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Abstract: This study focuses on the cyclic trend of storage chip prices, which are influenced
by such factors as technological upgrades, macroeconomic policies, and global demand and
supply size. To be specific, through the history of a few major semiconductor manufacturers
including Samsung and Micron that provide historical data, plus macroeconomic indicators
such as GDP growth, inflation, and global trade conditions, the study uses the time series
analysis that includes the ARIMA model to recognize the price cycles as regular events. Apart
from time series analysis, the regression models were used to ascertain the influence of the
macroeconomic variables in price fluctuations. The results concluded that storage chip prices
follow a certain pattern, meaning that periods of economic growth cause price hikes
facilitating investment opportunities while recessions open up possibilities for long term
buyofts at low prices. The scholars noted that traditional econometric models are helpful, but
it is also notable to provide real time market evaluations and see new technologies that the
entrepreneur should be aware of their forecast future price trends. In general, the fundamental
ground for investors to deal with the fluctuation of the semiconductor market that is based on
these cyclical trends is presented in the paper.
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1. Introduction

The technology industry has gone through significant oscillations in recent years, with big booms and
busts particularly in relation to storage chips’ price tags swinging up and down. Storage chips are
essential components that underpin many electronic devices, and their prices have been known to
fluctuate severely due to a range of technical and underlying drivers such as shifting technologies in
electronics, changes in demand and supply in certain markets, and variations in macroeconomic
factors in others. The COVID-19 pandemic worsened the situation, leading to disruptions in many
affected countries around the world. There were shortages and instances of overfilled storage capacity
for manufacturers and retailers. The price of storage is an incredibly relevant issue that goes beyond
the impact on the end consumers, but it also raises some questions regarding manufacturers and
investors [1, 2]. But now, performance in recent years, such as big data, artificial intelligence (Al),
and the Internet of Things (IoT), has escalated the urgency to have more storage chips, with this, in
turn, inflating the cyclic nature of the prices of the chips [3]. Basically, storage chips are an immensely
competitive market where broad price movements happen, and they are not often easy to forecast. It
has become more vital for those in the technology industry to gain an understanding of these cycles

© 2025 The Authors. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(https://creativecommons.org/licenses/by/4.0/).



Proceedings of the 3rd International Conference on Financial Technology and Business Analysis
DOI: 10.54254/2754-1169/138/2024.18803

and for those who want to invest wisely in the current days to acquire useful knowledge on the subject
matter.

Various studies have indicated that the price movement cycle is very relevant to firms’ profitability
and to long-term strategies for investing in the dynamic technical fields that deal with information
technologies [4]. Nevertheless, despite the importance of price cycle in the investment decision-
making process, there is currently a significant gap in the existing research in respect of the cyclical
nature of storage chip prices, the factors driving these cycles and the direct implications for
investment opportunities arising out of them [5]. While other research studies have focused on the
macroeconomic aspects affecting the semiconductor industry and even on the technological
advancements that have generated demand for other electronics, there is to this date a deficiency of
in depth studies on the price cycles of storage chips from an investment perspective [6].

This research aims to fill this gap by providing a comprehensive study of the cycles of storage chip
pricing. The examination of the past price data as well as the evaluation of the macroeconomic
indicators will be done in order to create a predictability model for the price movements and to find
the points for the best investment. With this approach, investors will be given practical information
that will help them manage the tricky market conditions of the storage chips market during various
phases of the economy’s advancement. Specifically, the research attempts to determine the
relationship between the economic cycle and the structure of the market for storage chips itself and
to find out the indicators which would be informative enough for the use in the adjustment of the
investment strategies dependent on the economic phase. The research analyses the main causes of the
changes in the price of storage chips like the state of the economy, advancement of the technology,
and trends in the market [7].

2. Literature Review

Storage chip prices are well known for their cyclical behavior, and they mainly rely on the economy
and the specific industry conditions. Different steps of economic waves may alternatively be stored
in the storage media, database on bond prices, etc. Various experts have explored price cycles in the
technology sector, but it is still a challenge to reach a harmonious understanding. This section of the
paper is a discussion of the main economic theories, empirical evidence, and aspects of the problem
that need better research.

The cyclical movement of storage chip prices is a common explanation for established economic
theories. One such theory is the Kondratieff wave, which outlines long-term economic cycles driven
by technological advancements [5]. Driven by this trend, innovations and progressive industry
development increase the demand for storage chips and move prices up [1]. Nonetheless, these growth
periods are followed by downturns, where demand slows down, leading to lower prices as the market
reaches saturation [5]. The cycles of rapid upturns and downturns that occur in many technology-
driven industries, with storage chips being no exception.

Schumpeter's idea of "creative destruction" provides some more depth on how innovation impacts
the industry's cycle of creation and destruction. This framework talks about a routine shift in prices
because of the cycle of innovation, disruption and then revamp [8]. Essentially, for memory devices,
fresh engineering concepts, like the ones seen in chip designs or production methods, trigger
significant cost reductions. The soaring competition from these advancements may, temporarily,
lower prices as businesses aim to grow their market presence. As time passes, new customers will
start to adopt these products, and eventually, their prices will start to climb [6]. The ongoing cycle of
these disruptive and reviving phases is a defining feature of markets where new technologies play a
vital role.

Recent scientific studies have proved that macroeconomic aspects such as GDP growth, inflation
rates, and customer demand are the main force in the appraisal of the archiving chip prices [4][7].
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Expansion of the economy is a period in the country when there is an increased consumption of
household products, mainly electronic products, which of course leads to a greater demand for storage
chips, which in turn causes the price of chips to sell higher [2][7]. Also, in the down slopes of
economic periods the low sales of digital products (such as mobile phones, tablets etc.) by the
consumers lead to more supply than demand. For the return of the Chinese electronics, which is
already reflected.[7] Distribution of world media commodities as well as imposition of tariffs,
formation of trade barriers, and related things have been obvious as well as one of the examples of
geopolitical problems that have spoiled the production of semiconductors [9].

Currency exchange rates are yet another category of factors that determine the cost of storage chips.
Since producers of semiconductors work in many countries, the currency exchange rate changes have
a direct influence on production costs and hence consequently on export and profit margins. For
instance, an unfavorable exchange rate can increase the cost of imported raw materials. This situation
requires manufacturers to raise their prices while keeping the desired profit margin. According to
research carried out by Stiglitz and Weiss, the money availability by the bank and the interest rates
are some variables that affect the firm’s decision to invest in production capacity, which eventually
results in the supply of semiconductors [10]. This is especially true in the capital-intensive sector of
the semiconductor industry where companies mainly rely on external finance to build production
plants [10].

As far as macroeconomic factors are concerned, the internal dynamics of the semiconductor
industry heavily affect the cyclical nature of storage chip prices. The production of semiconductors
involves high fixed costs, which result in companies having strong incentives to produce at large
volumes to have economies of scale [10]. However, this strategy to foster efficiency can cause supply
demand misbalances. Manufacturers multiply they're the production increase from the initial levels
to be able to have a continuous flow of the supply making for the necessary demand fulfillment but
on the downside, if the market is poor and these unexpected orders fall through then the manufacturer
is left with excess inventory which in turn leads to low prices [6].

The effectiveness of storage chip prices is a core element in the mix of product pricing by market
players. As detailed by Teece et al., companies with dynamic capabilities are better at dealing with
such periods by linking production processes and supply chains to market conditions [11]. On the
other hand, less flexible companies with tight production processes, especially small firms, may not
be able to cope with the price changes, resulting in higher production costs and reduced profitability
during downturns [10]. Product costs and profits are not the only aspects affected during the cycle,
but the flexibility of each company creates stronger ties to recurring economic booms and troughs in
the market.

One more major cause of the cyclical phenomenon in the storage chip market is technological
advancement. According to Moore's Law, there is a sensory overload such that the microchip doubles
its number of transistors nearly every two years, instead of the law of development of chip
performance and decrease of manufacturing cost that was initially expected [12}. The rapidly
evolving technology continuously generates peaks through the demands of the latest devices and
applications seeking more advanced storage solutions whereas on the flip side, the market becomes
too crowded with new technologies and the demand for the older chips’ decreases driving the price
lower until a new wave of innovation fuels further interest [12]. The cyclic nature of the process of
technology adoption and obsoletion is, therefore largely interlinked with the pricing structures for
storage chips.

The scientific approach of predictive analytics has been accepted as a powerful predictor of future
price changes in the semiconductor industry. Shmueli & Koppius have formulated mathematical
models using prices of similar products and a few economic indicators from the last thirty years to
predict the cyclical movements in storage chip prices [13]. These techniques enable business
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participants and financiers to predict the trend in the market by making informed decisions regarding
the management of stock and capital investments. Nevertheless, despite great strides in predictive
modeling, the question as to the when and how much of future price curves will remain to be answered
[7].

In contrast to the prevailing literature, which is mostly about the macroeconomic and industry-
specific factors affecting storage chip price cycles, there is a characteristic imperfection in the
understanding of how these cycles can be invested in [13]. Existing research tends to prioritize the
examination of broader economic forces shaping the industry or the technological advancements
driving demand. However, limited attention has been given to integrating the diverse insights gleaned
from these studies into a coherent and accessible framework that can be readily comprehended by
investors. Therefore, this research seeks to bridge that gap by combining insights from both
macroeconomic analysis and industry dynamics, offering a comprehensive understanding of how
storage chip price cycles impact investment returns [4][14].

This study is aimed at presenting the whole picture of the cyclical nature of storage chip prices and
the factors affecting their fluctuation by analyzing both historical price data and macroeconomic
indicators. Economic Consideration will allow investors to better anticipate market shifts and identify
the most advantageous points for entry and exit, thus resulting in improved spot in this highly volatile
and competitive sector investment.

3.  Methodology

A number crunching approach for probing into the periodic trend of storage chip prices over the past
three decades is the critical tool of the study. The aim of'this project is to pore over industry documents,
market data, and key larger economic signs. It seeks to pin down the causes driving the price changes
while potentially kickstarting a fresh phase for investment opportunities. The two decade timeframe
holds import as it paves the way for examining the varying phases of the economy. Hence, it allows
a glimpse into how prices performed during growth and shrinking periods [12].

Raw information for the investigation will be extracted from Bloomberg and Statista, and it
includes the process, production, and sale of the main browsers of Samsung, Micron, and SK Hynix.
Part of the research will be enhanced by bringing in more macroeconomic data such as GDP growth,
inflation rates, consumer electronics, etc. This can also be used for websites that cannot be normally
scanned [15].

The main purpose of the analysis is to identify the price cycles through the ARIMA
(AutoRegressive Integrated Moving Average) model, which is a familiar and quite old technique for
the analysis of nonstationary time series data. The ARIMA model is in such a situation used for
showing the price changes in different seasons and for the purpose of doing the regular monopolies
of the storage chip market. The information will also be used to predict future price movements, so it
is the main point that will help in investment strategy development [16].

It should be noted that the models with the Time Series Analysis would be linear regression models
that will be utilized to find the relationship between the storage chip prices and the GDP growth,
consumer demand, global trade conditions, and any other such macroeconomic factor. This analysis
will not only identify the positive and negative impacts of the factors on the price movement but also
support them with the statistical tests[17].

Visually examining the data for hidden patterns or trends using Edie methods will also be one of
the EDA techniques to be applied (EDA). EDA will help reveal some of the investment opportunities
in the price cycles by highlighting both the deviations, correlations, and not common data and the
data trade in anomalies [8].

When it comes to delicate issues such as the adaptability of the models amidst advancing
technology, we will also conduct a series of trials to demonstrate in a crash situation. Under varied
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economic situations, including economic downturns, tech progress, and fresh trading rules, we will
carry out sensitivity analyses during these trials. These tests would then help us understand how the
susceptibility of storage chip costs to distinct macroeconomic conditions drives the consistency of
the price cycle [18].

The research will follow analyzing the changes over time, predicting with regression models, and
sifting through data in a preliminary manner. These methods ensure our research covers all the bases
and delves into all factors, even the smallest and biggest ones that influence the price of storage chips.
Moreover, we're going to mix historical data with markers of economic health using mathematical
models these aids in grasping how storage chip prices evolve with time.

4. Discussion

This study offers plenty of useful information about the cyclical nature of storage chip prices and its
effect on investment opportunities. The exercise of historical data and macroeconomic indicators
makes it clear how different aspects of the storage chips market determine the price fluctuations.

One of the primary findings is that the research emphasizes that the storage chip market runs cycles
that can be predicted, that are to a large extent the result of technological innovations and the vagaries
of the demand wave. Changes in the need for storage media and therefore the corresponding price
fluctuations are major contributing factors in innovation periods. However, the market saturates, and
innovation slows down shortly and therefore the need for these advanced chips decreases as a result
of which the price comes down [1][15]. Eventually, the newly introduced business cycle is valid by
the so-called Kondratieff' wave theory-a longstanding economic principle stating that long economic
cycles are thus linked to technology [5].

Besides, macroeconomic factors are also the factors that take part in the formation of these cycles.
At the time of economic growth, producers generally output less at higher levels of prices as a result
of increased demand for more electronic devices however, at the time of economic recession prices
of chips may decrease due to the fact that consumer's purchases fall [2][7]. Furthermore, external
factors namely, trade wars, geopolitical tensions, and global supply chain disruptions also influence
the market state and determine price fluctuations, especially when it comes to the semiconductor-
based supply chains [9].

Perhaps the most interesting fact coming from the project is that demand and supply concerns
notwithstanding, storage chip prices are still largely affected by bigger economic indicators such as
GDP growth, inflation rates, and trade balances [10]. With the use of regression analysis, the paper
estimates some of the most influential macroeconomic factors responsible for prices and hence, this
can be a solid guiding tool for the investors. For example, in conditions of economic recovery and an
increase in GDP and consumer demand for electronics one would say yes to a rise in storage chip
prices thus the opportunity for an investment is there [4][10].

This study uses the ARIMA model, which is a great tool for forecasting price trends. It does this
by looking at past data and seeing how it can apply to the business landscape, sharing these findings
effectively with investors. Take, for instance, if the model forecasts a price increase because of the
rising consumer demand or new technological innovations, investors could consider increasing their
stakes in the semiconductor market [18].

Despite the usefulness of these models, there are drawbacks to using the models. One of the
obvious ones is the fact that these are purely historical data sets, the predictive capability of which is
diminished by the nature of the infinite development of the industry. The cyclical patterns identified
in this research [19] could be subjected to the impact of technological breakthroughs, unexpected
economic events, or changes in global trade policies. Furthermore, the storage chip market being very
sensitive to external economic shocks like geopolitical tensions and supply chain disruptions may to
lead to price fluctuations which conventional models are finding hard to capture [9][18].
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Nevertheless, this research is a useful source to becoming familiar with the fact that storage chip
prices operate in cycles. The integration of the macroeconomic framework into the specific industry
context study is extending the range of the price cycles by which the potential risks and opportunities
are identified by investors [4][14]. The investors who possess skills in foreseeing and interpreting
these cyclic trends are those that can make ideal choices and avoid monetary loss.

Finally, the findings point out that time and awareness are crucial in the storage chip market. The
people who can identify the tops and bottoms of the cycles of prices will perhaps enjoy a better
percentage of returns, while those who neglect these cycles will be subjected to the most risks. This
research has a constructive impact on the better understanding of the semiconductor sector and grants
the investors the necessary instruments to confront the cyclic fluctuations with ease [11].

5. Conclusion

This study has made a detailed analysis of price cycles of storage chips and the underlying factors
that are behind them. The amalgamation of historical data with vital macroeconomic indicators has
thrown light on the role of technical progress, changes in consumer demand, and external disturbances,
such as trade tensions and geopolitical risks, in the formation of price changes within the storage chip
market.

The research findings reveal that these cycles are predictable and, therefore, they can be very useful
for market agents. During the periods of economic expansion, combined with surplus consumer
demand for electronics, the storage chip prices usually rise. This is a big investment opportunity.
Conversely, economic recessions and oversupply situations often result in price decreases, which
mean there could be opportunities for long term investors to enter the market at such low prices.

One of the major points of this study is in the clearest way how the models such as ARIMA and
regression analysis are really relevant in the prediction of future price trends with the analysis of past
price cycles. Of course, the usefulness of these models notwithstanding, it is necessary to take into
account their potential pitfalls. The unpredictability of technology, unexpected economic events, and
external disruptions can be forces that hinder the precision of future forecasting sometimes. Thus,
this draws attention to the merits of a dual intervention method: coming up with predictive models in
association with real time market evaluation and keeping abreast of macroeconomic developments.

Beside finding cyclical patterns, this research also highlights the relevance of timing and
attentiveness to investment tactics. Those who can identify and understand the stages of the price
cycle are some of the properties that have the highest returns while at the same time they limit risks.
Meanwhile, the individuals who are less acquainted with these cycles may have a hard time in
adjusting to and managing the often-turbulent storage chip market.

Moreover, the present study not only illuminates the semiconductor industry's conduct in the
economic cycle but also presents a broader picture of this industry. Through a circuit that predicts the
price changes and gives macroeconomic indicators, this study is like a roadmap for both the beginners
and the most experienced investors who want to optimize their market timing.

Looking beyond, the prospective research projects should strive to monitor the evolving
semiconductor technology and the potential for these developments to cause and affect the cycle of
prices. The solutions to the challenge should include the development of the cutting-edge
technologies and an increase of market dynamism. Hence, it is essential to upgrade predictive models
and strategies to be more effective in a fast-changing industry.

In conclusion, this study sheds light on the cyclical behavior of storage chip prices which in turn
allows an investor to have some analytics to dig through the situation in hand. The investors who
know why these cycles occur and even predict them become capable of making informed decisions,
noticing the best instances to invest and thus minimize market risks.
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