.0 0.0 2.0 1.7 7.9 86.0 2020
0.0 2.3 5.0 1.0 1.0 3.5 1.9 5.0 80.3 2021
0.0 2.5 5.4 0.9 1.0 3.2 1.9 4.7 80.4 2022
0.0 2.6 4.8 1.0 1.0 0.6 1.8 5.2 80.0 2023

- Banco Central do Brasil, International Reserves Management Report, (2006-2023).
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- Banco Central do Brasil, International Reserves Management Report, (2006-2023).
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