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1. KOREA’S TELECOMMUNICATIONS INDUSTRY

Korea’s telecommunications market has gone into a saturation phase (Exhibit 1). As of 2003, Korea’s
fixed line penetration is 49%, while Internet penetration has reached 50%, one of the world’s highest.
Wireless penetration is also as high as world’s leading 70%. Pioneering innovations in
telecommunications technology and service, Korean service providers are trying to cope with the

saturating market demand with new services and applications.

There are two industry giants dominating in fixed line market and wireless market each. KT, formerly
Korea Telecom, is the dominant fixed line operator in Korea, with over 95% share in residential lines and
almost 50% in broadband access. KT also has a subsidiary in wireless market, KTF, the second largest
mobile network operator (MNO). The Korean government, which formerly owned 100% of the company,
sold its remaining 28% stake in 2002, making KT privatized. However, KT has undergone some turmoil
since its privatization. KT’s yearly sales growth recorded merely 1.7% in 2003, and during the period,
KT’s operating profit margin has decreased from 15.8% to 10.7%. This year KT is recording the lowest
stock price since 1999. KT plans to reduce headcount by 8,000, aiming to decrease labor cost as a

percentage of sales by 5%.

By contrast, SK Telecom, the market leader in wireless arena, is on the right track, despite the market
saturation. In 2003, SK Telecom grew 10% from the previous year and recorded the industry highest 32%
operating profit margin, which was over three times as high as that of KT. SK Telecom’s 54% market
share is widening a gap from KTF’s 31% market share. Although SK Telecom has some obstacles to
continuous growth, e.g., saturating wireless demand and governmental regulations, SK Telecom’s future

looks a lot more solid than any other competitors’.



2. TECHNOLOGIES

Portable Internet (PI) and Broadband Wireless Access (BWA)

In Korea, portable Internet (PI) means a wireless data access service that can provide a high bandwidth,
large coverage and reasonable mobility at an affordable price. KT’s suggested specifications for PI
include (1) citywide coverage, (2) mobility up to 50 km/h (35 MPH), (3) at least 1 Mbps, and (4) price
between W 15,000 ~ W 30,000 ($12.5 ~ $25) per month. Compared to other available technologies, e.g.,
WiFi or WLAN and cellular, broadband wireless access (BWA) or PI has clear advantages in meeting the

suggested requirements (Exhibit 2 and Exhibit 3).

WiFi or WLAN was originally designed for wireless data access in an indoor environment. WLAN
became very popular, because it provides reasonably good bandwidth (54Mbps for IEEE802.11a/g and
11Mbps for IEEE802.11b) and its equipment cost is low, due to a large production scale. However, the

limited range (~100 m) and mobility (pedestrian speed) makes WLAN not suitable for PL.

Cellular technology, the most widely used wireless service, was created for voice traffic and has evolved
to handle data traffic. 2.5G cellular technology, e.g., GPRS, EDGE and CDMA 2000 1x, provides data
service at around 100 Kbps of data rate. More advanced 3G cellular technologies e.g., WCDMA and
CDMA 1x EV-DO, provide a higher bandwidth comparable to residential DSL service. However, cellular
technology provides data access at a much higher cost than data only technologies, e.g., WLAN, due to its

lower spectral efficiency.

BWA is more suitable for PI, because it supports high bandwidth, mobility and spectral efficiency. A few
standards for BWA exist, e.g., IEEE 802.16, IEEE 802.20 and HPi. IEEE 802.16, which is also known as
WiMax, is a standard that targets high bandwidth and long range data communication. IEEE 802.16a has

similar level of bandwidth with WLAN (maximum 70 Mbps), while IEEE 802.16¢ is an extension of



802.16a that has higher mobility up to 150 km/h or 70 MPH. IEEE 802.20 is a BWA standard, especially
targeted for high mobility (maximum 250 km/h or 175 MPH), which is comparable to cellular technology.
However, its bandwidth is lower than IEEE 802.16 (up to 1 Mbps). HPi is the Korea’s home grown BWA
standard proposed by ETRI' and Samsung. HPi is close to IEEE 802.16 standard and is redesigned for
mobility based on 802.16a. In March 2004, Telecommunications Technology Association (TTA), an IT

standards organization in Korea, adopted HP1i as the national standard for PI.

Spectrum and Standards

Korea has adopted a licensed spectrum policy for PI. The Ministry of Information and Communication
(MIC) allocated 100 MHz of spectrum between 2.3 GHz and 2.4 GHz for PI in 2002. This frequency
range was originally allocated for wireless local loop (WLL) in 1997, but was reassigned for PI. It is

expected that another 50 MHz from IMT2000 TDD spectrum will also be allocated for PI.

In March 2004, TTA determined the specifications for PI, which is indeed intended for HPi, as follows:
(1) RF spectrum: 2.3 GHz, (2) multiple access: OFDMA, (3) peak data rate (downstream link): 512 kbps ~
3 Mbps, peak data rate (upstream link): 128 kbps ~ 1 Mbps, (4) maximum mobility: 60 km/h, and (5)

coverage: 1 km.

Orthogonal Frequency Division Multiplexing or OFDM is a transmission technique that divides a range of
available bandwidth into a series of frequencies known as tones. These orthogonal tones do not interfere
with each other and only small portions of them are degraded by interference. Thus, OFDM can transmit

data in a robust way in high speed.

! Electronics and Telecommunications Research Institute; a non-profit government-funded research organization in

Korea



Duplex is a way of allocating a channel for upstream and downstream links. Time Division Duplex or
TDD divides a channel into time slots and allocates these time slots to upstream and downstream links.
TDD has advantage that it can adjust the time slot allocation based on the traffic of the upstream and
downstream links. This is more advantageous than Frequency Division Duplex or FDD for handling

Internet traffic, which requires much bigger downstream link than the upstream link.

Before HPi was adopted as the PI standard, network operators, e.g., KT, SK Telecom and Hanaro
Telecom tried a few commercially available technology offerings, including I-Burst from ArrayComm,
Flash-OFDM from Flarion, Ripwave from Navini and Broad@ir from Broadstorm (Exhibit 4). These
offerings are based on different standards from HPi, none of which meets the PI specifications. It is

expected that new offerings should be ready, especially by Samsung, a major developer of HPi.

3. GOVERNMENTAL POLICIES

Unlike FCC in U.S., the Korean government actively intervenes in industry issues and leads the industry,
as a chief commander. The Ministry of Information and Communication (MIC) has been playing a critical
role in setting up a rule, determining standards, and designing competitive landscape. MIC has two
important goals to meet: one is to protect the domestic market, and the other to help solution providers
compete better in exports markets. Because these two goals are not always in harmony, MIC sometimes

has to face a trade-off between the two in dealing with various industry issues.

Portable Internet has become another hot potato for MIC. In fact, MIC is facing several complex issues,
forcing it to delay the announcement of important milestones, including a date for commercial launch.
One of the major issues is the impact on the 3G services. MIC does not want to pose a potential risk to

WCDMA or CDMA 2000, which cellular operators heavily capitalized on.



The protection of homegrown technologies also matters. Korean solution providers have accumulated
limited capabilities in PI, so the early deployment of PI may lead to Korean vendors’ losing
competitiveness. Furthermore, MIC wants to avoid paying too much loyalty to foreign companies, as is

the case with Qualcomm’s CDMA technology.

Another issue is the governmental stance about regulation. If MIC favors fixed line operators by allowing
the early deployment of P, it might signal that MIC encourages the convergence between the two

different worlds, leading to a head-to-head competition, which MIC does not intend.

Finally this year, MIC adopted HP1i as the national standard for PI. However, such decision made MIC
face more issues. Foreign solution providers and governments are pressing the Korean government to
allow multiple standards. Also, some Korean vendors, e.g., Samsung, seem to want more compatibility
between HPi and WiMax, in order to compete better in export markets. Overall policy on PI will be
mapped out by June 2004 and licenses will be granted toward the end of 2004. However, MIC may

choose to wait, until some of the issues are settled down.

4. INDUSTRY PARTICIPANTS’ POSITIONS

Network Operators

Fixed line operators are aggressively pursuing PI. KT plans to start a pilot service in 2004 and hopes to
launch a commercial service in 2005. Hanaro Telecom, the second largest fixed broadband provider in
Korea, is also seeing PI as a new promising business opportunity. Hanaro Telecom has already completed

testing some of the technology offerings (I-Burst and Flash-OFDM).

SK Telecom is also preparing for PI. SK Telecom finished testing Flarion’s technology and invested in

the company to acquire some of the core technologies. SK Telecom is also participating in HPi group.



However, SK Telecom is rather reserved with the early deployment of PI. In fact, SK Telecom requested
MIC to delay the launch of PI by 2006. SK Telecom has extensively deployed CDMA 2000 1x and 1x
EV-DO, which cover 88% of the population. SK Telecom wants to wait, until the company reaps from
the investment. In addition, PI may become an obstacle to the early proliferation of WCDMA and Digital

Multimedia Broadcasting (DMB), a satellite high quality broadcasting service for wireless handsets.

Solution Providers

Samsung has been active in promoting HPi, the home grown standard. However, it is being observed that
Samsung is putting more focus on WiMax, primarily to compete better in export markets. Recently,
Samsung made a partnership with Intel, a sponsor of WiMax, and they initially agreed to share intellectual
property for the two standards. The two companies also cooperate to make these two standards more
compatible to each other. Recently, Samsung decided to delay the launch of HPi ready handsets, trying to
make them more compatible with WiMax. This may become a critical issue to some service providers,

who are aggressively chasing the early deployment of PI.

Foreign solution providers, e.g., ArrayComm and Flarion, are trying to persuade MIC to adopt multiple
standards. They ultimately want to make Korea as their reference market for WiMax solutions.

Combined with Samsung’s support for WiMax, this may lead to more open and/or multiple standards.

5. ECONOMICS AND BUSINESS MODEL

Scenario Based Analysis
To get an overall understanding of the business model, not the accurate numbers, we attempted to build a
rough model on the economics of KT’s PI business. The uncertainty of many critical factors e.g., number

of subscribers and marketing cost caused some difficulties in developing a solid model. We adopted a



scenario-based approach to deal with the uncertainty (Exhibit 5). Three major scenarios are developed,
primarily depending upon the estimated number of subscribers from key migration sources and the
associated marketing cost. The key sources for consumer base include (1) paid WiFi subscribers, (2) fixed
broadband (DSL/cable) subscribers, and (3) wireless subscribers. The paid WiFi subscribers mean those
who subscribe to a paid public hot spot service, i.e., on-the-street wireless Internet access. Currently, KT
offers services in WiFi (“Nespot”) and DSL (“Megapass’), while KTF, a subsidiary of KT, provides a

PCS service.

The first scenario (“Migration of WiFi Subscribers”) presumes that most WiFi subscribers would upgrade
to PI, whereas few fixed broadband or wireless subscribers who don’t use WiFi would switch. This
conservative scenario has the underlying assumption that DSL/cable and wireless have fundamentally
different value proposition and target users. This assumption is reasonable, in a sense that by the time
KT’s PI service becomes available, a next generation fixed broadband service, e.g., vDSL, would have
gained a large number of subscribers. Also, wireless users may find that data service on a 3G cellular
phone is fast and convenient enough. In this scenario, KT would not have to spend much on marketing or

customer acquisition, because most WiFi users are believed to be ready for the upgrade.

The second scenario (“Migration of WiFi and DSL/cable subscribers”) assumes that not only WiFi
subscribers but also a small part of DSL/cable subscribers who don’t use WiFi would switch to PI. This
time, KT would need to spend more on marketing or customer acquisition to attract DSL/cable

subscribers.

The third scenario (“Migration of WiFi, DSL/cable, and Wireless™) supposes that a small portion of
wireless subscribers who don’t use WiFi would also switch to PI, in addition to the previous two sources
of subscribers. This scenario would be plausible, only if (1) voice service on PI (e.g. VoIP) is attractive in

price and quality to some users and (2) data service on PI provide significantly superior experience.



Furthermore, KT may have to spend a substantial amount on marketing or customer acquisition to realize

the migration from wireless users.

Different migration ratios for the scenarios are used, after the sizes of customer base in the source markets
are estimated (Exhibit 6 and Exhibit 7). It is assumed that KT would be able to take ~60% of the total
available customers, which is par to its current market share in WiFi and DSL/cable market. For other key

assumptions, refer to Exhibit 8.

The Results and Implications

The analysis reveals that KT would be able to have positive NPV, only under the third scenario,
“Migration of WiFi, DSL/cable, and Wireless,” (Exhibit 9). The scenario shows that KT would be able
to get a positive NPV, even given the cannibalization of existing DSL subscribers. KT is expected to
record the NPV of $84 million or 10% ROI. The NPV of EBIT can boost up to $574 million, if KT can

increase the ARPU to $30.

Under the first scenario that assumes customer migration only from WiFi subscribers, the NPV of KT’s PI
business is estimated to be -$45 million, or —-8% ROL KT is expected to record a positive EBIT* from
year 4, but not to breakeven in 5 years. The sensitivity analysis shows that KT would be able to get a
positive NPV, if the estimated ARPU increases to $25, with the marketing cost maintained below 25% of
the revenue (Exhibit 10). However, we believe that increasing ARPU would be challenging, unless KT

identifies new killer applications for PI.

The second scenario, “Migration of WiFi and DSL/cable,” shows that KT may not still get a positive NPV

if the profit loss from cannibalization is taken into account. Without considering the cannibalization of

? Earnings before interest and tax
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existing DSL subscribers, KT is expected to the positive NPV of $209 million or 30% ROI. However, the
cannibalization effect would overturn the result, generating -$91 million or -16% ROI. Main reason for
the surprising result is that marketing and customer acquisition cost for PI would be greater than for those
for existing DSL business. According to the sensitivity analysis, KT may be able to get a positive NPV, if
KT is successful in increasing the ARPU to $25 or more, the maintaining marketing cost below 30% of

the revenue (Exhibit 10). Once again, the chance of KT’s raising the ARPU is doubtful.

One of the major implications from the analysis is that the migration of WiFi subscribers alone is not
likely to make the PI business breakeven. That is, the demand of WiFi or PI is not growing fast enough to
justify the business. In fact, the subscriber growth of KT’s WiFi service has been slower than expected.
For two years, KT’s WiFi service has recruited less than 400,000 subscribers, although over 20,000 hot
spots are built around the country. In 2003, KT missed the target number of subscribers by more than
50%. One of the reasons for the sluggish growth of WiFi is that Internet cafes that provide on the street
broadband access have been widely available in most cities for years. Many target users can also access to
wireless broadband in office or at campus, without subscribing to a paid public hot spot service. In

addition, the penetration of wireless-ready handheld devices, other than notebook computers, is still low.

The results also tell us that targeting fixed line broadband subscribers may not be a good idea. According
to the analysis, the cannibalization of KT’s DSL/cable subscribers is likely to have significant impact on
the economics of the PI business, offsetting much of the profits from the business. Indeed, it would be
hard and require lots of costs to attract DSL/cable users to PI service, because by the time PI is available,

PI may have to compete with vDSL, which providers a few times higher bandwidth than PI.

To make PI an independently profitable business, KT would need to target wireless subscribers. Should
KT be successful in switching over a fraction of wireless subscribers, the economics of PI would turn into

considerably positive results. As is already said, the migration of wireless subscribers would require that
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PI provide quality voice support and differentiating data service. In addition, price might play a major
role in attracting mobile phone users. MNO’s have been trying to improve the ARPU to compensate the
saturation of wireless demand over time. Instead of increasing an overall price plan, they often impose
separate charges on additional value added services. KT would be able to obtain some price sensitive

subscribers, if the company convinces them with cheaper total cost.

6. STRATEGIC DIRECTIONS

Strategic Impetus

KT’s ultimate motives of aggressively pursuing PI stem from the industry trend toward wireless
communications. Many industry experts believe that wireless service providers are eventually taking the
market leadership from fixed line operators. KT’s biggest nightmare is to sink with the declining fixed
line demand and lose initiative to wireless competitors, especially its archrival SK Telecom. Furthermore,
fixed line business’ substantially lower profitability contributes to its doubtful sustainability. In 2003, the
average operating profit margin of three fixed line operators, including KT, Hanaro Telecom and Dacom
was mere 7%, far lower than 19% of three MNO’s, including SK Telecom, KTF, and LG Telecom. As a
result, the stock market clearly favors the wireless service providers over fixed line. Currently, the
relative market values to book values of MNO’s are significantly higher than fixed line operators’

(Exhibit 11).

In this context, KT needs a new growth engine in an era of wireless communications. With the success of
its PI business, KT wants to convince the market that the company still has ability to innovate the industry
and lead the wireless competitors. KT’s other strategic benefits from PI deployment include the retention
of customers through bundled services (economies of scope) and the first mover advantages in an
emerging field. Moreover, PI is relatively no big risk to KT, because it requires fairly low investment, and

the company has no prior investment in potentially competing 3G wireless services.
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The downside of pursuing PI also exists. Most of all, the business case may not be attractive, unless KT
acquires a number of users from existing wireless subscribers. As is suggested by the economics analysis,
growth potential of current WiFi demand is uncertain and the cannibalization of DSL customers will
deteriorate the net profits significantly. Furthermore, KT may take a risk of worsening the relationship of
the Korean government, while aggressively chasing the early deployment of PI. Possible conflicts with
KTF?, a wireless subsidiary can also pose an issue. However, we believe that these pitfalls could be

largely offset by the strategic benefits, if they are properly addressed.

Strategies and Marketing Mix

We believe that KT should fundamentally target wireless subscribers, as well as WiFi users, in order to
make the PI service a truly profitable growth engine. To attract wireless subscribers, KT should provide
them with a clear value proposition of (1) quality voice service and (2) better price performance. For
WiFi users, KT should focus on better mobility, as well as higher bandwidth, to provide solid reasons for

upgrade.

We agree with KT ’s current attempts to deploy the service as soon as possible. The earlier deployment
than Wireless service providers, e.g., SK Telecom, will give KT a competitive advantage in locking in
potential 3G (W-CDMA/CDMA 2000) subscribers in advance. One of major downsides with the early
deployment is the possibility of excess reliance on a small number of solution providers, as is proven in
the case of Qualcomm’s CDMA technology. KT should use multiple vendor policies and try to make

infrastructure more open and less dependent on proprietary technologies.

* KT owns 47% of KTF, the second largest wireless service provider
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Marketing mix should be aligned with the target customers and value propositions. In terms of products,
KT should focus on developing sophisticated VoIP applications. KT needs to address potential issues of
VolIP, e.g., latency, in order to provide a quality voice service close to existing wireless services. KT
should also design the form factor of PI handsets close to smart mobile phones, rather than PDA’s or other
proprietary devices, in order to provide a familiar user interface to wireless subscribers. More
importantly, it would be critical for KT to convince leading handset manufacturers, e.g., Samsung or LG,
to develop savvy handsets for PI. KT may need to enhance its relationship with handset providers as a

long-term partnership.

We would recommend a fixed flat rate for PI, rather than price per minute or bit. The fixed flat rate would
best signal target customers the better price performance of PI. Relatively low investment requirement
would justify the pricing scheme. KT might want to explore a prepaid scheme, as well as the monthly flat
rate, to further appeal to price sensitive users. In addition, KT needs to seek for the possibility of offering
a fixed bundled price for multiple services available from the company. Currently, however, the
governmental policies prohibit dominant service providers from bundling multiple services (“asymmetric

regulation”).

Major communication messages about PI should be aligned to the value propositions for the target
customers. The messages for wireless subscribers should deliver the concept of “limitless voice and data
at an affordable price.” For wireless subscribers, the “rational consumer” image could be deployed to
appeal with the price performance advantage. The messages targeting WiFi users should focus on the
concept of “better mobility and faster speed.” The “fashion leader” or “mobile innovator” image could
appeal to the target customers. At the company level, KT may need to conduct a campaign that focuses on
“one stop shop in communications,” to promote its image as the industry’s largest and widest service

provider. The “peace of mind” could be at the center of the message concept.
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KT should leverage its nationwide sales channels including service centers or central offices. KT has
already been successful in the resale of its subsidiary’s wireless services throughout the channels. In

addition, handset manufacturers’ sales channels could also be leveraged.

Anticipated Competitive Responses

Wireless competitors including SK Telecom, are expected to respond in two ways: (1) accelerating the
launch of their PI service and/or (2) essentially decreasing wireless price. In the former case, KT would
be able to leverage the first mover advantage, as well as its established position in the WiFi market.
Probably the biggest threat of wireless competitors may come from their superior marketing and sales
capabilities. MNO’s have accumulated substantial experience in marketing throughout head-to-head
battles over wireless market. MNQO’s vast sales channels including a large number of independent sales
agents can boost the penetration. KT may need to counter-respond in marketing and sales by leveraging a

strong company brand and positioning itself as the only “one stop shop” in the industry.

In the case of price war with existing wireless service, KT is believed to be in a better position than
MNO’s. Wireless service providers are facing cost pressure from upgrading the network infrastructure for
the 3G services, while KT’s investment in PI is relatively considered small. In a longer term, wireless
service providers would end up with non-price competition, to avoid further deterioration in wireless
profitability. KT may want to take the initiative in price competition. However, KT should carefully

manage the price assault, not to invite the government’s regulation on KT (“asymmetric regulation™).

7. SUMMARY

KT requires a new growth engine, as the fixed line market saturates and SK Telecom, the wireless
archrival, is taking over the telecom market. KT expects PI to become such a driver that helps the

company regain industry leadership and market confidence.
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However, the business case of PI seems to be less attractive than expected, and the regulatory environment
is uncertain. KT’s PI business may not be profitable, unless it attracts a larger set of customers from
existing wireless market. Korean government keeps delaying the announcement of policies, evaluating a
variety of industry interests. Nevertheless, we believe that KT would have more strategic benefits from
the early entry into the PI market. KT would be able to convince the market that the company still has the
ability to innovate the industry. KT would also be able to retain its customers and get the first mover

advantages in an emerging market.

For the success of PI business, KT should (1) target wireless users, as well as WiFi users and (2)
preoccupy the first mover advantage by accelerating deployment. The key value proposition of PI should
be (1) quality voice service and (2) better price performance. Marketing mix should be aligned to the
target customers and key value proposition. Especially, KT should provide quality VoIP applications and

consider deploying fixed flat rate and/or prepaid pricing.

SK Telecom and other wireless providers are expected to respond by (1) accelerating the launch of their PI
service and/or (2) essentially decreasing wireless price. In the former case, KT would need to position
itself as a “one stop shop,” and in the later case, KT would be able to lead the price competition, carefully

managing the assault, not to invite the government regulation.

16



Exhibit 1: Subscribers Trends in Korea

2000 2001 2002 2003E  2004E  2005E

Population (mn) 471 47.3 47.5 47.8 48.0 48.2
Fixed-line subs ('000) 21,372 22,154 22,833 23,466 24,113 24712
Fixed-line penetration (%) 45.4 45.8 48.0 491 50.2 51.2
Internet subs ('000) 18,040 21,440 22,640 23,720 24,680 25,640
Internet penetration (%) 40.4 45.3 47 .6 49.7 51.4 53.2
Maobile subs ('000) 26,816 29,046 32,342 33,422 34,442 35,342
Mobile penetration (%) 57.0 61.4 68.0 70.0 7.7 73.3

Source: Goldman Sachs

Exhibit 2: Bandwidth and Mobility of Various Wireless Technologies
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Exhibit 3: Specifications of Various Wireless Technologies

Theoretic Max Max Cell
Standards al Max Range _h.—'s:'Hz Handof
User Tx fkm) {isolated f
Speed cell) {km/hr}
WLAN 802.11a 54 Mbps 0.1 27 Ped.
802.16a 70 Mbps a0 5 MAA,
802.16e 70 Mbps Al 5 < 1460
BWA | 80220 | =1 Mbps B~7 5| <280
ETRI 50 Mbps 5 5 < R0
HPi
GPRS 115 kbps 35 ns = 240
2.5G ED GE 384 kbps 35 2.4 < 240
1xRTT 144 kbps 55 0.33 = 240
3G WCDMA 2 hbps 2a 0. < 240
1x EV- 2 Mbps o5 IR <240
Do
Exhibit 4: Specifications of Various BWA Solutions
Technical Specification l-Bust Flash-OF DM RipwWawe Broad@ir HFi
(ArrayCormm) (Flarion) (Mawini) (Broadstorm) (ETREN
RF Spectrum (GHz) 1.9,2.3 07,23 2.3,2.5 07,35 2.3
Multiple Access TOMASOMA Fash-Hopping SCOMA OFDMA+ CFDMITO R A
OFDMA MC-COMA
Duplex TOD FDD TOD TOD TDD
Peak User Rate-DL (Mbps) 1.06 3.29 2.1 248
Max Maobility (kmshr) a0 100 Pedestrian 100 &0
Peak Efficiency (bit/sfHz/Sector) | 4 286 3t 7 3.2 3.4
Standard Status |EEE 802.20 |EEE 802.20 Proprietary CDMA, |IEEE 802.16 HPFi
(due 12/04) (due 12/04) (due 09/04)
Vendor Kyocera, LGE, Dutch Phillips, Alcatel, Intel, Snmina, LGE Samsung
Mitsubishi, NECI Flextronics Cal Amplifier, Cryrux
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Exhibit 5: Scenario Based Analysis Approach

Revenue Cost
[1] Market size estimation [1] Network Capex
* 3 main customer sources + Equipment & installation
- Existing/potential WiFi users « Spectrum (2.3Ghz) license fee
- DSL (fixed broadhand) users
- 3G wireless users [2] Network Opex

+ Maintenance cost

- Different penetration ratio per source
- High penetration of WiFi [3] Marketing/Billing cost
- Very low penetration of DSL/3G - Marketing cost

« Billing/customer care cost

+ 3 scenarios on customer migration

- SC1: Migration of WIFi users [4] Cannibalization cost
- SC2: Migration of WiFi+DSL users - Cannibalization of existing DSL users
- SC3: Migration of WiFi+DSL+3G users % %
[2] M/S & ARPU assumption Profit
[3] Expected revenue [11 EBIT = exp.revenue —exp. cost
= Exp. # customers x ARPU x 12 [2] NPV of EBIT
[3] ROI

Exhibit 6: Estimated Number of Customers by Migration Source

(Million Users) 2006 2007 2008 2009 2010 CAGR
WiFi subscribers 1.1 1.5 1.8 2.1 2.5 22%
DSL household 14.7 154 16.1 16.9 17.8 5%
Wireless users 35.8 36.4 36.9 374 37.9 1%

Source: Press Search, Team Analysis

Exhibit 7: Assumed Migration Ratios By Scenario

2006 2007 2008 2009 2010 Scenario
From WiFi subscribers  20% 40% 60% 80% 100% 1,2,3
From DSL household 1% 2% 3% 4% 5% 2,3
From Wireless users 1% 2% 3% 4% 5% 3
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Exhibit 8: Other Key Assumptions for Scenario Based Analysis

We assumed the ARPU of KT’s PI service as $20 per month for all the scenarios, as is planned by the
service provider. But, we conducted a sensitivity test with from $15 to $35 to understand its impact.
Marketing and customer acquisition cost vary, depending on the scenarios. We assumed 20%, 25%, and
30% of the estimated revenue for the first, second, and third scenario respectively for marketing and

customer acquisition costs. Billing cost is estimated to take 10% of revenue.

According to JP Morgan, KT’s estimated network CapEx to deploy nationwide PT would total $217.4
million, which we assumed for the analysis as an initial investment. For network Opex, we assumed 20%
of CapEx as network maintenance cost each year. A spectrum license fee of $87 million is assumed, as is

estimated by a major Korean press.

Important assumptions are made about cannibalization of KT’s existing business. For the second and
third scenario, we accounted the estimated profit loss from the cannibalization of KT s DSL subscribers.
The estimated ARPU for KT’s DSL is $20 per month. We also assumed that KT would primarily acquire
its existing DSL subscribers first, rather than competitors’. Cannibalization of KT’s existing WiFi users is
ignored, because the number of current subscribers is small (Estimated 400,000 subscribers, as of the end

of 2004).

As for the NPV and ROI calculation, 5-year horizon and 8% discount rate are used. No termination value

1s assumed.
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Exhibit 9: Expected Revenue, Cost, NPV and ROI by Scenario

Scenario 1
($ Thousand)

2006 2007 2008 2009 2010 Sum
Revenue 32,448 58,406 118,111 197,414 303,713 (710,092
Cost 114,082 121,870 139,781 163,572 195,462 (734,767
EBIT (81,634) (63,463) (21,670) 33,842 108,251 |(24,675)
NPV (45,047)
ROI -8%
Scenario 2
($ Thousand)

2006 2007 2008 2009 2010 Sum
Revenue 74,656 123,804 232,131 364,703 529,261 1,324,554
Cost 130,477 147,679 185,594 231,994 289,589 985,333
EBIT (55,822) (23,875) 46,537 132,709 239,672 339,221
Cannibal. cost 29,545 45778 79,814 117,103 157,883 646,112
Net EBIT (85,367) (69,654) (33,277) 15,607 81,788 (306,891)
NPV, without cannibal. 208,749
ROI, without cannibal. 30%
NPV (90,779)
ROI -16%
Scenario 3
($ Thousand)

2006 2007 2008 2009 2010 Sum
Revenue 126,269 201,955 364,103 552,005 773,434 2,017,765
Cost 154,855 185,130 249,989 325,150 413,721 1,328,845
EBIT (28,587) 16,825 114,114 226,855 359,712 688,920
Cannibal. cost 29,545 45,778 79,814 117,103 157,883 430,124
Net EBIT (58,132) (28,953) 34,300 109,753 201,829 258,797
NPV, without cannibal. 453,799
ROI, without cannibal. 48%
NPV 154,271
ROI 19%
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Exhibit 10: Sensitivity Analysis of NPV by ARPU and Marketing Cost

Scenario 1
($ Thousand)
ARPU
10 15 20 25 30
15% |(203,239) (111,974) (20,710) 70,555 161,820
Marketing 20% |(215,408) (130,227) (45,047) 40,134 125,314
Cost 25% |(227,577) (148,480) (69,384) 9,712 88,808
30% |(239,745) (166,733) (93,721) (20,710) 52,302
35% |(251,914) (184,986) (118,059) (51,131) 15,796
Scenario 2
($ Thousand)
ARPU
10 15 20 25 30
15% |(342,306) (170,810) 685 172,181 343,676
Marketing 20% |(365,172) (205,109) (45,047) 115,016 275,078
Cost 25% |(388,038) (239,408) (90,779) 57,850 206,480
30% |(410,904) (273,708) (136,511) 685 137,882
35% |(433,770) (308,007) (182,243) (56,480) 69,283
Scenario 3
($ Thousand)
ARPU
10 15 20 25 30
15% |(160,567) 101,798 364,163 626,528 888,893
Marketing 20% |(195,549) 49,325 294,199 539,073 783,947
Cost 25% |(230,531) (3,148) 224,235 451,618 679,001
30% |(265,513) (55,621) 154,271 364,163 574,055
35% |(300,495) (108,094) 70,314 276,708 469,109
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Exhibit 11: Relative Market Values to Book Values of Korean Network Operators

Market Value and Book Value of Major Korean Carriers

Market value!®
T SKT
Book value
) Value
27 improvement
KT
KTF
LGT

1 4

Hanaro ] ]

Dacom + Wireless carrier
B Fixed line carrier
0 ' . . : : .
0 1 2 3 4 5 6 7 Book value®

(11 Ag of 200404116
2) Met asset (total asset —total liability), as of 2003.12.31
Source: IR data, Yahoo! Finance, Team Analysis
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