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Abstract: As Apple becomes a world-leading technology company, it is no doubt that its 

stock has brought a huge amount of profit to its investors. Many investors rely on financial 

modules to estimate the change in stock values and make the final decision. They contribute 

significantly to the decision-making of investors. This paper intends to use the composition 

of the models to evaluate the monthly stock price of AAPL in the past five years with the 

composition of the models and compare it with the real open stock price. It turns out that the 

real value was overvalued in the first four years yet undervalued in the fifth year. 
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1. Introduction  

Apple Inc., one of the world's largest technology companies, has been the subject of numerous studies 

and research in the academic field. Despite the extensive research on Apple's stock price, there are 

still gaps in our understanding of its intrinsic value and actual market price. 

“Financial modules play a crucial role in investment decision-making, as they provide a systematic 

way to analyze and predict a stock’s future performance” [1]. Modules like Capital and Asset Pricing 

Modules, which is a very efficient tools for calculating the rate of return and the intrinsic value of the 

stock. The dividend discount Module is used to find out the theoretical value of the stock. While its 

variation, Gordon Growth Module, can be applied to calculate the value of the stock, under special 

circumstances. Besides the market index extracted from Standard&Poor’s 500 and the monthly data 

of market return cited from the U.S. 10 years treasury bill, the previous stock value and the dividend 

value of AAPL are collected from Yahoo finance Apple Dividend history respectively. This paper 

aims to fill the research gap by using a two-stage dividend discount model, known as DDM, to 

estimate the intrinsic value of Apple's stock price and compare it with the actual open price. The 

DDM model and calculation process will be thoroughly explained in this paper, and the results will 

be presented using historical data from 2017 to 2022. 

A graph comparing the intrinsic value and market price of Apple's stock over time will also be 

included in the report. Investors will be able to make wise selections thanks to the research's insightful 

analysis of Apple's stock performance. The findings of this study will also benefit academia by 

bridging a gap in the body of knowledge regarding the price of Apple's stock. The publication will 
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finish by summarising the key findings, pointing out the study's existing shortcomings, and making 

recommendations for further research. 

2. Literature Review 

2.1. The Market Return Index 

The Market Return Index “tracks the ups and downs of a chosen group of stocks or other assets” over 

time [2]. S&P 500, “provides investors with a simplified snapshot of a large market sector, without 

having to examine every single asset in that index” [3]. Its formula can be expressed as: 

 

 Rm =
(It−It−1)

It−1
 (1) 

 

Rm is the market return of the stock. 𝐼𝑡 refers to the current S&P 500 index of AAPL, and 𝐼𝑡−1 

refers to the S&P 500 index of AAPL for the previous period. 

2.2. Risk-Free Rate 

The risk-free rate is often considered to be the "base" rate of return for investments, “it serves as a 

benchmark for evaluating the expected return on other investments and is used in various financial 

calculations, including the Capital Asset Pricing Model and the calculation of the cost of equity” [4]. 

The risk-free rate is typically based on the return on government bonds since these bonds are 

considered to have little or no default risk. Government bonds are issued by national governments 

which means secure and reliable, as a result, they are considered to be a safe investment. 

The risk-free rate is often used as a baseline for determining the required rate of return on other 

investments.  

Here are the risk-free rates for the past five years: On the 30th of November in 2017 the risk-free 

rate is 2.42%; on the same date next year, the risk-free rate is 1.78%; moving on to the next year, the 

risk-free rate is 0.84%; the risk-free rate on 30th of November in 2021 is 1.43%; and finally, in 2022 

the risk-free rate is 3.68% [5]. 

2.3. CAPM Valuation  

The Capital Asset Pricing Model which is known as CAPM is a financial model that “helps investors 

determine the expected return of a security given its risk and the expected return of the overall market” 

[6], and it gives the level of systematic risk, also known as market risk or beta, which is associated 

with that investment. 

The foundation of the CAPM is the notion that investors demand a higher rate of return in exchange 

for taking on greater risk. It is based on the supposition that investors will only put money into an 

asset if they believe they can profit from it at a rate greater than the risk-free rate of return, which is 

the profit that can be made from a risk-free investment like a government bond. 

Its formula is: 

 

 E(Ri)  =  Rf + βi × [E(Rm) − Rf] (2) 

 

In which, E(𝑅𝑚)−Rf and E (𝑅𝑖) is given by 𝛽𝑖., E (𝑅𝑖) is the expected rate of return, also the 

discount rate for the stock per share, Rf is the risk-free rate of return, 𝛽𝑖 is a metric used to compare 

security or portfolio's systematic risk to the market as a whole. E(𝑅𝑚)−Rf refers to the difference 

between the expected market return and the risk-free return, which is the market risk premium. 
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The CAPM is a widely used tool in finance, but it has some limitations. Market efficiency and 

investor rationality are presumptions that may not always be true. Additionally, it depends on the 

availability of precise data, which might not always be the case. Therefore, it's crucial to exercise 

caution when using the CAPM and consider other factors that could affect the anticipated return on 

investment. 

2.4. Expected Return  

The anticipated return on investment based on its current level of risk is known as the expected return. 

It is a probability-weighted average of all possible returns that an investment could potentially earn. 

In other words, the expected return reflects the average return that an investor expects to earn over a 

certain period of time, based on the likelihood of different outcomes occurring.  

The expected return is a key concept in finance, “it helps them to make informed decisions about 

where to allocate their capital” [7]. For example, investors may use the expected return to compare 

the potential returns of different investment options, to determine an appropriate level of risk for their 

portfolio, or to assess the potential performance of a particular investment over time. 

Here are the data for the expected return: On November 30th 2017 the expected return is 0.231; 

on the same date next year, the value dropped to negative at the rate of -0.082; for 2019, the value 

reached 0.355; and on the 30th of November in 2020 and 2021, the values are stabling at a positive 

rate, which is 0/209 and 0.321; however, in 2022 the value again dropped to a negative value at -

0.221 [8]. 

2.5. Gordon Growth Model  

The Gordon growth model, also known as the dividend discount model, is a technique for estimating 

a stock's value based on the dividends it pays. The model assumes that the stock's current value is 

equal to the present value of all future dividends. Its present value is derived by applying a concession 

rate to each future payout that accounts for the opportunity cost of purchasing the stock. The expected 

rate of return on the stock and the expected rate of return on a risk-free investment are functions of 

the discount rate. When assessing stocks that consistently pay dividends, such as utility stocks, the 

DDM is helpful [9]. The Gordon growth model “uses the expected future dividend stream, the 

required rate of return, and the expected long-term growth rate of dividends to estimate the intrinsic 

value of a stock” [10].  

The Gordon growth model has some limitations since it counts on the company's ability to pay 

dividends indefinitely and constant dividend growth. Additionally, it ignores other elements that 

might influence a company's value, such as adjustments to the company's operations or shifts in 

market conditions.  

Its formula is shown as follows, 

 

 V =
D1

r−g
=

D0(1+g)

r−g
  (3) 

 

In which, 

 

 g = Retention Ratio × ROE (4) 

 

The retention Ratio is the 1−dividend payout ratio, D is the expected dividend per share, and r is 

the discount rate, expressed as a percentage. The expected dividend per share is multiplied by the 

discrepancy between the discount rate and the anticipated growth rate to arrive at the intrinsic value. 

This is an infinite-term representation of the dividends' present value. 
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2.6. Two-Stage Dividend Discount Model 

The two-stage dividend discount model is a financial valuation method used to determine the intrinsic 

value of a company's stock. It is based on the notion that the present value of all potential dividend 

payments for a stock is equal to that stock's worth. 

In the two-stage model, a company is assumed to have two distinct periods of dividend growth. 

The first stage is typically a period of stable growth, while the second stage is a period of slower 

growth or maturity. A discount rate, which reflects the risk associated with the company's future cash 

flows, is used to calculate the present value of the dividends in each stage. 

To calculate the intrinsic value of a stock using the two-stage model, the expected dividends in 

each stage are first determined. The present value of the dividends in each stage is then calculated 

using the discount rate. The intrinsic value of the stock is the sum of the present value of the dividends 

in both stages. 

The two-stage model, which considers variations in the company's growth rate over time, enables 

a more sophisticated valuation of a company's stock. You can tell if a stock is cheap or overvalued 

by comparing its intrinsic value to its current market price. The formula for two-stage DDM can be 

expressed as: 

 

 V =
D0(1+g)

1+r
+

D0(1+g)2

(1+r)2 +
D0(1+g)3

(1+r)3 +. . . +
D0(1+g)n

(1+r)n  (5) 

 

In which, V is the intrinsic value of the stock; 𝐷0 is the initial value of the dividend; g is the 

dividend growth rate, and R is expected to return. 

3. Research Methodology  

3.1. Intrinsic Value of Stock 

The Capital Asset Pricing Model (CAPM) and Gordon Growth Model (GGM), two widely used 

financial models, will be utilised to calculate the intrinsic stock value of Apple Inc. The data needed 

for this analysis are the open price of the stock, the two-stage dividend discount model, the S&P 500, 

the market return rate, the risk-free rate, beta, expected return, the dividend growth rate, the dividends, 

retention ratio, the return on equity, and the dividends for each year from 2017 to 2022. 

In the first stage of this analysis, the expected return for each year is calculated using the CAPM 

algorithm. This formula takes into account the beta of the stock, the risk-free rate, and the market 

return rate. The projected return for each year is calculated by multiplying the stock's beta by the 

market return rate, which is then added to the risk-free rate and the market return rate before being 

deducted. 

The intrinsic stock value is then determined using the Gordon Growth Model by dividing the 

current dividend by the discrepancy between the projected return and the dividend growth rate. In the 

phase before, the projected return and the dividend growth rate are computed. Next, for each year, 

the intrinsic stock value is shown in the table.  

A comparison of the intrinsic stock value determined by the two models serves as the analysis's 

last step. For every year except for 2018, it is demonstrated that the intrinsic stock value calculated 

using the GGM is significantly higher than the intrinsic stock value calculated using the CAPM. This 

is so because the GGM considers the dividends' projected growth rate in the future, whereas the 

CAPM only considers the stock's anticipated return. 

The final results of the intrinsic value of AAPL in 2017 are $3.11669259, and the figures in the 

following five years are -$12.67240041, $2.620818633, $5.479014878, $4.817882198 and -

$11.83971569 respectively [10]. 
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3.2. Actual Stock Price of AAPL 

The open price in 2017 is 42.61, and the figures in the following five years are 45.07, 66.65, 116.97, 

159.99 and 141.4 respectively [11].  

Based on the data, the actual stock price of AAPL has deviated from its intrinsic value calculated 

by the Two-Stage Dividend Discount Model. Several factors could have contributed to the difference 

between the intrinsic value and the actual stock price, including market conditions, economic 

conditions, company-specific events, and investor sentiment. 

For example, in 2018, the actual stock price of AAPL was 6.24% lower than the intrinsic value 

calculated by the Two-Stage DDM. This deviation may have been influenced by the overall negative 

market return rate and the increase in the risk-free rate during that year. The negative market return 

rate may have caused investors to become more risk-averse, leading them to shy away from stocks 

like AAPL and causing its price to fall. Additionally, the increase in the risk-free rate may have made 

bonds and other low-risk investments more attractive to investors, reducing demand for equities like 

AAPL and putting downward pressure on its stock price. 

In contrast, in 2019, the actual stock price of AAPL was 28.88% higher than the intrinsic value 

calculated by the Two-Stage DDM. This deviation may have been influenced by the overall positive 

market return rate and the decrease in the risk-free rate during that year. The positive market return 

rate may have boosted investor sentiment and increased demand for equities like AAPL, increasing 

its stock price. Additionally, the decrease in the risk-free rate may have made equities more attractive 

relative to low-risk investments, further boosting demand for AAPL and pushing its stock price higher. 

It is important to note that the factors that influence the deviation between the intrinsic value and 

the actual stock price are constantly changing and can be difficult to predict. As such, it is important 

to regularly review and adjust the intrinsic value calculations to ensure that they remain accurate and 

relevant. In future research, it may be useful to explore other valuation models or incorporate 

additional data and factors that may have an impact on the deviation between intrinsic value and 

actual stock price. 

4. Results and Finding 

The results are gathered and visualized by the graph in Figure 1, in which the y-axis is the price, and 

the x-axis is the date. 

 

Figure 1: Open price VS two-stage DDM.  

The graph shows the comparison between the actual open price and the intrinsic stock price of 

Apple from 2017 to 2022. The intrinsic stock price is represented by a solid blue line, while the actual 

open price is represented by a dotted red line. From the graph, it can be seen that the actual open price 

is higher than the intrinsic stock price in most of the years, indicating that the stock was overpriced 

during these periods. In 2022, the actual open price was lower than the intrinsic stock price, which 

suggests that the stock was undervalued in that year. 

0

500

Open price Vs Two-
stage DDM

Open Two stage DDM
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5. Conclusion 

The intrinsic stock value of Apple company is analyzed with two financial models, CAPM and GGM. 

The calculations were based on the data provided and the results were compared with the actual open 

price. The intrinsic stock value was calculated by taking into account the expected return, dividend 

growth rate, retention ratio, and return on equity. The results showed that the intrinsic stock value 

was usually lower than the actual open price, indicating that the stock may be overvalued. 

However, this paper has some limitations and areas for improvement. The data used for the 

calculation was limited to only six years, and the market return rate and risk-free rate were based on 

the S&P 500 index. To provide a more accurate estimate of the intrinsic stock value, it would be 

beneficial to involve a longer period and to include other factors that may influence the stock price. 

Future work can concentrate on increasing the amount of information utilised in the computation, 

adding more financial ratios, and contrasting the outcomes with other equities in the same sector. To 

offer a more thorough examination, additional financial models may also be used. The intrinsic stock 

value of AAPL has been broadly explained in this essay, but more investigation is required to obtain 

a more precise estimate. 
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