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Abstract
This dissertation was written as a part of the MSc postgraduate program in Banking
and Finance held at the International Hellenic University.
The topic of this dissertation is the equity valuation of Apple Inc. The first part of this
report contains general information about the firm’s operations and its peer
companies as well as a SWOT analysis referring to the sector and industry in general.
The second part includes some key financial ratios of the firm and a comparison with
its main competitor, Samsung. By using the ratio indicators of the firm, an estimation
of the financial condition and the possible short-term future potentials of Apple is
attempted. The third part comprises of Apple’s forecasts, where information about
the future expectations are provided. The fourth part consists of the different
valuation models that we used (DCF, DDM, RIM and P/E ratio) and the outcome of
each model. Each outcome represents an estimation of the intrinsic value of Apple’s
share price. The last part of this dissertation is the literature review containing all
academic papers and researches for the topic. It starts with a brief introduction of
each valuation model, then a comparison between the alternative valuation models
and a final overview and connection of the empirical results with the pertinent
literature. Finally, all papers, databases and sources that were used in this
dissertation, are stated at the appropriate form each time throughout the report and
on the final bibliography.

We would like to thank Mr. Apostolos Dasilas for his contribution to the completion
of this dissertation.
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1. Company Introduction
Apple Inc. is an American multinational technology company headquartered in
Cupertino, California. It was founded by Steve Jobs, Steve Wozniak and Ronald Wayne
in April 1976. Apple Inc. is trading in the NASDAQ Stock Market and has a market
capitalization of $ 898.35 billion.1
Its main operations are the design, manufacturing and marketing mobile
communication and media devices, like personal computers and portable digital music
players to consumers, small and mid-sized businesses and government customers
worldwide. The company also sells related software, services, accessories, networking
solutions and third-party digital content and applications.
It offers a variety of products such as iPhone, a line of smartphones, iPad, a line of
multi-purpose tablets and Mac, a line of desktop and portable personal computers.
The company also provides iLife, a consumer-oriented digital lifestyle software
application suite. iWork, which is an integrated productivity suite that helps users
create, present and publish documents, presentations and spreadsheets, available for
its MacOS and iOS operating systems. Another application software for its users are
the Final Cut Pro, Logic Pro X, and FileMaker Pro. An additional product is Apple TV
that connects to consumers TV and enables them to access digital content directly for
streaming high definition video, playing music and games and viewing photos. Apple
Watch, a personal electronic device and iPod, a line of portable digital music and
media players. Furthermore, the company sells Apple-branded and third-party Maccompatible, and iOS-compatible accessories, such as headphones, displays, storage
devices, Beats products, and other connectivity and computing products and supplies.
Additionally, it offers iCloud, a cloud service and Apple Pay, a mobile payment service.
The company sells and delivers digital content and applications through the iTunes
Store, App Store, Mac App Store, TV App Store, iBooks Store, and Apple Music.
1.1 Company Overview
It is essential that we proceed with a segmental analysis based on a geographic basis.
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As of 27/11/2017. Source: https://www.marketwatch.com/investing/stock/aapl).
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Table 1: Net sales by Operating Segment, Source: Apple Annual Report 2017

Net Sales by Operating Segment
Americas
Europe
Greater China
Japan
Rest of Acia Pacific
Total Net Sales

2017

Change

2016

Change

2015

$96,6
54,938
44,764
17,733
15,199
$229,234

12%
10%
-8%
5%
11%
6%

$86,613
49,952
48,492
16,928
13,654
$215,639

-8%
-1%
-17%
8%
-10%
-8%

$93,864
50,337
58,715
15,706
15,093
$233,715

The Company’s reportable segments consist of Americas, Europe, Greater China,
Japan and Rest of Asia Pacific. Americas includes both North and South America.
Europe includes European countries, as well as India, the Middle East and Africa.
Greater China includes China, Hong Kong and Taiwan. Rest of Asia Pacific includes
Australia and those Asian countries which are not included in the Company’s other
reportable segments. Below you can observe a more detailed analysis of net sales per
area.
The following table presents net sales information and a percentage of the total net
sales by operating segment during the years 2017, 2016 and 2015. (in millions of
dollars):
Table 2: Percentage of total net sales by operating segment, Source: Apple’s Annual Report 2017

America
Net sales
Percentage of total net sales
Europe
Net sales
Percentage of total net sales
Greater China
Net sales
Percentage of total net sales
Japan
Net sales
Percentage of total net sales
Rest of Asia Pacific
Net sales
Percentage of total net sales

2017
$96,6
42%
2017
$54,938
24%
2017
$44,764
20%
2017
$17,733
8%
2017
$15,199
7%
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Change
12%
Change
10%
Change
-8%
Change
5%
Change
11%

2016
$86,613
40%
2016
$49,952
24%
2016
$48,492
22%
2016
$16,928
8%
2016
$13,654
6%

Change
-8%
Change
-1%
Change
-17%
Change
8%
Change
-10%

2015
$93,864
40%
2015
$50,337
22%
2015
$58,715
25%
2015
$15,706
7%
2015
$15,093
6%

As it is observed, America’s net sales increased during 2017 compared to 2016 due
primarily to higher net sales of iPhone, Services and Mac while net sales decreased
during 2016 in comparison to 2015 due primarily to lower net sales of iPhone. In
Europe, net sales increased during 2017 compared to the previous year primarily
because of higher net sales of iPhone and Services. The weakness in foreign currencies
relative to the U.S. dollar had an unfavorable impact on Europe net sales during 2017
compared to 2016. Europe net sales decreased during 2016 compared to 2015 driven
primarily by the effect of weakness in foreign currencies relative to the U.S. dollar and
a decrease in net sales of Mac, largely offset by an increase in iPhone unit sales and
Services.
In Greater China, Apple’s net sales decreased during 2017 as compared to those in
2016 due primarily to lower net sales of iPhone, partially offset by higher net sales of
Services. On the other hand, net sales in Greater China decreased during 2016
compared to 2015 because of lower net sales of iPhone and the effect of weakness in
foreign currencies relative to the U.S. dollar. The year-over-year increase in Japan net
sales in 2017 and 2016 can be primarily attributed to the higher net sales of Services
and the strength in the Japanese yen relative to the U.S. dollar.
For the rest of Asia Pacific, net sales increased during 2017 compared to 2016 due
primarily to higher net sales of iPhone, Services and Mac. The strength in foreign
currencies relative to the U.S. dollar had a favorable impact on Rest of Asia Pacific net
sales during 2017 compared to 2016. However, its net sales decreased during 2016
compared to 2015 as a consequence of lower net sales of iPhone and the effect of
weakness in foreign currencies relative to the U.S. dollar.
Segmental Analysis per product
Table 3: Net sales by Product, Source: Apple Annual Report 2017

Net Sales by Product
iPhone
iPad
Mac
Services
Other products
Total net sales

2017
$141,319
19,222
25,850
29,980
12,863
$229,234

Change
3%
-7%
13%
23%
16%
6%
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2016
$136,700
20,628
22,831
24,348
11,132
$215,639

Change
-12%
-11%
-10%
22%
11%
-8%

2015
$155,041
23,227
25,471
19,909
10,067
$233,715

The following table depicts net sales and unit sales information by product for the
years 2015, 2016 and 2017 (dollars in millions and units in thousands):
Table 4: Net sales, unit sales and percentage of total net sales by Product, Source: Apple Annual Report 2017

iPhone
Net sales
Percentage of total net assets
Unit sales
iPad
Net Sales
Percentage of total net assets
Unit sales
Mac
Net Sales
Percentage of total net sales
Unit sales
Services
Net sales
Percentage of total net sales

2017
Change
$141,319
3%
62%
216,756
2%
2017
Change
$19,222
-7%
8%
43,753
-4%
2017
Change
$25,850
13%
11%
19,251
4%
2017
Change
$29,980
23%
13%

2016
Change
$136,700
-12%
63%
211,88%
-8%
2016
Change
$20,628
-11%
10%
45,59
-17%
2016
Change
$22,831
-10%
11%
18,484
-10%
2016
Change
$24,348
22%
11%

2015
$155,041
66%
231,218
2015
$23,227
10%
54,856
2015
$25,471
11%
20,587
2015
$19,909
9%

For the purpose of our analysis, we should mention that iPhone net sales increased
during 2017 compared to the previous year, due to higher iPhone unit sales and a
different mix of iPhones with higher average selling prices. The weakness in foreign
currencies relative to the U.S. dollar, though, had an unfavorable impact on iPhone
net sales during 2017 compared to 2016. iPhone net sales decreased during 2016
compared to 2015. The Company considered that as an outcome of a lower rate of
iPhone upgrades and challenging macroeconomic conditions in a number of major
markets in 2016. Average selling prices for iPhone were lower year-over-year during
2016 because of a different mix of iPhones, including the iPhone SE introduced in 2016
and the effect of weakness in most foreign currencies in comparison to the U.S. dollar.
As far as iPad’s net sales is concerned, they presented a decline during 2017 compared
to 2016 due to lower iPad unit sales and a different mix of iPads with lower average
selling prices. The weakness in foreign currencies relative to the U.S. dollar had a
negative impact on iPad net sales during 2017 compared to 2016. Also, iPad net sales
decreased during 2016 compared to 2015 primarily due to lower unit sales and the

4

effect of weakness in most foreign currencies relative to the U.S. dollar, partially offset
by a higher average selling price due to a shift in mix to higher-priced iPads.
Net sales of Mac products presented an increase in 2017 compared to 2016 mainly
because there was a different mix of Macs with higher average selling prices and
higher Mac unit sales. Also, the weakness in foreign currencies relative to the U.S.
dollar had an unfavorable impact on Mac net sales during 2017 compared to 2016.
Mac net sales declined during 2016 compared to 2015 primarily due to lower yearover-year Mac unit sales, which decreased at rates similar with the overall market.
The effect of weakness in most foreign currencies relative to the U.S. dollar also
negatively impacted Mac net sales.
What is more, Apple presented growth in the net sales of Services in each year,
primarily due to increases in App Store and licensing sales. Services net sales in the
fourth quarter of 2017 included a favorable one-time adjustment of $640 million due
to a change in estimate based on the availability of additional supporting information.
The year-over-year increase in Services net sales in 2016 was due primarily to growth
from the App Store, licensing and AppleCare sales, partially offset by the effect of
weakness in most foreign currencies relative to the U.S. dollar. During the first quarter
of 2016, the Company received $548 million from Samsung Electronics Co., Ltd.
related to its patent infringement lawsuit, which was recorded as licensing net sales
within Services.

1.2 Sector Analysis
1.2.1 SWOT Analysis
As far as the sector analysis is concerned, it is important that a definition of sector
analysis is given. Basically, it is a review and assessment of the current condition and
future prospects of a specified sector of the economy. In our case the sector under
scrutiny is the Computers/Consumer Electronics which belongs to the technology
industry. Sector analysis facilitates the investors as it provides them with an idea of
how well a given group of firms are expected to perform as a whole. The analysis will
be mainly held through a SWOT analysis, a presentation of the basic competitors and
some future prospects for the firm.
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To begin with, SWOT analysis is the acronym for Strength, Weaknesses, Opportunities
and Threats and is applied in the strategic planning of a firm. It is a method that
assesses those four elements and studies the firm on the whole. That is the
specification and identification of the internal and external factors of the company in
case it needs to make a decision regarding the goals that it has established. This is
quite crucial for the company because these SWOT elements can inform later steps in
planning to achieve the objectives.
Strengths and Weaknesses of the company arise from its internal operation, as well
as the management of its sources. It actually refers to some key characteristics of the
business that give it an advantage and a disadvantage over others. On the other hand,
opportunities and threats are related with the conformation of its external factors and
environment where it performs and is developed. Those factors should be defined and
adjusted to the firm because they are essential for the company’s growth.
To be more specific, Apple Inc. current success is linked to the ability of the company
to use its strengths to overcome weaknesses and threats and to exploit
opportunities. SWOT analysis, therefore, highlights the most significant strengths that
Apple can use to improve its position and financial performance, as well as the
weaknesses and threats that should be tackled through innovative strategies. Thus,
Apple’s SWOT analysis will be of practical use for investors and the company’s
managers, shareholders or other individuals.
Apple’s Strengths (Internal strategic elements)
This part of Apple’s SWOT analysis indicates the biggest strengths that make the
company withstand threats in its internal environment which are factors that decrease
its business performance. Apple’s most noteworthy strengths can be described below:
•

Strong brand name as it is one of the most prestigious and valuable brands in
the world which means that it can introduce new profitable products in the
market using the strong brand name that it possesses.

•

High profit margins. This strength arises from the premium pricing strategies
for high-end products which are accompanied by high profit margins. This gives
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the company a high level of flexibility because it can adjust the prices ensuring
a high profitability at the same time.
•

Effective innovation process. Apple has the capability to innovate using
intensive growth strategies. Hence, the firm is up to date with the latest
technologies and ensures a competitive advantage.

Having these aspects of SWOT analysis on mind, it comes as a rational conclusion that
it is difficult to compete with Apple’s strengths and thus Apple will continue to have a
leadership in the industry.
Apple’s Weaknesses (Internal strategic elements)
In this part of the SWOT analysis, the main focus is on the inadequacies or weaknesses
that reduce the firm’s growth. Some of the most notable are:
•

Limited distribution network. This weakness arises from Apple’s policy about
exclusivity. There are specific authorized sellers that the company chooses to
provide its products. In this case, such an exclusive strategy restricts the
market reach.

•

High pricing. Furthermore, due to its higher pricing policy, Apple has the
weakness of having most of its profits from the high-end market and wealthy
customers.

•

Sales limited mainly to high-end market. This market includes only people from
middle and higher classes, thus it excludes the financially weaker classes from
purchases of its products which is one of the most significant drawbacks of the
firm.

Opportunities for Apple Inc. (External Strategic Elements)
In this section, we indicate the most significant opportunities that Apple can reach. It
is well known that the strategic direction of businesses is affected by opportunities. In
Apple’s case the most important opportunities are the following:
•

Distribution network expansion. Apple has the opportunity to make its
distribution network greater, since it prefers to have a restricted distribution
network. At this part of SWOT analysis, the need of Apple to change its
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distribution strategy arises since using a different and more efficient network
could be more useful in order to reach more customers in the global market.
•

Rising demand for tablets and smartphones. As we can notice from the annual
report of Apple Inc., the revenues from sales coming from tablets and
smartphones could be increased at a higher amount. In this case, the
marketing department should promote more the product lines of new tablets
and smartphones so that the consumers can become more familiar with these
new commodities.

•

Creation of new product lines. Another notable opportunity that Apple meets
is related to its product lines. These product lines are pretty successful, which
gives Apple an adequate amount of time needed to implement new elements
on new product lines. Through further innovation (like iWatch), Apple has the
ability to launch new products to the global market and support its growth.

Threats Facing Apple Inc. (External Strategic Elements)
At this part of SWOT analysis, we detect the threats arising from various sources. If
threats are not eliminated or reduced, then the danger of decreased financial
performance of companies is growing. In Apple’s case, the following threats are
among the most significant:
•

Aggressive competition. In the technology industry tough competition is
something anticipated because of the aggressiveness of the firms. Well-known
companies like Samsung, LG and Google constitute this industry which uses
rapid innovation technologies. Apple needs strong fundamentals in order to
maintain its competitive advantage for the purpose of competing the
aggressive behaviors.

•

Imitation. This threat is quite considerable, as many small-sized companies can
attempt to imitate easily Apple’s product design and even the whole product.

•

Rising labor cost in countries where Apple plants are located. As it is already
known, most of Apple’s products are designed in California and assembled in
China. In some countries, like China, labor costs are constantly rising which can

8

cause reduced profit margins or even push selling prices even higher, a
negative repercussion for Apple’s customers.
Recommendations based on Apple’s SWOT Analysis.
Taken all this analysis under consideration, it is evident that the company possesses
considerable strengths that can be exploited in order to overcome its weaknesses. For
instance, it can expand its distribution network through the strengths that already has.
In addition, given the powerful brand name, superior design techniques and the rapid
innovation methods being used, can impact on Apple’s developing and launching new
product lines. Nevertheless, the firm addresses serious threats of aggressive
competition and imitation. One way to tackle this problem is to enhance its patent
portfolio along with continuous innovation so as to reserve the competitive advantage
even when the competition is tough.
1.3 Competition Analysis
Apple is considered as one of the most valuable and prestigious companies in the
global market. The markets for the firm’s products are excessively competitive in each
sector it operates and include rapid technology advances and product innovations. It
is important to mention that the competitors which sell mobile phones and computers
have decreased the prices and product margin in order to compete against Apple and
gain market share. These opponents in the industry are well funded and experienced
participants who aim to intensify the competition by introducing new products,
enhancing the design as well as the pricing of their products which is more affordable
than Apple. Below, some major data of Apple and its competitors are being presented.
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Net income Growth Comparison Y-Y
20,00%
12,15%
10,00%
0,00%
-10,00%
-20,00%
-30,00%
-40,00%
-50,00%

-43,58%
Apple

Competitors

Apple Inc net income grew by 12,15% in the 4th quarter of 2017, while most of its
competitors experienced a decline in their net income by 43,58%. Also, in terms of
profitability, Apple had a better financial performance than its competitors since in
the 4th quarter of 2017, revenues grew approximately by 12,69% year on year. This
growth was lower than the average revenue growth of the competition which was
around 34,48%.
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Revenue Growth Y/Y
40,00%
34,48%

35,00%
30,00%
25,00%
20,00%
15,00%

12,69%

10,00%
5,00%
0,00%
Apple

Competitors

Revenue Growth Q/Q
80,00%
70,00%

67,92%

60,00%
50,00%
40,00%

33,88%

30,00%
20,00%
10,00%
0,00%
Apple

Competitors
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Total Segment Market Share
18%

82%

Company

Competition

These measures consist the comparison between the performance of firms that report
and operate within the same industry. Apple managed to increase its market share
during the 4th quarter of 2017 due to a high increase in its revenues by 58,82%. From
this graph it is evident that Apple is the prevalent participant of the sector.

Source: https://dazeinfo.com/2017/05/01/worldwide-smartphone-shipments-q1-2017/

In the 1st quarter of 2017, according to a report by market research firm Gartner,
Samsung and Apple lost market share due to some Chinese firms like Huawei, Oppo
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and Vivo who managed to gain market share. While Samsung continued to have the
largest market share, it appears that it declined during the first quarter of 2017
compared to the previous year from 23.7% to 20.7%. Apple’s market share decreased
as well, from 14.8% to 13.7% primarily because of the flat sales in iPhones during the
quarter. While Samsung and Apple remained leaders in the sector, these Chinese
brands intensified the competition with their combined market share of 24% in 2017,
higher than the previous year. Market analysts point out that Chinese brands
managed to be competitive in the mobile sector through affordable prices, high
quality and innovative features that attract customers all over the world. Some
competitors that provide various products will be examined in more details in the
following section. Some of them might be:
1) Samsung
Samsung is one of the oldest technology companies and one of the major competitors
of Apple in products like smart phones, personal computers and gadgets in general.
Also, Samsung produces goods, like tablets and televisions, at a lower standard price
than that of Apple’s, iPads and Apple TVs. It is worth mentioning that electronic
devices of Samsung use Android operating systems, which are licensed by Google and
many competitors of Apple take advantage of this particular operating system in order
to weaken Apple’s market share.
2) PayPal
During the last three years, Apple also operates in the sector of online payment
business. In this particular sector PayPal is the leading company that offers online
payment services, with a value of 46 billion dollars approximately. Even though
Apple’s online payment service is quite decent, it is not still so much recognizable as
PayPal since it is only available in few nations. However, it is likely that Apple will see
further growth in the upcoming years as the online payment system has just started.
3) amazon.com
Amazon produces devices like Kindle fire, invading on Apple’s territory. Amazon’s
video streaming service competes with Apple’s iTunes with the logic outcome;
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Amazon stopped selling Apple TV and started producing their own brand of TV. But
Amazon didn’t stop there. It also intends to sell smartphone applications and it is likely
that Amazon will develop their own smartphone and enter dynamically into the
smartphone market, threating Apple’s dominance.
4) Dell
Dell is one of the most important computer company of 90’s and their current main
operation focuses on laptops which makes it a direct competitor of Apple’s Mac
computers. The company presents a significant advantage over the other PC
companies which is nothing else than the production of its own operating system -the
others are known as having bad operating systems- which actually threats Apple’s
market share.
5) Sony Mobile
Sony is one of the toughest competitors for Apple and its iPhones. Sony is a successful
brand which was the 4th largest producer of cell phones a few years ago. In our days,
Sony Xperia smartphone competes against iPhone and presents two major
advantages. Firstly, it is waterproof and secondly it is shock proof. However, Sony is in
a downward trajectory since their peak in 2007 but still, remains a major competitor
of Apple Inc.
6) Fitbit
Fitbit is a leading company in wearable technology and is known for electronic devices
which people use to exercise. This kind of technology existed even before Apple had
announced the release of iWatch. Fitbit in response to iWatch, produced a smart
watch of their own which is more affordable, giving the company a competitive
advantage over Apple. Wearable technology is still a new sector, and no one could
predict a winner yet.
7) Bose
In 2015, Apple purchased Beats electronics in a 3 billion-dollars deal and hence, it
automatically had to face a significant competitor in the sector of headphones. This
competitor is called Bose. In fact, the dispute between them is so intense that Bose
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accused Apple of trespassing a kind of patent they held. Bose until now remains a
multi-billion-dollar corporation and a huge challenger for Apple.
8) Google
Google is an evident competitor to Apple in many ways. Firstly, the company develops
its own operating system, Android, which is in direct conflict to the operating system
of Apple iOS. In addition, Google distributes this operating system to other companies
that are related to smartphones like Samsung and LG. Google also competes Apple in
the sector of Media Player. Google Play is their own version of iTunes. Furthermore,
Google makes Apple a competitor through its online payment system with the main
battleground taking place to emerging markets like China and India.
9) Microsoft
Microsoft is a major competitor of Apple in the computer’s category. In spite the fact
that computers of Microsoft were not as well made as Apple’s, sales of Microsoft
computers outperform Apple’s sales in their own Macs, since they are much cheaper.
This changed when Apple moved to the production of smartphones and gained a
material advantage against Microsoft which already had its own brand of
smartphones.

2. Company Assessment
We will now present the five forces framework stated by Porter in order to be able to analyze
a bit further the competition in terms of profitability in the industry that Apple operates. Also,
a risk assessment later on is considered significant for our analysis.

2.1 Porter’s Five forces Analysis
1. Rivalry among existing firms: high
In all markets that Apple operates competition is high. In desktop computing market,
the main competitors are PCs running Microsoft operating system such as Dell, Asus,
Hewlett Packard and Acer while in mobile computing industry are Google, Samsung
and Nokia. Also, the firm offers iOS which competes with Google’s Android one of the
most powerful operating systems globally which runs in most tablets and phones of
the competitors. Apple Pay lastly, competes with Paypal and Google. Other strong and

15

aggressive competitors of Apple are LG, Samsung and Blackberry. Despite the fierce
competition, Apple remains a leader in consumer electronics and e-commerce
industry. As it is shown in the figure below, iPhone market share of new smartphone
sales has a steady percentage around 15% since its launch in the market.

Figure 1 Apple iPhone’s market share of new smartphone sales worldwide from
2007 to 2016, by quarter.2

2. Bargaining power of buyers (customers): High
That is due to the great amount of choices that customers have as they are free to
change brand (low switching costs) so their satisfaction should be a priority to Apple
when developing strategies. Also, their purchase of products is relatively low
compared with the revenues of the firm.
3. Bargaining power of suppliers: low
There are numerous suppliers for Apple’s components for its products all over the
world, thus the bargaining power of them is relatively low. In other words, suppliers
are not able to negotiate the prices with a firm like Apple and as a result they have to

2

Statista (2017) Available at: https://www.statista.com/statistics/216459/globalmarket-share-of-apple-iphone/
16

accept the market price since generally there is a growing supply for most components
of its products.
4. Threat of substitutes: low
Regarding the substitutes of Apple, it is believed that there are plenty of them but
without the same advanced characteristics as Apple. Hence, consumers do not prefer
the substitutes due to their restricted features and low performance. For example,
landline phones are a substitute of mobiles, but they are not so comfortable to use.
One could use digital cameras instead of iPhone apps for camera or use an alternative
music tool like CDs, DVDs and entertainment sources such as TV, Ps2 instead of game
apps. But this threat is negligible.
5. Threat of new entrants: moderate
In order to set a new business in the industry of consumer goods and electronics and
compete against a multinational company like Apple, a high capital is required. Also,
the cost of developing a new brand against large and well-established companies like
Apple will be tremendous costly which makes it difficult for new firms to enter the
market. Nevertheless, there are strong companies that entered the market and
directly competed Apple with new products like Samsung and Google. As a result of
these moderate threats of new market participants, Apple needs to innovate and
invest in marketing so as to have the competitive advantage and remain powerful
against the competition.
2.2 Risk analysis
In this section, the business risk that Apple faces will be discussed a bit further. Some
key risk factors will be presented at this point. Firstly, the company’s operations and
performance are dependent on global and regional economic conditions that can
cause a material adverse effect in the demand for Apple’s products. These global and
regional economic conditions could be financial market volatility, high levels of
unemployment, or overall financial uncertainty and political instability that can affect
the anticipated profits of the firm. Another risk that Apple has to take under
consideration is the highly competitive environment where it operates and the
constant need of innovative and new products, services and technologies to the
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market. However, the Company believes that it has to offer unique products in terms
of design and the fact that it manufactures nearly everything that is suitable for its
products such as the hardware, the operating system, various software applications
and related services makes them optimistic about the future. It also holds various
patents and copyrights thus the competitive advantage is upon its willing to keep
investing in R&D.
Apple’s risk profile attempts to define how a willingness to tolerate risk or be risk
averse will affect the overall decision-making strategy. It is basically an evaluation of
the potential risks that a company may confront.3 Issues of volatility, economic
exposure through foreign currency are crucial for our analysis. Foreign currency risk
exists because of the transactions of Apple with currencies other than US dollars. The
company is a net receiver of foreign currencies. Thus, changes in exchange rates and
more specifically a stronger U.S. dollar will cause a negative effect in the net sales and
gross margins which are expressed in terms of U.S. dollars. The risk lies in the fact that
the company may need to adjust its local prices in order to be competitive in the
market.
What may be essential in this analysis is the acknowledgement that Apple is subject
to risks of international operations as they are the main source of its revenues and
earnings. There is a need of compliance with existing U.S. laws and regulations such
as import and exports requirements, anti-corruption laws, tax laws, environmental
laws, labor laws and anti-competition regulations. Violations on these laws could
negatively impact on company’s brand, growth and profitability. Another potential
risk could exist due to a change in tax rates in the US and many foreign jurisdictions,
including Ireland where many Apple’s subsidiaries are concentrated. The company’s
effective tax rates could be altered by changes in earnings in countries with different
legal tax rates.
2.3 Ratio Analysis
A ratio analysis is a quantitative analysis of information contained in a company’s
financial statements. It is used to evaluate various aspects of a company’s operating

3

https://www.investopedia.com/terms/r/risk-profile.asp
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and financial performance such as its efficiency, liquidity, profitability and solvency.
Investors and analysts usually talk about fundamental or quantitative analysis,
referring to the ratio analysis. It involves evaluating the performance and financial
health of a company by using data from the current and historical financial
statements. The data retrieved from the financial statements are used to compare a
company's performance over time and is a way of assessment of whether the
company is improving or deteriorating. It can also be used by practitioners and
analysts to compare a company's financial standing with the industry average or to
compare a company to other companies operating in its sector to see how the
company stacks up.
2.3.1 Liquidity and Solvency Analysis
In terms of liquidity some key metrics are the liquidity ratios. They measure a
company's ability to pay off its short-term debt as it comes due using the company's
current or quick assets. This type of ratios, include current, quick and working capital
ratio.
Table 5: Liquidity Ratios, Source: Bloomberg

Current Ratio
Quick Ratio
Cash Ratio

2017

2016

2015

2014

2013

1.28
0.91
0.74

1.35
1.05
0.85

1.11
0.73
0.52

1.08
0.67
0.40

1.68
1.23
0.93
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Current Ratio is a liquidity ratio that measures a company’s ability to pay short-term
and long-term obligations. A ratio over one, indicates that a company’s assets are
greater than its liabilities, which means that the company is able to pay off its debt
obligations. The higher the current ratio the more capable is the company to pay off
its obligations. In Apple’s case, a peak is observed in 2016 and the lowest price in 2014.
It is also clear that in all years under scrutiny, Apple’s Current Ratio is lower than that
of the sector and the industry except for year 2016, which means that in general,
Apple’s competitors have better capability to pay off their debt obligations. In
addition, there’s not a fixed trend for the values of this ratio, but the decline in last
year can be attributed to the fact that the increase in current liabilities is higher than
the corresponding increase in current assets for 2017. More specifically, the increase
in current liabilities is 21.808 billion dollars while the increase in current assets is
21.776 billion dollars. Current liabilities were probably increased due to the raise in
Accounts Payable and Commercial paper.
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Quick Ratio is an indicator of a company’s short-term liquidity and measures a firm’s
ability to meet its short-term obligations with its most liquid assets. Inventories are
excluded from the calculation because they’re not used as current assets. The quick
ratio measures the dollar amount of liquid assets available for each dollar of current
liabilities. A quick ratio that has a price lower than one, shows a company heavily
dependent on inventory or other assets to pay off its short-term liabilities. As it can
be observed from the above table, that’s the case with Apple in two consecutive years,
(2014 and 2015), with a price of 0.64 and 0.73 respectively and 0.91 in 2017. A quick
ratio over one, on the other hand, indicates that the company is relying less on
inventory or any other non-quick assets to pay off its debt. Apple’s quick ratio is over
one in years 2013 and 2016 which was a good sign of liquidity for the firm. It is worth
mentioning that Apple’s quick ratio decreased in 2017. This can be explained through
some balance sheet figures such as the inventory and the current liabilities.
Inventories have largely increased since 2016 and there was also a rise in the current
liabilities.
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Cash Ratio is ratio of a company’s total cash and cash equivalents to its current
liabilities. This ratio is used to calculate a company’s ability to repay its short-term
debt. The cash ratio excludes some assets, like accounts receivable, from the
company’s ability to cover its liabilities. It is basically a more conservative liquidity
ratio and contains information about the firm in case it forced to pay all the current
liabilities without selling or liquidating other assets. Apple has a quick ratio under one
in all years under scrutiny. This means that there are more current liabilities, than cash
and cash equivalents, thus in this condition there is a cash insufficiency to pay off the
short-term debt. In addition, the competitors of Apple in general have cash ratio
higher than Apple’s and most of the years, higher than one. But maybe Apple has a
specific strategy of holding low cash reserves and maybe invest more its money than
retain them as reserves and also have higher amount of current liabilities. To support
this point, a slight decrease in the amount of “Cash and cash equivalents” in the
balance sheet explains this lower cash ratio.
Solvency Ratios:
Solvency ratios are used to measure an enterprise’s ability to meet its debt and other
obligations. The solvency ratio indicates whether a company’s cash flow is sufficient
to meet its short-term and long-term liabilities. The lower a company’s solvency ratio,
the greater the probability that it will default on its debt obligations. Some other
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solvency ratios are debt to equity, total debt to total assets and interest coverage
ratio.
Table 6: Solvency Ratios, Source: Bloomberg

Apple Inc.

2017

2016

2015

2014

2013

Total
Debt
to
Common Equity
Total Debt to Total
Assets
Interest Coverage

86.3%

68%

54%

31.7%

13.7%

30.8%

27%

22.1%

15.2%

8.1%

26.41

41.23

97.18

136.73

360.29
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Debt to Equity (D/E) is calculated by dividing a company’s total liabilities by its
stockholder’s equity. D/E is a debt ratio which indicates how much debt a company is
using to finance its assets relative to the value of the shareholder’s equity. In other
words, it basically indicates the capital structure of the firm. A high D/E ratio generally
means that a company has been aggressive in financing its growth with debt.
Aggressive leveraging practices are often associated with prominent levels of risk. This
may result in volatile earnings as a result of the additional interest expense. Analyzing
Apple, in the period under scrutiny (2013-2017), we observe that D/E ratio is lower,
relatively to shareholders’ equity, lower than 90% in 2017 and under 70% rest of the
period. The lowest price is in 2013 (13.7%) and since then, it increases with almost
constant rate. The interpretation of D/E ratio is that Apple does not rely so much to
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external funding for the expansion of its operations. On the other hand, the
competitors of Apple in general, use less debt to finance their operations than Apple
does, apart from 2013. During these five years D/E ratio continuously increases. This
happens because total shareholder’s equity is not constant every year, while Apple
issues more debt every year in order to expand its operations.
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Total Debt to Total Assets is a leverage ratio that defines the total amount of debt
relative to the assets. The higher the D/A ratio, the higher the degree of leverage and
consequently the financial risk. This is a broad ratio that includes long and short-term
(borrowing maturity one year) debt, as well as assets – tangible and intangible. In case
of Apple, D/A ratio has the lowest price in 2013 (8.1%) and since then, it increases
constantly, until 2017 (30.8%). In other words, Apple financed 8.1% of its assets by
debt in 2013 and after 4 years 30.8% of its assets are financed by debt. Apple’s
competitors in the same period, in general, used more debt to finance their
operations. The constant increase in D/A ratio can be attributed to various indicators
like short-term debt, long-term debt and total assets. Total assets increase each year
but as we mentioned before, Apple issues more debt every year, leveraging its
position, so as to expand its operations and production.
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Interest Coverage Ratio is a debt and profitability ratio used to determine how easily
a company can pay interest on its outstanding debt. The interest coverage ratio
measures how many times over, a company could pay its current interest payment
with its available earnings. Interest Coverage ratio shows the ability of a company to
meet its obligations. It is an aspect of a company’s solvency and thus a highly
important factor in shareholders’ returns. In Apple’s case, there is a peak in 2013
(360.29) and in the following years an exponentially decline is observed, until 2017
(26.41) which means, that since Apple increased the borrowing funds in those years,
the interest payments have been increased as well. Apple’s competitors, in general,
have an interest coverage ratio lower than Apple’s, in all years under scrutiny, which
means, that they have reduced their capability to pay off their interest payments by
using only their earnings. From year 2013 until 2017, the interest coverage ratio shows
a quite significant decline, which can be explained by the consolidated statements of
operations of Apple. More specifically, Apple’s EBIT were lower every year, except for
2017, where EBIT figure is almost at the same level as it was in 2016, but the interest
payments that Apple completes are increasing exponentially every year.
2.4 Efficiency Analysis
Table 7: Efficiency Ratios, Source: Based on data from Apple Inc. Annual Reports & Bloomberg

Apple Inc., efficiency ratios
Inventory turnover (days)

2017
40.37

2016
58.64

25

2015
62.82

2014
57.94

2013
83.45

Receivables turnover (days)
Payables turnover (days)
Working capital turnover (times)
Operating Cycle (days)
Cash conversion cycle (days)
Total asset turnover (times)

13.63
3.33
8.24
41
-86
0.66

13.23
3.60
7.74
33
-71
0.7

13.62
4.27
26.66
32
-60
0.89

11.96
4.28
35.96
42
-56
0.83

14.22
4.94
5.77
34
-41
0.89
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(For year 2017 there are not available data about the sector & industry)

Inventory turnover is a ratio which is used to measure how many times a company’s
inventory is sold and replaced over a period of time. Using the inventory turnover
ratio, we can see how fast a company is selling its inventory and is generally compared
against industry averages. Particularly, Apple has an inventory turnover ratio which
constantly declines in all years under scrutiny (2013-2017). However, Apple’s
competitors have an inventory turnover ratio, which remains much lower than
Apple’s. In other words, Apple is more capable to sell and replace its inventory for a
given period of time.
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Receivables turnover is a ratio which quantifies a firm’s policy in extending credit and
collecting debts on that credit. In other words, it shows how efficient is a company in
collecting the credit that issues to customers. The lower amount of the ratio, the
better for the company, since its collecting money faster. In Apple’s case, receivables
turnover ratio remains almost constant in all years under scrutiny (2013-2017), but is
higher in all years, relatively to its competitors, which means that the competitors
have a tighter policy about their credit and so, they collect money faster than Apple.
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The payable turnover ratio is a short-term liquidity measure which is used to show the
rate at which a company pays its debt to its suppliers or generally its short-term
obligations. The payables turnover exhibits the time-period that the company uses to
pay off its short-term debt or obligations. In Apple, with respect to the payable
turnover ratio, we observe a consistent decline in all years under analysis. This means
that Apple pays off its short-term obligations faster than any other company within
the same industry or sector in general (less days).
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The Working Capital Turnover Ratio is a metric of the efficiency of a firm to use its
working capital to create revenues. Generally, it is used to show the relationship
between the money that support operations and the revenues that are generated
from these operations. As we can notice from the diagram above, Apple’s working
capital turnover is relatively low in years 2013, 2016 and 2017 and shows two peaks
in 2014 and 2015. However, it is higher than any other company’s working capital
turnover ratio in all years that we examine, which means that Apple is using better its
short-term assets and liabilities to support sales better than any other company in the
sector and industry.
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The Operating Cycle Ratio gives us information on how well a company is managing
its operational capital assets. In order to calculate this ratio, we used three
components (receivables, inventory and payables). In general, a shorter price of this
ratio is better, but not always. The formula of the Operating Cycle Ratio is: Operating
Cycle (days)= DIO + DSO – DPO, where DIO = Days Inventory Outstanding, DSO = Days
Sales Outstanding and DPO = Days Payable Outstanding. However, we can have a
general perspective that since Apple has a lower operating cycle ratio than any other
company in all years (2013-2017), it also has the capability to handle better these
three components and consequently Apple manages its operational capital assets
more efficiently.
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The Cash Conversion Cycle Ratio shows the length of time that a company needs to
convert resources into cash flows. In other words, it is the amount of time (in days)
which is needed for the money related to the production and sales process, before
they are converted into cash through customer’s sales. The mathematic formula for
this particular ratio is: CCC = DIO + DSO – DPO, where DIO = days inventory
outstanding, DSO = days sales outstanding, DPO = days payable outstanding. A low
cash conversion cycle signifies a well-managed company. Apple Inc. presents a cash
conversion cycle which is constantly increasing in absolute value since the CCC is
negative, in all years under scrutiny (2013-2017). A negative cash conversion cycle
indicates that Apple doesn’t have to pay for its inventory or materials used for the
production until, after has sold the final product associated with them. As we notice
from the diagram above, Apple’s cash conversion cycle is the most negative than any
other company in the sector and as a result Apple’s management uses more efficient
methods to convert expenses into revenues.
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The Asset Turnover Ratio is used to measure the value of a company’s generated sales
relative to the value of its assets. In other words, it shows how efficiently a company
uses its total assets to support its sales. In general, the higher the Asset Turnover Ratio
the better the company’s performance is as a higher ratio is due to high revenues per
dollar of assets. As we can notice from the above graph, Apple has higher asset
turnover ratio in all years under scrutiny (2013-2017), compared to any other
company in general, which means that Apple is more capable to use its assets to
support sales than any other company in the same sector. However, the other
companies perform just as well in terms of efficiency, meaning that they also use
efficiently their assets to support revenues.
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2.5 Profitability Analysis
Profitability ratios measure a company’s ability to generate earnings from its
resources (assets) during a period of time. Some notable profitability ratios are the
profit margin, return on assets (ROA) and return on equity (ROE).
Table 8: Profitability Ratios, Source: Bloomberg

Apple Inc., profitability ratios
Return on Sales
Gross profit margin
Operating profit margin
Net profit margin
Return on Investment
Return on equity (ROE)
Return on assets (ROA)

2017
38.47%
26.76%
21.09%
2017
36.87%
13.87%

2016
39.08%
27.84%
21.19%
2016
36.90%
14.93%

2015
40.06%
30.48%
22.85%
2015
46.25%
20.45%

2014
38.59%
28.72%
21.61%
2014
33.61%
18.01%

2013
37.62%
28.67%
21.67%
2013
30.64%
19.34%

To begin with the profitability analysis and interpretation of the performance of the
company, a definition of some basic ratios is highly important. Gross profit margin is
used to evaluate a firm’s financial health by indicating the percentage of remaining
money over revenues after the subtraction of cost of goods sold. That is the division
of gross profit over the revenues. Apple Inc. gross margin percentage decreased in
2017 compared to 2016 due primarily to higher product costs. During 2013 to 2016
there is an increase in gross profit margin mainly because of a shift in mix to services
and an overall increase in product volumes.
Regarding the operating margin, it is a ratio of operating income (which is given by
deducting operating expenses from gross profit) over revenues and indicates the
proportion of a company’s remaining revenues after covering various costs and
expenses. Operating profit margin gives analysts an idea of how much a company
makes (before interest and taxes) on each dollar of sales. In Apple’s case the operating
margin is relatively low over the years under analysis because it invests a large amount
of money in R&D. More specifically, there was a growth in R&D expense in years 2015
to 2016 and 2016 to 2017 because the company believes that focused investments in
R&D are critical to its growth and competitive position in the markets. Also, some
other operating expenses such as infrastructure-related costs and selling costs caused
the operating income to reduce. Thus, as the operating income decreased, there was
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a slight decrease in the operating profit margin, as well. In years 2013 and 2014 it is
almost stable.
The net profit margin computed as net income divided by its revenue, remains quite
steady throughout the years. Although Net Income is considered the most widely used
parameter in measuring a company's profitability and valuation, it is the least reliable.
The reason is that reported earnings can be manipulated easily by adjusting any
numbers such as Depreciation, Depletion and Amortization and non-recurring items.
But the long-term trend of the net margin is a good indicator of the competitiveness
and health of the business. Apple’s net margin is considered higher than 95% of the
2269 companies of the global industry.4 On the whole, Apple was able to cover its
expenses throughout the years with a stable net margin combined with an upward
trend in gross margin during the last 5 years.
Among all the fundamental ratios that investors examine, ROE is one of the most
important as it indicates if the company’s value is growing at an acceptable rate. As it
is reported on the table above, ROE follows an upward movement throughout the
years which means that Apple generated in 2017, 36% profit on every dollar
shareholders invest. Many investors seek for at least 15% ROE so as it is expected
Apple is a profitable and financially healthy firm since it generates a sufficient amount
of returns. Lastly, ROA measures how much profit a company earns for every dollar of
its assets and is calculated dividing net income over total assets. In Apple’s case an
increase in leverage during the years 2015-2017, caused a rise in assets through cash
generated by debt, thus ROA decreased. Although the high financial leverage caused
high ROE, it was also the main reason for Apple’s decrease in ROA.

4

https://www.gurufocus.com/term/netmargin/AAPL/Net-Margin/Apple-Inc
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2.6 Financial Ratio Analysis with the Competitor
As it can be shown from the worldwide market share, Apple is a leading company in
the smartphone industry whereas it does not have the comparative advantage with a
market share of 12.5%5 in the third quarter of 2017. Its main rival in the smartphones,
tablets and smart watches is Samsung. As it is shown in the chart below, Apple has a
comparative advantage in the market share of tablets outperforming Samsung
Electronics. So, it is useful to make a comparison and a more profound analysis of the
financial ratios of these two leading companies.

APPLE'S KEY RIVALS IN THE SMARTPHONE INDUSTRY IN 2017
Samsung Electronics
21%
Others
44%

Apple Inc.
13%

Huawei
9%
OPPO
7%

Vivo
6%

5

Statista 2017
Source: IDC https://www.idc.com/promo/smartphone-market-share/vendor
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APPLE'S KEY COMPETITION IN THE TABLETS
INDUSTRY
Apple Inc.
22%
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44%

Samsung
Electronics
15%

Huawei
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Lenovo
6%

Amazon.com
7%

Source: IDC https://www.idc.com/promo/smartphone-market-share/vendor

2.6.1. Profitability and Asset Utilization
Apple Inc.
Table 9: Profitability & Asset Utilization Ratios for Apple Inc, Source: Bloomberg

Profitability
Gross Profit Margin
Operating Profit Margin
Net Profit Margin
Management effectiveness
ROE
ROA
Asset utilization
Asset turnover
Inventory turnover

2017
38.47%
26.76%
21.09%
2017
36.87%
13.87%
2017
0.66
40.37

2016
39.08%
27.84%
21.19%
2016
36.90%
14.93%
2016
0.7
58.64
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2015
40.06%
30.48%
22.85%
2015
46.25%
20.45%
2015
0.89
62.82

2014
38.59%
28.72%
21.61%
2014
33.61%
18.01%
2014
0.83
57.94

2013
37.62%
28.67%
21.67%
2013
30.64%
19.34%
2013
0.89
83.45

Samsung Electronics
Table 10: Profitability & Asset Utilization Ratios for Samsung Electronics, Source: Bloomberg

Profitability
Gross Margin
Operating Margin
Net Income Margin
Management effectiveness
ROE
ROA
Asset utilization
Asset turnover
Inventory turnover

2017
46.03%
22.39%
17.26%
2017
18.47%
14.66%
2017
0.85
5.97

2016
40.42%
14.49%
11.10%
2016
10.94%
8.89%
2016
0.8
6.47

2015
38.46 %
13.16%
9.32%
2015
9.75%
7.91%
2015
0.8
6.84

2014
37.79%
12.14%
11.19%
2014
13.08%
10.39%
2014
0.9
7.04

2013
39.79%
16.08%
13.04%
2013
19.82%
15.09%
2013
1.1
7.47

Profitability Ratio Comparison in 2016
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In terms of management effectiveness, Apple Inc. depicts a higher ROE and ROA
comparing to Samsung Electronics in all years except for 2017, where Samsung has a
slightly higher ROA. This can be attributed to the higher net income of Samsung due
to higher sales of a particular product or service. In all other years, ROA was higher
because Apple outperformed Samsung in net income relative to its total assets, while
its operations were financed with higher leverage, thus interest expenses were higher
leading to a higher ROA. The profitability of Apple is much higher than that of the
competitor which is illustrated by the higher ROE for every single year. In other words,
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the returns that the company generated with the money shareholders invested are
much higher than Samsung’s corresponding returns.
In terms of profit margins both companies hold a high gross margin due to high costs
and the difference between these figures are insignificant. As far as the operating
margin concerns, Apple enjoys a higher ratio than Samsung which means that its
performance is better and faces less financial risk since it can cover its liabilities to
creditors and create value for its shareholders.
Speaking of asset utilization, it is important to mention the asset turnover ratio. In this
case, it is less than 1 in both companies which is considered a relative low ratio. This
is quite expected since in technology industry the large amount of assets indicates that
they will be deployed slower to generate revenues. Regarding the inventory turnover,
Apple has a competitive advantage over Samsung as it presents a considerable
amount in inventory turnover while Samsung stayed lower in this ratio. In 2016 for
instance, the company managed to sell its inventory 37.5 times while Samsung only
5.4. This shows stronger sales for Apple Inc. and thus it does not have the risk of
inventory obsolescence. Taking into consideration the above analysis, it comes as an
outcome that Apple, despite the hard competition that faces within the industry it
operates, enjoys a higher profitability and is more competitive than Samsung in terms
of management of inventory and asset utilization.
2.6.2 Efficiency
Apple Inc.
Table 11: Efficiency Ratios of Apple Inc., Source: Bloomberg

Efficiency ratios
Inventory turnover (days)
Receivables turnover (days)
Payables turnover (days)
Working capital turnover (times)
Cash conversion cycle (days)
Total assets turnover (times)

2017
40.37
13.63
3.33
8.24
-86
0.66

2016
58.64
13.23
3.60
7.74
-71
0.70
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2015
62.82
13.62
4.27
26.66
-60
0.89

2014
57.94
11.96
4.28
35.96
-56
0.83

2013
83.45
14.22
4.94
5.77
-41
0.89

Samsung Co Ltd.
Table 12: Efficiency Ratios of Samsung Co Ltd., Source: Bloomberg

Efficiency ratios
Inventory turnover (days)
Receivables turnover (days)
Payables turnover (days)
Working capital turnover (times)
Cash conversion cycle (days)
Total assets turnover (times)

2017
61.17
9.22
20.90
3.00
79.86
0.85

2016
56.55
8.16
19.35
2.33
82.02
0.80

2015
53.40
8.05
20.59
2.70
78.16
0.80

2014
51.86
8.30
23.60
3.27
72.23
0.90

2013
48.88
9.36
23.52
3.85
64.34
1.10

Inventory Turnover:
Comparing Apple’s inventory turnover, which shows how many times a company has
sold and replaced inventory during a period, with the one of its major competitors,
Samsung, it should be mentioned that the company’s ratio follows a downward trend,
while Samsung’s inventory turnover follows an upward movement. In years all years
under scrutiny (except 2017), Apple had a high ratio of inventory outstanding,
exceeding Samsung’s, which means that Apple can sell its inventory faster compared
to Samsung. As a result, the working capital of the firm improved, whereas Samsung
cash flows and working capital deteriorated on average.
Receivables Turnover:
Receivables turnover is the average number of days per year that it took the
company to collect its receivables. It is important to underline that Apple has a
higher ratio in all years under analysis, compared to Samsung. This can be attributed
possibly to the loose credit policy that the firm follows with its customers or the
efficient collection processes on the credit it issues to the customers. In other words,
during a fiscal year, Apple collects less frequently money from its customers, than
Samsung does.
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Payables Turnover:
To proceed with the analysis, it is of high importance to mention that the payables
turnover ratio of Apple is significantly lower in all years under analysis in comparison
to its main competitor, Samsung, which indicates that the firm, pays off its suppliers
less frequently than the competitor and that is a sign of a financial healthy firm,
because a company with the prestige and brand name of Apple presents a low credit
risk and has a high bargaining power so suppliers can wait longer for their payments.
Working Capital Turnover:
Apple’s working capital turnover exceeds the industry’s average in all years under
scrutiny, as well as the working capital turnover of its major competitor, Samsung
Electronics. That means that Apple utilizes better its own working capital in order to
support its high level of sales. In other words, Apple is highly efficient in using the
company’s short-term assets and liabilities to support sales better than Samsung.
Cash Conversion Cycle:
In terms of efficiency, one of the most considerable metrics is the cash conversion
cycle. In general, it indicates the required time for a company to sell its inventory,
collect its receivables and pay its short-term liabilities (suppliers). What is noteworthy
here is the negative cash conversion cycle of Apple. This means that Apple doesn’t
have to pay for the inventory or materials until after it has sold the final product
associated with them, which means that Apple uses its working capital as efficiently
as possible, way better than its competitors in general (Samsung). This is an ideal
situation for Apple’s shareholders but not so ideal for the suppliers who wait for their
payments. This difference in cash conversion cycle between Samsung and Apple can
be attributed also to the differences in days of sales outstanding, days of inventory
outstanding and the days of payables outstanding (differences in policies with
vendors). For example, Apple has a much quicker inventory turnover caused by the
demand planning while Samsung has a sizable manufacturing operation with a variety
of products and components that needs a larger amount of cash invested in
inventories.
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Total Assets Turnover:
The total assets turnover of Apple is less than Samsung’s, in all years under scrutiny
(except 2015), thus Apple is less capable to generate more revenue per dollar of assets
compared to Samsung. Asset Turnover ratio, in general, indicates how many dollars
are generated in sales for every dollar in assets and as it can be shown from the tables
above Samsung produces much more revenues per dollar of assets compared to
Apple.
2.6.3 Leverage and liquidity
Apple Inc.
Table 13: Leverage & Liquidity Ratios of Apple, Source: Bloomberg database

Leverage

2017

2016

2015

2014

2013

Total Debt to Common Equity(D/E)

86.3%

68%

54%

31.7%

13.7%

Fixed-Charge Coverage Ratio

26.41

41.23

97.18

136.73

360.29

25.98%

26.19%

21.41%

27.92%

28.48%

Liquidity

2017

2016

2015

2014

2013

Quick Ratio

0.91

1.05

0.73

0.67

1.23

Current Ratio

1.28

1.35

1.11

1.08

1.68

Cash Conversion Cycle

-86

-71

-60

-56

-43

Dividend Payout Ratio

Samsung Electronics
Table 14: Leverage & Liquidity Ratios of Samsung, Source: Blooomberg database

Leverage

2017

2016

2015

2014

2013

Total Debt to Common Equity(D/E)

8.77%

7.92%

7.19%

6.70%

7.44%

Fixed-Charge Coverage Ratio

82.37

49.74

34.02

42.21

72.18

Dividend Payout Ratio

14.08% 17.80%

16.41%

12.99%

7.23%

Liquidity

2017

2016

2015

2014

2013

Quick Ratio

1.65

2.06

1.91

1.66

1.55

Current Ratio

2.19

2.59

2.47

2.21

2.16

Cash Conversion Cycle

79.86

82.02

78.16

72.23

64.34
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Leverage Ratios Comparison in 2016
Samsung Electronics

Apple Inc.

17,80%
Dividend Payout
26,19%

7,92%
Debt/Equity
68%

In terms of financial leverage, D/E is an indicative yet reliable ratio which measures
the amount of debt that a firm uses to finance its assets relative to the value of the
shareholder’s equity. As it is depicted in the figures above, Apple has a higher D/E ratio
than Samsung in all years as it finances its operations and aggressively supports its
growth with more debt than that of the competitor. That practice includes higher
levels of risk and more volatility in earnings. These risks are also prominent in the rapid
declining movement of Apple’s fixed charge coverage ratio because the firm cannot
cover its fixed charges with its earnings. The same pattern exists in Samsung with the
only difference that it covers its leases and expenses with earnings faster in 2016. In
addition, Samsung has a steadily increasing ratio which indicates the healthy and
mature business that it became while Apple pays a relatively higher amount in
dividends to its shareholders to keep them satisfied while the remaining percentage
of earnings are being reinvested, retained in the company or meeting its obligations.
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Liquidity Ratios Comparison in 2016
Apple Inc.

Samsung Electronics
2,59

2,06

1,35
1,05

Quick ratio

Current ratio

Speaking of liquidity, even though Samsung has higher quick and current ratios (>1)
and thus it is capable of covering its short-term liabilities with its most liquid assets as
well as its long-term liabilities effectively, Apple meets a desirable negative cash
conversion cycle. In other words, the firm doesn’t pay for its inventory or materials to
suppliers until after it has sold the final product related to them and this is positive for
the Net Working Capital as well as the cash that remain to the business for other
purposes. Apple’s current ratio is relatively high as well (>1), which means that the
firm can also pay back its liabilities with its current assets, so it doesn’t have problems
of liquidity.
2.6.4 Growth rate
Apple Inc.
Table 14: Growth Rate of Apple, Source: Bloomberg database

Growth rate
Sales 1 Yr
Growth
Net Income 1
Yr Growth
EPS 1 Yr
Growth

2017
7.33%

2016
6.28%

2015
-7.97%

2014
27.86%

2013
6.95%

6.58%

5.83%

-14.43%

35.14%

6.68%

11.96%

11.02%

-10.02%

42.99%

13.49%
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Samsung Electronics
Table 15: Growth Rate of Samsung, Source: Bloomberg database

Growth rate
Sales 1 Yr
Growth
Net Income 1
Yr Growth
EPS 1 Yr
Growth

2017
19.66%

2016
14.78%

97.45%

19.90%

103.59%

25.07%

2015
0.6%

2014
-2.69%

2013
-9.83%

-19.01%

-22.6%

28.62%

-17.50%

-22.61%

28.45%

Sales Growth Rate
25,00%
20,00%
15,00%
10,00%
5,00%
0,00%
-5,00%
-10,00%
-15,00%
Apple Inc.

Samsung Electronics

Samsung follows a continuous increasing trend in its sales throughout the years while
Apple’s revenues fluctuate and have a peek in 2014 with a huge growth due to
innovation in iPhones, Macs, iOS 8 and other various products and services combined
with the launch of iPhone 6 and iPhone 6 Plus. Afterwards a downfall in Apple’s sales
is observable and Samsung started to prevail again between 2015 and 2016 with the
new Galaxy S7. Hence, there was a boost in sales of Samsung which put the firm into

44

the top for the US market increasing its market share as it can be shown below.

(Source: Strategy Analytics)

Samsung had a market share of 26% in the second quarter of 2015, behind 32% of
Apple. However, Samsung’s sales increase substantially from year-to-year in the US
and so the company regains control as the leader in the smartphone industry.
Regarding the last year under analysis, 2017, the demand for smartphones was
extensively high as shipments of smartphones in the beginning of 2017 reached to a
high of 347.4 million and presented a growth of 4.3% compared to the previous year.6
However, this growth is driven by mid-range and budget segments in emerging
markets. Countries like China and India supported the growth. To sum up, Apple and
Samsung will have a decent amount of growth in the following years mainly caused by
the launch of new flagships.

6

According to IDC report: https://www.idc.com/getdoc.jsp?containerId=prUS42507917
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3. Forecast and Assumptions
Net sales increased 6% or $13.6 billion during 2017 compared to 2016, primarily driven
by growth in Services, iPhone and Mac. The year-over-year increase in net sales
reflected growth in each of the geographic operating segments, with the exception of
Greater China. The weakness in foreign currencies relative to the U.S. dollar had an
unfavorable impact on net sales during 2017 compared to 2016. In May 2017, the
Company announced an increase to its capital return program by raising the expected
total size of the program from $250 billion to $300 billion through March 2019. This
included, increasing its share repurchase authorization from $175 billion to $210
billion and raising its quarterly dividend from $0.57 to $0.63 per share beginning in
May 2017. During 2017, the Company spent $33.0 billion to repurchase shares of its
common stock and paid dividends and dividend equivalents of $12.8 billion.
Additionally, the Company issued $24.0 billion of U.S. dollar-denominated term debt,
€2.5 billion of euro-denominated term debt and $2.5 billion of Canadian dollardenominated term debt during 2017.

46

3.1 Forecast Income Statement
Since the growth of Apple’s sales isn’t constant, we will use the CAGR approach in
order to find an annual average growth rate and use it for the projections in the
following years (2018-2022).
•

Sales growth rate: 7,61% with major growth in Europe, Japan and Americas.

•

Cost of Goods Sold, annual growth rate: 7,25%

•

Operating Expenses annual growth rate: 15,07%

•

Other Income/(expense), net annual growth rate: 24,13%

•

Tax Rate 35%

Table 16: Forecasts, figures are in millions of dollars

Forecasts
2018
Sales
246,679
Growth Rate Sales
7,61%
Cost of Goods Sold
151,274
Growth Rate of COGS
7,25%
Gross Profit
95,405
Operating Expenses
30,887
Growth Rate of Operating Expense
15,07%
EBIT
64,518
Interest and Dividend Income, Interest Expense,
Other Expense
3,407
Growth Rate of IDI, IE, OE
24,13%
Unlevered Net Income
67,925

2019
265,451
7,61%
162,241
7,25%
103,210
35,542
15,07%
67,668

2020
285,652
7,61%
174,004
7,25%
111,648
40,898
15,07%
70,750

2021
307,390
7,61%
186,619
7,25%
120,771
47,061
15,07%
73,710

2022
330,782
7,61%
200,149
7,25%
130,633
54,153
15,07%
76,480

4,230
24,13%
71,897

5,250
24,13%
76,000

6,517
24,13%
80,227

8,090
24,13%
84,569

Taxation (35%)
Net Income

25,164
46,733

26,600
49,400

28,079
52,147

29,599
54,970

23,774
44,151
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4. Company Valuation
4.1 Dividend Discounted Model (DDM)
The Company paid a total amount of $12.6 billion and $12.0 billion in dividends during
2017 and 2016, respectively, and expects to pay quarterly dividends of $0.63 per
common share each quarter, subject to declaration by the Board of Directors. The
Company also plans to increase its dividend on an annual basis, subject to declaration
by the Board of Directors.
Table 16: Dividend Discount Model, figures are in $

DDM

2018

2019

2020

2021

2022

2023

Dividend Per Share

2.64

2.90

3.19

3.51

3.86

3.98

Growth Rate of DPS

9.98%

9.98%

9.98%

9.98%

9.98%

3.00%

Terminal Value
Total

Value

46.79
Before

Discount

2.64

2.90

3.19

3.51

50.66

Discount Factor

0.897

0.804

0.721

0.647

0.580

Present Value

2.37

2.34

2.30

2.27

29.39

Value Per Share

38.67

Assumptions:
•

Long-term growth for the calculation of Terminal Value is assumed to be 3%

•

In 2017 the cash dividends declared per share were $2.40 in 2017, $2.18 in
2016, $1.98 in 2015, $1.82 in 2014 and $1.64 in 2013. Using the CAGR approach
for the dividends we can find the dividend growth rate, which is 9.98%.

•

The cost of equity was calculated using the CAPM model.7 A 10-Year US
Treasury Constant Maturity Rate was considered as the risk-free rate and the
current risk-free rate is 2.4% (as of 14 December 2017). Beta (levered) is the
sensitivity of the expected excess asset returns to expected excess market
returns. Apple Inc. has a beta (levered) which is equal to 1.27. The difference
between the Expected Return of the Market and the Risk-Free rate of Return

7

𝑟𝐸 = 𝑟𝑓 + 𝛽𝐴 (𝑟𝑚 − 𝑟𝑓 ).
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is called market premium and in our case is 7.16%. So, the cost of equity after
the computations is 𝒓𝑬 = 𝟏𝟏. 𝟓%.
The DDM model derives a forecasted value of $38.67 per share. If we compare this
with the current market value of Apple’s share, which is $172.27 (14th December 2017)
we conclude that Apple’s share is overvalued. This particular model largely depends
on the growth rate in perpetuity and the discount factor. In case of slight changes in
these two variables, large fluctuations will derive. For this reason, we will proceed with
the sensitivity analysis in both factors.
DDM – Sensitivity analysis
Table 17: Sensitivity Analysis, figures are in dollars

Perpetual Growth Rate
2%
3%
4%

10%
42.57
47.28
53.56

11%
37.65
41.18
45.72

Discount rate (Cost of Equity)
11.5%
12
35.58
33.72
38.67
36.44
42.59
39.85

12.5%
32.03
34.45
37.44

4.2 Residual Income Model (RIM)
Table 18: Residual Income Model, figures are in dollars, except Net Income which is in millions of dollars

RIM
Opening Book Value (per
share)
Net Income
Dividend per Share
Charge for Equity Capital
(per share)
Earnings per Share
Residual Income (per
share)
Closing Book Value (per
share)
Terminal Value
Total Value Before
Discount
Discount Factor
Present Value

2018

2019

2020

2021

2022

25.52

33.34

42.24

52.36

63.87

51.682

55.243

59.050

63.118

67.467

2.64

2.9

3.19

3.51

3.86

2.93

3.83

4.86

6.02

7.34

10.46

11.80

13.31

15.02

16.94

7.52

7.97

8.45

9.00

9.60

33.34

42.24

52.36

63.87

76.95
116.32

7.52

7.97

8.45

9.00

125.92

0.897

0.804

0.721

0.647

0.58

6.75

6.40

6.10

5.82

73.03
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2023

9.89

13%
30.51
32.66
35.29

Forecast Value
Plus OBV
Value per Share

98.10
25.52
123.62

Assumptions:
1. To forecast the residual income of the upcoming years (2018-2023), we
exploited the following formula: 𝑅𝐼𝑡 = 𝐸𝑡 − 𝑟𝑒 𝐵𝑡−1, where 𝑅𝐼𝑡 is the residual
income per share, 𝐸𝑡 is the earnings per share, 𝑟𝑒 is the required return on
equity and 𝐵𝑡−1 is the beginning book value of equity per share.
2. Opening book value of equity per share in 2018 is the closing book value of
equity per share of 2017. The total shareholders’ equity for the year 2017 is
$134.047.000.000 and the basic shares outstanding are 5.251.692.000.
Therefore, the opening book value of equity per share for 2018 is $25.52.
3. In order to, calculate the Net Income for the period 2018-2022, we firstly found
the CAGR of Net Income of the previous period 2013-2017, which is 6.89%.
4. In order to calculate the EPS for the period 2018-2022, we firstly computed the
CAGR of the EPS of the previous period 2013-2017, which is 12.82%.
5. The cost of equity is 11.5%.
6. Long-term growth assumed to be 3%.
Using the RIM approach, we have a result of $123.62 and if we compare it with
the current market price of Apple’s stock, $172.27 (14th December 2017), we find
that Apple’s stock is overvalued. Both values of these two models, DDM and RIM,
give converged prices, $38.67 and $123.62, respectively. As it has been mentioned
before, DDM largely depends on the growth rate in perpetuity and the discount
factor. On the other hand, RIM is partially depending on the opening book value
and therefore less on the future forecast.
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4.3 Discounted Cash Flow Model (DCF)
Table 19: Discounted Cash Flow Model, figures are in millions of dollars, except value per share which is in dollars

DCF
EBIT
Tax Rate 35%
Accumulated Depreciation & Amortization
Capital Expenditure
Working Capital
Change In Working Capital
FCFF

2018
64.518

2019
67.668

2020
70.750

2021
73.710

2022
76.480

22.581

23.684

24.763

25.799

26.768

45.720

50.621

56.047

62.056

68.708

16.485

18.239

20.180

22.327

24.703

27.400

26.975

26.557

26.145

25.740

-0.431

-0.425

-0.418

-0.412

-0.405

71.602

76.790

82.273

88.051

94.122
1.292,613

Terminal Value
Total Value Before Discount
Discount Factor
Present Value of FCFF
Forecast fair Value of FCFF
Less forecast net borrowing (debt)
Forecast value of FCFE
Value per Share

71.602

76.790

82.273

88.051

1386.736

0.905

0.819

0.741

0.671

0.607

64.798

62.890

60.977

59.059

841.748

1089.473
163.249
926.224
177.53

Assumptions:
•

Depreciation, amortization and impairment projections for the period 20182022 are calculated using the CAGR approach. The growth rate we found from
the period under scrutiny is 10.72%.

•

According to Apple’s annual report for the year 2017, the projection for the
capital expenditure for the year 2018 is assumed to be $16.485 million.
However, taking into account the increase of PPE in every year, we assume
that in the following years we will have an increase of 10.64% in capital
expenditures.

•

Working Capital is calculated by subtracting current liabilities from current
assets for the period under scrutiny (2013-2017). Then, using the CAGR
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2023

96.946

approach we find the growth rate of Working Capital (-1.55%) and use it for
the projections for the following period 2018-2022.
•

In order to calculate the terminal value, we assume a constant growth rate of
3% of FCFF from 2023 and on.

•

The cost of equity remains at 11.5%.

•

The cost of capital is equal to 10.5%

•

In order to calculate the borrowing funds for the year 2018, we use the CAGR
approach for the long-term debt outstanding in the examined period and we
find the growth rate equal to 57.74% and the total debt term of 2017, equal to
$103.703 million.

•

The number of basic shares outstanding is 5.217.242.000

The value per share that derives from the DCF model is $177.53. Apple’s stock price is
$172.27 (14th December 2017). According to the DCF model Apple’s stock is
undervalued. Compared to the DDM, the DCF model is based on many future
assumptions such as Depreciation, Capital Expenditure, FCFF and the net borrowing.
Thus, it presents some issues of subjectivity.
4.4 Price to Earnings Ratio
Table 20: Price to Earnings Ratio, Source: Based on data from Apple’s annual report

Estimated Profit

2018
44.151

2019
46.733

2020
49.400

2021
52.147

2022
54.970

Forecasted EPS

10.46

11.8

13.31

15.02

16.94

Value

174.66

P/E ratio

14.80

8

Table 21: Price to Earnings of comparable firms, Historical data source: Bloomberg

P/E ratio of comparable
firms
Apple Inc.
Samsung Electronics Co.,
Ltd

8

2013

2014

12.14

15.57

6.93

8.67

Figures are in millions of $
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2015
12.43
9.98

2016

2017

2018
(Forecast)

13.65

16.88

14.80

11.41

8.69

7.10

Huawei Technologies Co.,
Ltd

63.74

101.5

-

36.91

21.04

17.42

LG Electronics Inc.

69.7

18.5

76.1

122.27

9.51

9.71

Google Inc.

28.39

26.78

33.57

28.21

24.41

21.38

Industry Average

29.85

This part of the analysis focuses on valuation based on comparable firms, that is
estimating the value of the firm based on the value of other, comparable firms in the
same industry that are expected to generate similar cash flows in the future. The
valuation multiple being used for this purpose is the Price-Earnings Ratio.
Apple’s share price can be calculated by multiplying 2018’s forecasted P/E ratio by the
2018’s forecasted EPS, the result is $154.81 and if we compare it, with the current
market price of Apple’s share price, which is $172.27 (14th December 2017) we
conclude that Apple’s share is overvalued.
In addition, Apple has a current P/E ratio of 16.88 which is higher than the P/E of some
main competitors like Samsung and LG which gives expectations for higher future
earnings growth in the future. However, Google and Huawei maintain a higher current
P/E ratio than Apple. The forecasted Apple’s P/E ratio of 2018 is 14.80 and is lower
than the industry’s average. On average, the industry’s P/E ratio is 29.85 over the past
five years. However, it is worth mentioning that investors should not make investment
decisions solely on this measure because EPS may be distorted by differences in
accounting rules, capital structures between companies, or even management
manipulation and that investors should look skeptically at EPS estimates and maybe
cross check the results with the other valuation techniques.
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5. Recommendation, Valuation, Reconciliation and Conclusion
Table 22: Outcomes of valuation models

Models
DDM
RIM
DCF
P/E
Metric Average
14th December 2017

Price

Participation
Percentage
15%
35%
35%
15%
100%
---

$38.67
$123.62
$177.53
$154.81
$134.42
$172.27

Conclusion
Overvalued
Overvalued
Undervalued
Overvalued
Overvalued
---

An approach that we used in order to overcome the models’ restrictions is a metric
average of the estimated prices assuming a long-term perpetual growth rate of 3% in
all valuation models. Practitioners, researchers and financial analysts tend to assume
a long-term growth in perpetuity which ranges between 0%-3% when performing a
valuation. For the purpose of our analysis, we used a long-term growth rate to
perpetuity equal to 3%, as Apple grows its dividends over time in accordance with its
revenues and earnings, as well as cash flows from operations. Using this long-term
growth rate as a discount factor in all absolute and relative valuation models, we
estimated the intrinsic values of the stock. Afterwards, we used a weighted average
of the estimated prices of each model to come up with a final estimation of the price
of Apple’s stock and conclude if the stock is undervalued or overvalued in the market.
It is prevalent in practice to consider DCF and RI results more significant and accurate
than the other valuation models and thus the relative weight in these models was set
at 35% on each. The rationale behind this approach was that RI model is based on less
assumptions compared to the other valuation models, since it depends mostly on the
opening book value per share, which is fixed. This explains the superiority and
robustness of RI model for the forecast valuation compared to the other models. DCF
model mostly, utilizes a meticulous procedure to estimate each necessary figure by its
own and then compare it all together so it is considered sufficiently accurate in
general. The remaining portion was attributed to DDM and the P/E relative valuation
model. The metric average was computed and was equal to $134.42.
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With respect to reconciliation, it is important to mention that most of the valuation
models that we employed agreed on the final outcome that Apple’s stock is
overvalued apart from DCF model which produced the opposite result. Also, the
metric average produced an overvalued result and in particular, the intrinsic value that
we estimated was lower than the current market price of the stock and therefore the
potential investors are proposed to sell the security as its price is going to decline in
the future. In other words, the market overvalues Apple’s stock as it is a security of
high risk and hence its price is expected to move downwards.
According to theory, all valuation models should yield equivalent results. This is
partially confirmed in this report based on the results. However, valuation models like
DCF, even if it is a robust model, it is also based on several designated assumptions,
like growth of sales, EBIT forecasts from 2018 to 2022, accumulated depreciation,
capital expenditure and change in working capital, etc. and it is possible that these
assumptions are incorrect, as estimations are a matter of subjectivity. Many
researchers argued about the superiority of one model over the other and it is
generally considered that the valuation process is a matter of subjectivity and a good
valuation is an exercise of common sense (Fernández and Carabias, 2006). The
assumptions which are made are based on historical data and current market
conditions to make projections about the future, but the future is uncertain and so in
the case of an unexpected event, the accuracy of those projections will be
questionable. This is one of the reasons for the existing disparity between DCF and
the other valuation approaches and this is another reason for the metric average
computation.
In practice, it is difficult to have final results in agreement, the so-called reconciliation
of the models, because the three forecasted errors are present. According to the
pertinent literature, relative valuation price estimates are close to the current market
prices (Penman and Zhang, 2006). The metric average approach that we adopted for
checking our results and find the appropriate price for the stock, agreed with RIM,
DDM and P/E multiples that the market overvalues Apple, so rational investors are
proposed to sell shares of Apple. Finally, the valuation process requires high expertise
in finance and deep knowledge of financial markets and data analysis to come up with
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accurate results and interpretation of them. This report could be an example on what
are the limitations on equity valuation based on various assumptions and the problem
of reconciliation between the models because of inconsistencies in the valuation
process.

6. Review of Academic Literature on Valuation
Equity valuation models have been under elaborate analysis and research in recent
years. According to theory, all valuation models provide to investors the same results
(Ohlson, 2000). However, there has been a debate about the relative superiority of
different valuation models which will be analyzed later in this report.
Financial analysts, investors, practitioners and other market participants use equity
valuation to derive at an estimation of a firm’s value or its stock. That is to discover
whether the financial asset is mispriced (undervalued or overvalued with regard to its
intrinsic value or a comparable asset) and thus provide investors with buy-sell
recommendations. The idea behind equity valuation lies in the identification of
underpriced or overpriced securities which in turn will be realized as good security
selection and profits by investors. To do this, analysts estimate the intrinsic value of
the stock using two prevalent approaches: fundamental measures of intrinsic (or
absolute) valuation models and relative multiple pricing valuation.
The most common absolute valuation models are the Discounted Cash Flow Method
(DCF), the Dividend Discount Model (DDM), the Residual Income Model (RI) and the
Abnormal Earnings Growth (AEG) while the relative valuation is typically implemented
with price multiples such as Price/Earnings (P/E), Price/Book Value of Equity (P/BV),
Price/Sales (P/S), Price/Cash Flow (P/CF), Price/Earnings to Growth (PEG) and also
enterprise multiples like Enterprise Value/ Earnings Before Interest Taxes
Depreciation Amortization (EV/EBITDA).
In general, absolute valuation approaches entail discounting various fundamentals like
free cash flow, dividends or residual income in which the intrinsic value is the just the
sum of the discounted future free cash flows, while in relative valuation the value of
a firm is a function of fundamental analysis using the average pricing of comparable
firms in the same industry with no forecasting attributes. It is important to mention
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that even though each absolute valuation model uses a different measure of expected
future free cash flows, under certain conditions they yield theoretically equivalent
results of intrinsic value.
6.1 Description of valuation models
To proceed with our analysis, a more detailed description of the valuation models is
considered significant. To begin with, a definition and some key points regarding the
DDM model will be presented. The Dividend Discount Model (DDM) attributed to
Williams (1938), is the purest valuation method and estimates the firm’s value by
taking the sum of the present value of the expected stream of dividend payments to
shareholders over the life of the firm, with a terminal value equivalent to the
liquidating dividend. This means that DDM (just like DCF) has two components: the
present value of cash flows (dividends) before the time horizon and the present value
of cash flows at the time horizon which are usually computed based on growing
perpetuities. DDM is ideal for a company at its mature stage, which continually pays a
dividend.
Some main advantages of the DDM is that it can be easily comprehended and
implemented in practice given its inputs. So, it is concluded that DDM is a decent
model for share price determination in the aggregate market. Also, it estimates an
intrinsic value of the stock without considering market conditions and discrepancies
and thus it is easier to compare it with firms of different sizes and in different
industries. Another reason DDM is most preferable in comparison with other valuation
models is that it focuses on the most evident form of returns to shareholders, the
dividends. In addition, it is a highly conservative model since it does not make strong
assumptions regarding the dividend’s growth rate, which cannot exceed the cost of
equity, but the assumptions are based on the dividends that are paid out today and
assuming that dividends will slightly grow at a rational level in the future.
On the other hand, DDM involves some limitations, as well. Firstly, this approach
cannot be applied in a firm which does not pay out dividends.9 Also, DDM highly
9

Many growth companies retain their earnings or invest them to expand and achieve long-term
growth rates. In this case DDM ignores this type of companies and does not allow further analysis of
the intrinsic value.
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depends on growth rates and capitalization rates like the cost of equity or the discount
factor of the model. To be more specific, it shows relative sensitivity to these factors,
thus if these estimates are not correctly computed the intrinsic value of the stock will
be overstated or understated. Furthermore, Gordon Growth Model, a special case of
DDM, assumes a constant growth rate in firm’s dividends forever (perpetuity). In real
world, firms rarely present a stable growth rate to its future dividend payments.
According to LeRoy et al. (1981), stock markets and prices are way too volatile to be
explained by future changes in dividends. Others, like Cochrane (2010) underlined that
growth in dividends cannot be predicted and all movements in the payout ratio are
caused by news about future discount rates. Hence, the process of estimating the
intrinsic value might be challenging. Also, DDM is a model that does not take into
consideration other non-dividend components that increase the value of a company
such as brand loyalty or the possession of intangible assets. One matter that has been
under analysis and is related to DDM is the dividend irrelevance hypothesis, a theory
proposed by Franco Modigliani and Merton Miller (1961). According to this notion,
investors consider negligible the dividend history of a company and hence dividends
are irrelevant in the company’s equity valuation. In other words, this theory suggests
that investment policy and not dividend policy is crucial for investment decisions.
As far as DCF approach is concerned, it depends on estimations of future cash flows
and then discounting them to find the present value of any firm. Consequently, the
main pillar of DCF models in order to find the value of any company, is that any firm
has the ability to produce cash flows. They also consider future expectations and
projections of fundamental figures of any firm, so the DCF models are forward looking
and some of the figures used are: sales, depreciation, expenses, raw materials,
repayments of loans, etc. To be able to use the DCF models, a time horizon must be
set which can range according to the nature of each firm and a continuation value
(which refers to the cash flows after the end of the appropriate time horizon). What
is more, an important component for DCF analysis is the discounting factor (risk
determinant), which can be picked accordingly. In case of equity valuation, the
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appropriate discount factor is the equity cost of capital, while for the valuation of a
firm (FCFF) is the weighted average cost of capital (WACC).
The DCF models present various advantages to possible evaluators. Firstly, they are
the most solid and used valuation methods, since they offer very close estimates to
stock’s intrinsic value. In addition, they mainly focus on generating cash flows and less
to accounting strategies, practices and assumptions. Also, DCF models have a forwardlooking concern about future expectations rather than historical figures and results.
Finally, another positive attribute of DCF models is that they allow different operating
strategies to be included into the process of valuation.
Its limitations are the difficulty on estimating the projections of free cash flows,
growth rate, discount rate and terminal value. To estimate the value of a firm you
firstly need to estimate its future cash flows and all these aforementioned factors can
affect the results. In most cases the terminal value represents a significant amount of
the results, so the valuation is mostly based on estimates of the terminal value of the
firm rather than the operating assumptions for the DCF. The challenge here lies in the
implicit assumptions that one may use in DCF models, because it is difficult to make
realistic assumptions about the future. Finally, DCF is based on assumptions about the
long-term growth rates. These rates are hard to estimate precisely and can cause
inconsistency in the results.
The Residual Income (RI) approach was firstly presented by Edwards and Bell (1961)
and additionally further improved by Peasnell (1982) and Ohlson (1995). It is obtained
by DDM and is a different form of the Economic Value Added (EVA) approach (Stewart,
1991). It calculates the firm’s value from an equity point of view rather than debt.
Likewise, EVA, assesses the performance of a firm through the idea that a business is
only profitable when it creates wealth for its shareholders and hence requires
outperforming the cost of capital. According to Plenborg (2002), the RI model consists
of two factors: the book value of equity at the date of the valuation and the present
value of future residual income.
Some useful data for the model are: the earnings per share of the firm, the cost of
equity and the beginning and ending book value of equity per share. The RI model
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attempts to adjust a firm's future earnings estimates to compensate for the equity
cost and place a more accurate value to a firm. The meaning of “residual income”
refers to the remaining of the earnings per share after subtracting the equity charge.
The ending price of book value of equity can be found by adding the earnings per share
of the current year to the beginning book value of equity per share and subtracting
the dividends per share of the current year. The beginning book value of equity per
share for the next year is the same with the ending book value of equity per share of
the previous year.
To proceed with our analysis, some main advantages and limitations of RI model need
to be presented. To begin with, the terminal value in RI model is not so important
compared to other models (like DCF), hence it is possible to have more assuredness in
valuation. The RI model is easy to implement since all the necessary inputs can be
found in the publicly available accounting data and financial statements. In addition,
RI model does not require to consider any dividend payments. One additional
advantage of RI model is that any possible short-term negative or unexpected cash
flows do not affect the model. It also focuses and captures the economic profit of any
firm. Continuing with the disadvantages of Residual Income approach, Accounting
manipulation of firm’s figures in publicly available accounting data, can affect in a
great extent the results of RI valuation model. It is also a model that can be used in
most cases from sophisticated and experienced analysts, since the understanding of
public financial reports is necessary, and many adjustments might also be essential.
Like the previous argument, the RI valuation model requires a clean surplus
relationship. Finally, there’s uncertainty or difficulty in estimating the terminal values
at the end of the time horizon, which has been set.
In general, the residual income is the most appropriate valuation method and of great
use, when a firm does not pay dividends to shareholders or the payment of dividends
is random and, in the case, where free cash flows of a firm for a specified time horizon
are negative. Also, according to Wafi, Hassan and Mabrouk (2015), RI is considered
the most appropriate model in valuation due to its reliability on predicting the value
of a stock in both emerging and developed markets. On the other hand, it is less
preferable and useful when there are great deviations from the clean surplus
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accounting, like changes in book value of equity due to net income or dividends.
Another violation from clean surplus accounting could exist when the components of
RI model are not predictable, by changes in equity or ROE.
Another absolute valuation model is the Abnormal Earnings Growth model (AEG). This
model is similar to the residual income model and estimates the firm’s equity value
using book value and earnings. The interpretation of the outcome is whether the
firm’s management underperforms or overperforms the anticipated, hence, the
conclusion is whether investors should pay more than the accounting figure of book
value of equity if earnings are higher than the expected or less than the book value of
equity in case where the earnings are lower than expected. According to Ohlson and
Juettner-Nauroth (2005), the AEG model focuses more on how the current price of a
stock is affected by the forward EPS and the long-term growth of those earnings,
hence, AEG model is considered a better choice than RIM, because earnings are
considered a more significant figure also related to valuation process. Penman (2002),
highlights that AEG model is more useful relative to other valuation models, since the
process of valuation should focus more on firm’s earnings which show less
dependence from balance sheets accounts. In general, based on bibliography, there’s
a propensity to pick the AEG model against the RIM, since RIM tends to ignore the
figure of earnings.
An alternative to absolute valuation is referred to as relative valuation. This approach
uses multiples and compares the firm’s value with that of its competitors to estimate
the relative value of a firm and not the intrinsic one. It is mainly implemented with
price multiples, which means that the company’s fundamental is multiplied by the
average price-to-fundamental ratio of peer companies, that are companies with
similar attributes like same industry, size or leverage or companies that operate within
the same sector. Some prevalent price valuation multiples are P/E ratio, P/S, P/CF or
PEG. There are other types of valuation multiples, as well. For instance, enterprise
multiples like EV/EBITDA, EV/FCF or EV/OCF are some prevalent ones.
Relative valuation offers some advantages to its potential evaluators. Firstly, it is an
easy and simple valuation method in terms of application and understanding.
Spremann and Schreiner (2009), supported that relative valuation models can be
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presented more quickly than absolute valuation models due to its less assumptions
and computations and are mostly preferred by analysts. Valuation multiples also, use
market information for the firm and its industry directly from the financial statements
which are easily available. This information is related to current or forecasted
multiples (trailing and forward-looking multiples). This approach can be used even for
non-listed firms and arrive at a relative value for the company. Another positive
characteristic regarding relative valuation is that it arrives at a firm value based on
only few parameters, so it does not make outrageous assumptions about components
of the model. Lastly, relative multiples give an overview about how cheap or expensive
a firm’s stock is compared to its competitors which is a useful insight for establishing
the differences between the valued company and the companies it is compared with.
Like any valuation technique, relative valuation has its limitations. To begin with,
relative multiples require a truly comparable firm with similar risk, conditions and so
on. In practice, real comparables are rarely available and according to Alford (1992),
this is one of the most demanding procedures in relative valuation. Consequently,
biased estimations of firm’s value are generated. Also, there are inaccuracies and
inconsistencies in the results derived by relative valuation models if crucial variables
are omitted or the implicit assumptions about risk, cash flows or growth rates are
false. Inaccuracies can arise when the market is undervalued or overvalued so
comparisons will be of no use. Another important drawback of multiples is the fact
that it estimates values only for firms with positive fundamental values excluding
alternative companies/fundamental combinations particularly when using cash flow
multiples. Limitations exists in the case where industries are diverse and by using
multiples which is a practical model based on principles with little or no theoretical
framework can produce estimates of value that are not useful. Due to the market
prices that are used as inputs to relative valuation models, manipulations and lack of
transparency in underlying assumptions can have a significant impact on the results.
To conclude, possible errors in multiples may arise from inefficient market pricing or
shocks in the fundamental.
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6.2 Implementation and comparison of the models
DCF was the prevalent valuation model in practice and the only valuation approach
that was based on solid theoretical background. DDM was also a popular valuation
method as it was the purest measure of returns paid directly to shareholders despite
its limitations on dividend irrelevance. But recently, RIM gained ground and became a
prominent alternative in research.
Empirical research and numerous studies have compared the reliability of the existing
valuation models and their corresponding value estimates. One of them, conducted
by Francis, Olsson & Oswald, (2000), claimed the superiority of Abnormal Earnings
model or Residual Income Model over DCF and DDM as its value estimates explain
more of the fluctuation in stock prices than the others. This can be attributed to the
adequacy of book value of equity as a measure of intrinsic value and the better
accuracy and predictability of the model. Overall, Penman and Sougiannis (1998)
supported that techniques based on accrual accounting earnings (GAAP) such as the
Residual Income model, provide more accurate valuation estimates than cash flow
approaches (DCF, DDM). However, RIM is not appropriate in firms with high Price-toearnings ratio and Price-to-Book ratio. What is more, Courteau et al. (2000) compared
only DCF with RIM arguing that DCF is formed by DDM and that they are anyway
equivalent. In their study they found that both RIM and DCF have close valuation
errors in case of non-price continuation values but still the equivalence is not fully met
empirically. Overall in most cases RIM yields more accurate results but there are cases
where DCF is preferred. This point was asserted by Franken and Lee (1998), whose
study indicated that the residual income approach incorporates not only value
estimates but also predictability of the security returns which is an indication of a
mispriced security.
In this direction, some studies indicated the superiority of RIM over AEG (Jorgeson et
al., 2011). Penman (2005), supported that RI model estimations approach traded
prices better than AEG model.
Although various researchers and among them Penman and Sougiannis (1998),
supported the superiority of RI model over DCF and DDM in large sample studies,
there are also others who argue against the superiority of RIM. For instance, Lundholm

63

and O’Keefe (2001) pointed out that all models should be equivalent and any
difference in intrinsic value estimates derives from inconsistent assumptions that are
applied to each model. Properly implemented, these models yield equivalent results
for all firms in all years. They consider three types of implementation errors which
cause differences in value estimates. Firstly, the inconsistency forecast error, which
arises when analysts move from the finite forecasting period to the terminal period
described by an infinite growing perpetuity. To be more specific, according to the
authors, errors are observed when the starting value of the growing perpetuity is
mistaken. That is taking the terminal growth rate plus one, times the residual value of
income or cash flow from the finite forecasting period. Hence, there will be different
results, with different directions and magnitudes between RI model and the other two
valuation approaches. Then, there is another significant implementation error labelled
as the incorrect discount rate error. This is caused by not using the weighted average
cost of debt and equity under certain conditions as the discount rate but assuming
that equity is computed deducting debt from firm value arbitrarily. In this case, there
is inconsistency between the discount rate and the dividend discount approach
causing disparities in the value estimates of RIM and DCF. The third implementation
mistake that was made in the prior literature is called the missing cash flow error and
is a result of forecasts not following the clean surplus accounting relation. Basically, it
means that the net income less the dividends do not reconcile the equity of the firm
and thus the implied dividends will be different from the explicitly forecasted ones.
Similarly, these errors arise in cash flow calculations in DCF model.
In an attempt to compare absolute with relative valuation models, there are two main
components to analyse. The theoretical and the empirical one. In theory, PE and DCF
models should yield identical estimates if analysts implement them consistently. For
the empirical assessment and analysis of relative valuation models along with a
comparison with absolute valuation models, various researches were held. A study
held by Demirakos, Strong and Walker (2010) empirically examined the frequency of
use, accuracy in target prices and forecast errors deriving from DCF and PE models. PE
models include trailing and prevalent P/E multiples, EV/EBITDA, EV/EBIT, PEG ratio
and other earnings-based multiples. According to the authors, there is significant
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superiority of PE models over DCF in one measure of target price accuracy and forecast
errors while in the second measure of accuracy and forecast errors there are no
significant differences in performance between the models.
Demirakos et al. (2010) also suggested that analysts use more often DCF models rather
than relative valuation models to evaluate high-risk firms, small firms, firms with
losses, firms with exceeding negative or positive growth in revenues and firms with
restricted business peers. Analysts may use PE more in a bull market and DCF in a bear
market. Even though academic research mainly focuses on absolute valuation models
like DCF, in practice, analysts tend to use more price multiple valuations as suggested
by Asquith et al. (2005). This may happen because relative target prices are more
informative than absolute target prices and thus analysts can use relative valuation
approaches to assess the relative strength of a company in comparison with its
industry peer companies.
As it mentioned before, it is in fact difficult to have final results in agreement, the socalled reconciliation of the models, because of the three forecasted errors. It is a
prevalent process in valuation to assume the same perpetuity growth rate for reasons
of simplicity and to have reconciliation in the models’ figures. In this report, we
followed this approach to eliminate the disparities between the models. The metric
average agreed with DDM, RI and P/E multiples, that the market overvalues Apple so
rational investors are proposed to sell shares of Apple.
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