“IASUINIAINA. . .auIAAIASYINIING”



FISTE(: H

. |
UIPOUSANA 1A ureIgWS 9IAASWANG AS. ANJAJ d101B0  yrednso AuURAanunl  ureadsny Isouonls
IASUZNSEILITYNIS AUSNUNSIUURS AUnuanOudde SOUEUOENS gouosms

e R

ASNSOUAISAGY Us:drdhuinunensguuns naugsNINISIUINBSAUNAUANS dtinuuduiasuiAsugiondna dtinuuiAsugRioNIsAa



“IASUINIAINA. . .auIAAIASYINIING”



July 2018

Thoughts on the Global Economy: Goldilocks, to
Annie, to Les Miserables?

Supavud Saicheua

Economist

Phatra Securities
supavud@phatrasecurities.com

+66 2 305 9193

Phatra Securities does and seeks to do business with issi covered in its research reports. As a result, investors should be that the firm may h a conflict of interest that co

t the objectivity of this re t. Investors should c
single factor in making their investment de on.

er to important disclosures at th, ck of this report




Global outlook less optimistic going into 2020

When do you think the next recession will begin? Exhibit 12: How do you think the global real ec y will develop over the next 12 months?
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IMF : Less even expansion, risks tilted to the

Exhibit 14: What do you consider the biggest “tall risk” 7

downside, rising trade tensions

Trade war

Growth peaked in some major countries. EU, Japan  rewrcs nawkisn poicy mistake

Euro/EM debt crisis

and UK growth revised down

China FX crisis

2yr-10yr yield gap 30bps. Yield curve could invert in i ui 13
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Source: BofA Merrill Lynch Global Fund Manager Survey

2/3 of economists and fund managers expect

> global expansion to end in 2020.




Flattening of yield curve is stoking fears of a recession (CNBC 24 July)

Gap between two- and 10-year U.S. Treasury vields

5 percentage points RECESSION * Fed funds target is 2.875%, half the rise

2 in previous hiking cycles. But inflation is
. also rising at a lower pace.
o UV’\ \J " Thus change in in real terms for 2yr

Treasury yield to mid-2019 could match
previous hiking cycles in 80s, 90s and
2005-07 that triggered recessions.

) iy P —
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Note: monthly data
Source: Federal Reserve Bank of St. Louis

Chart 4: Real Two-Year Treasury Yield (%) . g .
But US Fed is not worried. They think

e | longer-term yields are low because of QE.

inidicate
e NY Fed estimates that if average term
premia that of past 25yrs were in effect
today, 10yr yield would be 1.4ppt higher

than 2yr yield; not 30bps seen today.




FFR, 2yr and 10yr Treasury yield gaps

US Yield 10Y - 2Y (1991)

* Gap between FFR and 2yr yield
”/\.n | e averaged 0.47ppt; 0.61ppt SD

* Gap between 2yr and 10yr yield
averaged 1.25ppt; 0.88ppt SD

US Yield 2Y - FFR (1991)

Avg FFR




Trade tensions to rise further

= US tariff measures and retaliation by trading partners have increased the risk of escalating and
sustained trade actions.
Trade actions “could derail the recovery and depress medium-term growth... through their direct
impact on resource allocation and productivity and by raising uncertainty and taking a toll on

investment.” - IMF

BofAML thinks that trade tensions are on the rise unless the market drops sharply or US mid-term

elections produce political shift.
20 July poll on President Trump (NBC/WS))

_____Approve | Disapprove |
Job performance 45 52
Handling of the economy 50 34
Relations with Russia 26 51
Inappropriately friendly with President Putin 45 29
Trade policy 38 45
Immigration 31! 58
Job performance: Low point (Gallup 35 60




Key commodity prices already falling

COMEX Copper (Sep) CBOT Soybean Futures (Nov)
273.65 / -3.63% 862.00 / -1.09%

The Daity Shot™
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CBOT Corn (Dec)
360.75 / -1.70%

The Daity Shot™
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Source: WSJ)




Share of exports linked to Global Supply Chain

Most Exposed Share of total exports (%)
Taiwan 67.6
Hungary 65.1
Czech Republic 64.7
South Korea 62.6
Malaysia 60.4
Ireland 59.2

Least Exposed

Turkey

United States of America
Colombia

Brazil

Croatia

New Zealand

Argentina

Source: WSJ, WTO




Shifting Global Supply Chain 2000-2015
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Bank of Thailand assumes potential GDP growth of 4%?
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120 Years of Moore’s Law
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Government in Digital Economy Era: Boston

Health Inspectors
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“Journey towards Digital Economy”
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1. Digital Infrastructure

National e-Payment

Digital ID

2. Capital Raising through ICO for Startups and SMEs

3. FinTech

Digital Economy
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Soft Infrastructure
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1. Digital Infrastructure

National e-Payment
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1. Digital Infrastructure

Digital ID
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2. Capital Raising through ICO for Startups and SMEs
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“The greatest danger in times of turbulence is not
the turbulence; it is to act with yesterday logic.”
— Peter Drucker
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Aging before going Digital

When I'm Sixty-Four
- The impact of aging could reduce average growth rates for some

Aslian countries like Korea and Thailand, but in other countries,

AGEINE SUCIE" IN 202] %y oy, W like the Philippines, a younger demographic is a benefit to the
17 el ¢ economy. he overall impact on global growth is expected to be
As= L, small.
ln | (percentage point impact on real GDP growth, average over 2020— 50)

o 8 - B . E Py ‘
!- Qi‘ ‘r'! i’f 20.5 million o S
f )i ns EE W
* n 32.13% of total ;. '

population PV #‘.fféﬂf{: T ,.:?@
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citizens 20%

‘7 ]30/ Sources: IMF staff projections based on Amaglobeli and Shi (201 i
. 0 Nations, World Population Prospects: 2015 Revisi il
and P World Tables 9.0
= - ': Z INTERMNMATIONAL
Source: NESDB NATION GRAPHICS NSRS MONETARY FUND

Moreover, only 12% of Thailand’s 60+ age group has secondary or higher education. For
the employed labor force, 65% have lower secondary education or no education at all.




Thai telecom operators working with limited bandwidth

Spectrum holdings (MHz)
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MW Spectrum Band (MHZz)

Note: India releases spectrum in circle (New Delhi, Mumbai etc) not nationwide and they sum
up spectrum of every circle to be nationwide. It is double-counted.

Source: Phatra Securities Plc




High price paid for high bandwidth

Spectrum price — high band (price/MHz/population)
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High price paid for low bandwidth
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Some thoughts on the Digital Economy

Digital means economizing on physical assets, manpower and use of resources

It is also about globalization and disruption: Airbnb, Uber, Grab, Electric Vehicles,
Autonomous Vehicles

Underlying it all must be telecommunications and bandwidth

The move from 4G to 5G is a “great leap forward” which requires substantial
investment

Bandwidth is a critical intermediate input for the Digital Economy

Bandwidth must be efficiently and promptly allocated to facilitate digital
adoption....not a means of making money for the government




The promises of 5G (underlying infrastructure of the future of Digital Economy)

5G promises to be as much as 100X faster than 4G
First wave of 5G likely to be “firm-to-firm” and logistics. First roll-out of 5G in 2020

Consumer related, e.g. Virtual Reality and Autonomous Vehicles, are likely to be
2nd wave

In 2012, Internet of Things meant 142mn connections. By 2023, 3.5bn

machines/appliances may be connected

Large bandwidths needs to increase capacity and cut latency down from 4G’s 50
milliseconds to 1 millisecond

Many new (smaller) cell towers will also be needed




Thailand and 5G (preliminary assessment of our Telecoms Analyst, Thitithep)

5G requires heavy investment and the use of low, mid and high bandwidth

Half of Thai villages (by number not by population) are not connected to the
digital world

Connecting them with 5G is likely to be more cost effective than fiber optic cable
Thailand needs to sort out its bandwidth allocation

Global roll out of 5G expected to begin in 2019-2020. Intense competition
between the US and China to be in the forefront

There will be >1bn 5G subscriptions by end-2023, or 12% of all mobile
subscriptions, according to a report by Ericsson




Thailand and 5G (preliminary assessment of our Telecoms Analyst, Thitithep)

Mid-frequency band (3.3-5.0GHz) are best for 5G rollout but now owned by Thai Com
470MHz should also be used but owned by ToT

Thai digital TVs also occupy 40-50MHz. Another 20% reserved for local TV

High bandwidth (24-35GHz) available but have weak coverage

Thai operators are leveraged; can they afford to invest in 5G?

Or do we need new (foreign) players?

Finding consensus and having the political will to resolve these issues may
the decisive factor for Thailand 4.0




EVs and AVs by 2030? A matter of “when” not “if”

Global electric-vehicle sales, 2010-17, thousands, CAGR’

M Plug-in hybrid-electric vehicle +57%
Il Battery-electric vehicle

2010 2011 2012 2013 2014 2015 2016 2017

Getting Competitive

Battery prices seen reaching key level of $100 per kilowatt hour by 2026

Bloomberg

McKinsey estimates EV to be 20% of global sales by 2030
(35% of Europe sales). AVs will develop along with EVs.

Li battery cost to fall from $200kwH to $100kwH by 2026.
“Tipping point”.

Tech race is on. Li could be disrupted by solid state
batteries in 5 years.

Norway bans ICE sales 2025; Germany, India and
Netherlands 2030; France and UK 2040
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SMART VISA,
Trainings,
Digital ADOPTION
FUNDS

STARTUP FUNDS, 1S029110
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Marketing, Events
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