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Chapter 13
Direct Foreign Investment
(DFI)
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I. DFI

Definition: A Direct Foreign Investment (DFI) is a controlling ownership in a
business enterprise in one country by an entity based in another country.
Also called FDI.

- Controlling ownership: 10%+ of voting stock (Wotld Bank/OECD).
- DFI is different from portfolio investing abroad.

- DFIs: Greenfield investments (building a new operational facility),
mergers & acquisitions, a joint venture, etc.

- Instruments: Equity, Reinvestment of earnings, Debt.

* According to OECD, global DFI in 2022 was USD 1.01 trillion. In 2020
(pandemic year), DFI was down 34%.

- US biggest recipient of DFI, followed by China, Brazil, Australia, Canada.

- High income countties receive almost half DFI flows.
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e DFI: Global Flows

Figure 2: FDI inflows for selected areas, Q1 2017-Q2 2022 (USD billion)
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source: OECD International Direct investment Statistics database.

Figure 3: FDI inflows for selected countries, Q3 2021 — Q2 2022 (USD billion)
Top 10 major FDI recipients in the first half of 20224 Other selected countries (see notes)
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* Factors behind DFI:
According to the annual DFI survey of A.T. Kearney, the main drivers are
regulatory transparency/ lack of corruption, taxes, and labor costs.

What are the most important overall factors in choosing where to make investments? ~
%
PDF
Rank
2017 2018
5 1 y and lack of i 15%
3 2 Tax rates and ease of tax payment 14%
[12: 3 Costoflabor
1 a ity 2
6 3 Domestic market size
a 6 andi i ilitic
7 7
8 8 Ease of moving capital into and out of country
10 9 L ives for i
9 10 Strength of investor and property rights
1 1 Country’s participationin
2 12 of v
19 13 Quality of icati i
16 14 R&D capabilities
15 15 Talent and skill level of labor pool
13 16 of ital it rke
14 17
17 8 ility of raw d inputs
18 19 Quality of
20 20 Quality of electricity infrastructure
[l Market asset and infrastructure factors Governance and regulatory factors

Note: Percentages do not add to 100 because respondents could select two choices.
Sources: AT. Kearney Foreign Direct Investment Confidence Index (2017 and 2018)
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* DFI: Why?
* A domestic firm can sell a product abroad by:
- Producing at home and exporting production.
- Producing abroad (& do a DFI) and selling abroad.

* Q: Why DFI instead of exports?
A: Usual reasons:
o Access to cheap inputs (labor, energy, etc.)
o Avoid tariffs, quotas & reduce transportation costs
o Local management
o Take advantage of government subsidies
o Access to new technology
o Access to local expertise (including: contacts, red tape, etc.)
o Real option (investment today to make investments elsewhere later).

o Reduce economic exposure

o Diversification

* Diversification through DFI

MNCs have many DFI projects. MNCs select the project that improves
their risk-reward profile.

* Popular risk-adjusted performance measures (RAPM):

Reward to variability (Sharpe ratio): RVAR = E[(1; —17)]/SD;.

Reward to volatility (Treynor ratio): RVOL = E[(r; —17)]/Beta;

Jensen’s alpha measure: Estimated constant (x;) on a
CAPM-like regression

* We focus on RVAR & RVOL to evaluate projects. Q: RVAR or RVOL?

- RVAR (SR) uses total risk (0); appropriate for undiversified portfolios.

When asset 7 is a small part of a diversified portfolio; o is inappropriate.

- RVOL (TR) emphasizes systematic risk, appropriate measure of risk,
according to the CAPM, when a portfolio is diversified.
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* RVAR and RVOL

Market
Brazil
HK
Switzerl
Norway
USA
France
Italy
World

(171
0.2693
0.1237
0.0548
0.0715
0.0231
0.0322
0.0014
0.0483

S;
0.52
0.36
0.19
0.29
0.16
0.22
0.26

0.155

3

Measures: RVAR; = E[(r; —17)]/0;.
RVOL; = E[(r; —17)]/Bi

WLD

1.462
0.972
0.759
1.094
0.769
1.073
0.921
1.0

RVAR
0.5170
0.3461
0.2884
0.2466
0.1444
0.1404
0.0054
0.3116

Example: A U.S. investor considers foreign stock markets:

RVOL
0.1842
0.1273
0.0722
0.0654
0.0300
0.0300
0.0015
0.0483

Rank RVAR
Brazil

O N I \S R

France
6 USA

Hong Kong
Switzerland

Norway

Example: RVAR and RVOL (continuation)
Using RVAR and RVOL, we can rank the foreign markets as follows:

RVOL

Brazil

Hong Kong

Switzerland

Norway
USA

France

Note: RVAR and RVOL can produce different rankings.
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* Diversification through DFI: RVAR and RVOL

* Compute E[r,] & Var[n,] for a portfolio, compose by X & Y, as:
Elrp=xiyl = 0x * B[] + (1 - 0y) * E[13/]
Vat[lyoxiy] = Coyy = 02 ¥ G2 + 02 * 02 + 2 0y Oy Py Oy Oy

RVAR, = (1, —17)/ 0p

* Compute B of the X+Y portfolio:
Bp=x+y =0y ¥ Byt (I -0y * By
RVOL, = (1, —17)/ Bp-

V4
O
=
(¢

If project is added, MCN becomes X+Y
Y = Project MNC is considering
X = Existing portfolio of MNC —i.e., the “rest of the MNC.”

Example: A US company considers two DFIs: Colombia & Brazil.
The firm has the following data, assuming 77 = 3%:

E[r] |SD[t]=go;| B Pus; | Weight
US firm (EP) 13% 12% .90 - -
Colombia 18% 25% .60 0.40 30
Brazil 23% 30% .30 0.05 .35
Wcor = 30, = (1 —0¢o1) = Wgp = .70
©prazit = -35, = (1 — ®prazit) = ®gp = .65

Q: Which project is better? Calculate a RAPM for each project:
-SR = E[(r; —1p)]/0;
-TR = E[(r; —17)]1/Bi
For the US company:
SRpp = (13 -.03)/.12 = .833
TRpp = (13 -.03)/.90 = .111
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Example (continuation):

¢ Colombia — Calculation of SR and TR
Elvgp+cot —1f] = @gp * E[rgp —77] + ®co1 * Elrcor — 7]
=.70*.10 + .30 * .15 =0.115

OEpicol™ Whp ¥Op + 0o ¥Ceor + 2% Opp * Wco * PEp,col * Opp *
= (70)2% (122 + (30)2 * (25)2 + 2%.70%30%0.40%.12%.25

Ggp+col = (Ogprco)’> = ( )1/2 = 0.1331

Bep+cot = ®ep * Pep + ®cor™ Beor = 270 *.90 + .30 * .60 = 0.81
o SRyprcot = Elrgp+cot — 7] / Ogpacor = 0.115/0.1331 = 0.8640

¢ TRipicot = ElTgp+cot = T7] / PEP+Co1t = 0.115/0.81 = 0.14198

Example (continuation):

* Colombia — Interpretation of Ratios:

o SRypyco = Elfgptcol — 7] / Ogpcor = 0.115/0.1331 = 0.8640

Interpretation of SR: An additional unit of total risk (1%) increases
returns by .864%.

¢ TRipicot = Elgp+cot = T7] / PEP+Co1 = 0.115/0.81 = 0.14198

Interpretation of TR: An additional unit of systematic risk increases
returns by .142%.
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Example (continuation):

* Brazil

E[rgp+Brazii—1r] = 0.135

Cgp+Brazit— 0.1339

Bep+Brazii= 0.69

SRppsprag = 0.135/0.1339 = 1.0082 > SRppyc, = 0.8640
TREpsprag = 0:135/0.69 = 0.19565 > TRppy = 0.14198

= Under both measures, Brazilian project is superior.

¢ Existing portfolio of the company (to compare to Brazilian project):
SRip = (13-.03)/.12 = .833 < SRyp, 0y = 1.0082
TRyp= (13 -.03)/.90 = .111 < TRyp, g0y = 0.19565

= Using both measures, diversify internationally!

Q: Why? Because it improves the risk-reward profile for the company.

Why Go International?

e Diversification

If it is good to diversify in domestic markets, it is even better to

diversify internationally.

Efficiant Frontiar
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Q: Why does the frontier move in the NW direction?

A: Low Correlations! Low correlations are the key to achieve lower risk.

 Empirical Fact #1: Low Correlations

The correlations across national markets (1970-2022) are lower than the
correlations across securities in most domestic markets.

* Return correlations are moderate.

- Average for developed markets: 0.52.

=> lowest average correlation in a developed market: Japan (0.38)

¢ Common economic policies matter:

- Average intra-European correlation: .57

- Average intra-Asian correlation: .42
e There is a regional (neighborhood) effect:

- US & Canada = 0.76; Germany & France = (.75

- US & Japan = 0.39; US & New Zealand = 0.45.

* Emerging Markets tend to have lower correlations.

The lowest average correlations in our sample of 50 MSCI market:

Pakistan (0.21), Morocco (0.26), Nigeria (0.27), Argentina (0.28), Turkey
(0.32), Indonesia (0.33) & Egypt (0.33).

Remark: These are the countries that provide the highest diversification
potential.

© RS, 2024 — Do not post/share online without written authorization



RS - IFM - Ch 13

» Empirical fact 2: Correlations are time-varying

International correlations change over time. They can have wild swings.

General finding: During bad global times, correlations go up

= when you need diversification, you tend not to have it!

Rolling (24-mo) Correlation: US-Japan
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 Ewmpirical fact 2: Correlations are time-varying

Correlations change over time: Also between U.S. stocks, but not as much
as international correlation. Note also they are higher!

Rolling Correlations (12-mo) US: Large-Micro
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» Empirical fact 2-A: Correlations seem to be increasing

Correlations have increased over the last 25 years.

- Germany and France have become the sazze asset!

Correlation France-Germany
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* Empirical fact 2-A: Correlations seem to be increasing

It also true at the domestic level. JPMorgan: “Correlation Bubble”

Figure 1: Realized Correlation of S&P 500 Stocks
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Source: J.P. Morgan Equity Derivatives Strategy.
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 Ewmpirical fact 2: Correlations are time-varying

A “correlation bubble” is bad news for international (and domestic)
investors: High correlations => more volatile portfolios.

* In addition, higher volatility ~=> higher option premiums (higher
insurance cost!).

* Investors like diversification. They look for low correlated assets: #reasury
bonds, commodities (gold, oil, etc.), real estate.

* But, diversification can work with highly correlated assets.

Example: The correlation between the U.S. and Canadian markets is .75,
from 1970:Jan to 2021:June.

RVAR (U.S. only) = 0.15,
RVAR(50% US & 50% Canada)= 0.18.

* Ewmpirical Fact 3: Risk Reduction

Past 12 stocks, the risk in a portfolio levels off, around 27%. For
international stocks, the risk levels off at 12%

Figure 13.1: Effect of International Investment on Risk

Portfolio risk ( %)

US only

\ / US + World

Number of ascts
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* Empirical Fact 4: Returns Increase

Portfolios with international stocks have outperformed domestic portfolios
in the past years. About 1% difference since 1978.

Q: Free lunch?

A: In the equity markets: Yes! Higher return (0.5%-1% more), lower risks
(1%-2% less).

Example: Using monthly return data from 1970:Jan - 2021:June we get:
E[szus] — 7710/0
szus = 15.62% = RVARp=US = 0.2055.

E[rp=-75*US+.25*]AP] = 8.32%
Op=75xUs+.25+jap = 14.53% = RVAR,_ 75.ys+.25+jap = 0.2629.

* Q: How to take advantage of facts 2 and 3?

A: True diversification: invest internationally.

Example: Lower Risk/Higher Returns!
Taken from H. Markowitz’s “A Random Walk Down Wall Street.”

Avcrage Annual Total Returns
R

1K EAFE

QT
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Q2%

9

B.8%

24%5% im EAFE and
- TO% i LS, Stocks

8.4%
LHFE LS, Stocks

T r r T T T v
[FRE 0nis 0nls LN o1% 019 020 0.2l 022
Volarility of Returms

© RS, 2024 — Do not post/share online without written authorization



RS - IFM - Ch 13

Example: Lower Risk/Higher Returns II -The Case of EM

More Emerging Market, More Return

At each point on the curve [going upward), the hypothetical investor
owned 10% more of the MSCI Emerging Markets Index and 10% less of
the MSCI EAFE Index, which represents non-U. 5. developed assets. At
0% EM awnership, returns have increased to more than 99 with no
increased risk,

Risk/Return Characteristics of Emerging Market Equities
LASE7 1 12430 /05

14% “‘/_.,._,
13%

e 100% EM

=4
3
ﬁ s -""’,/
g _
A en
: .. o 70% EAFE 30% EM
= N ’x

3% *

%

. ' 100% EAFE

® T T T T T T T T T
15% 7% 19% 21% 23% 25%

Annualized Risk

 Empirical Fact 5: Investors do not diversify enongh

Many studies show that domestic investors tend to invest at home. In a
2002 UBS survey, the most internationally diversified investors are
Netherlands (62%), Japan (27%) and the U.K. (25%).

=> The U.S. ranks at the bottom of list: only 11%.

More recent data, from Hu(2020), shows better proportions. For example,
the U.K. & the U.S. international allocations are 70% & 30%, respectively.

This empirical fact is called the Home Bias.
Proposed explanations for home bias and low correlations:
(1) Currency risk.
(2) Information costs.
(3) Controls to the free flow of capital.
(4) Country or political risk.

(5) Cognitive bias.
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Example: Home Bias by Country, as reported by Hu (2020)

1

0.9
0.8
0.7
0.6
0.5
04
03
0.2
O_I
WY 0T T O O >> > wx 2 >0 €C® T Y VYW EOEC MECECT EC YV OmMT7POO= OO © T ©
g-nsccu~:m::g,\,::;.v;aﬂJg»aﬁ,:ug’gw‘cm;:ﬁm3=.E$£:E'G'EE c @
01 85888 PR 2 RS20 E2DEB a8 P03 RSESRIEESES28E 8¢
1 298 89T 03 5EMT X ScQpunigo PESYCRC g2 l23V%a2 D o v
£Ex S5 I8t wEZ 5Q o & 038 ™ ® T G s < o
g =N Zom =] = £ o9 E2 20 @ i F 53¢ <]
gct £ [0} =) T=x a i) o< E o«
S99 2 T £ 2 o = 3
= a @ 9 © < @
£ = 5
el
2 I3
£
c
=)

* Things have improved. I started teaching this class in 1995. The amount
invested internationally by U.S. investors was less than 7%, one of the
lowest numbers in the world!

* Home bias everywhere: Even for Institutional investors (2013 data)

5%
North
America
%
Other,
5%
Asia

Institutional Investors’ Asset Allocation by Geography

Europe
— 1%
North America Europe
Source lprea. BNY Mellon, McKinsey Glodal Instibute. J P. Morgan Asset Management “Gude 1o e Manets - Asia.”
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* Why do we have a separate market segment: Emerging Markets?

- Information problem is big. It involves financial, product, and labor
markets.

- Distortionary regulation and/or inefficient regulation

- Judicial system not reliable (contracts enforcement a question mark)

* Labor markets - Problems
- Lack of educational institutions to train people
- No certification and screening
- Labor regulation that limits layoffs
- Solutions
- Groups provide training programs (group specific)

- Internal labor markets

* Why do we have a separate market segment: Emerging Markets?

* Regulation - Problems
- Too many regulations or unequal enforcement
- Solution

- Intermediation between government and individual
companies. Lobbying & educating politicians.

¢ Judicial system - Problems
- Contracts not enforceable
- Solution
- International arbitration clauses

- Reputation for honest dealings
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Share of World GDP
U.S. vs. Emerging Economies
1992 - 2007

Related Question: What should be your international exposure?
- GDP weighted?

3z 4

28 <

24 -

20 -

15

Emerging Economics

Souree: TMF

1992 1994 1996 1998 2000 2002 2004 2006

CATCHING UP

India’s share in world market
cap is now more aligned with its
share in global GDP.

Share of world market cap®
m_._zm

China g — 720%

Related Question: What should be your international exposure?
- GDP weighted?

- Market capitalization weighted?
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