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HIGHLIGHTS

e Analyze and study the relationship between supply and demand in the case of variable information capabilities.
e Propose a method to study the relationship between changes in market demand and external resource inputs.
e Calculate the optimal investment timing of different quality products by external resources research through numerical calculation.
e Under the variable information, a set of enterprise income maximization analysis mechanism is formed.
When the product quality is limited and the information capability is variable, we
propose the enterprise enhances corporate profits by changing the relationship between
market demand and external resources. We assume that the information capacity
can be changed through the input of external resources. In this paper, we present a
research agenda that empowers external resources to transform consumer information
Keywords: capabilities and hence market demand. The result shows that the higher the quality of
Supply-demand law the product, the more market demand can be obtained by investing in external resources
Information capability in the early stage. The research of this paper provides a set of models for enterprises to
Information variable choose a better opportunity to promote their products according to the quality of their
Market choice products or services, which will help enterprises achieve better returns in the short

term.
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1. Introduction

Market participants perceived differences in demand for goods by the market on the impact of product quality
awareness [1]. A class of products often have an incomplete understanding of the consumers before they enter the
boom period, which would affect the sales. Businesses can further their market needs by enabling them to access
more information (improving user perceptions), thereby their business profit goals will be achieved or higher access to
enterprises will be gained by vague market perceptions when the market has enough information [2,3].

Clifford Geertz [4], the American anthropologist, has a description of how a market economy works, in which buyers
and sellers use intrigue to manipulate product information. The information in the market is asymmetric, that is, sellers
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know more about products than buyers. Akerlof G [5], the Berkeley economist, used a simple example to explain the issue
of information asymmetry in his Nobel Prize article: “The Lemon Market”. He assumes that the information asymmetry
increases barriers in many transactions, but only in some extreme cases the markets would failed [5]. Most business
transactions are not simply called “success” or “failure”. We will show that the weak side with limited information
capability in information asymmetry is the key to improve efficiency [6].

It can be found that the seller is always on the side of the information flow, or can change the information in these
statements. Therefore, it can be seen that enterprises can change the market information capability. In other words, the
consumers increase the possibility of purchasing this service.

The change of information capability can be manipulated intentionally or it can be an inevitable trend of develop-
ment [7,8]. As the consumers’ information capabilities improve, the company’s profit margins per unit product tend to
decline, and the total revenue may increase or decrease. This depends on which part of the information capability is be-
tween the two regions. In the different information areas, the attitude of the business is opposite. In one information area,
they support strengthening consumers’ information capability, while in another, they oppose strengthening consumers’
information capability [9].

In order to achieve better profits, enterprises look for the right time and improve their sales further by changing
consumers’ information capability. At the same time, enterprises try their best to avoid the increase of consumer
information capacity beyond a certain range, which will lead to the decline of the overall profits of enterprises. Therefore,
it is necessary to study and analyze the market supply and demand relationship after enterprises change their information
capability.

The standard supply and demand law in economics relates price and quantity; equilibrium is achieved when the
consumers’ downward demand curve and the firm’s upward supply curve intersect. When Alfred Marshall more than
a century ago first systematically studied the law and its applications, he used it merely as a convenient technical
device [10]. Neoclassical economics since has made it the most important theoretical pillar. The core content of the
supply-demand law has remained the same over the past century, in which the world economy has undergone dramatic
transitions. However, products in the modern economy are much more complex after a century later, and hence the
capability to ascertain their quality from the consumers’ side plays a paramount importance in purchase decisions.

In the days of Mill and Ricardo, there were already vocal critiques by well-known thinkers like Charles Babbage [9]
and Clie Leslie [11], questioning the assumption of classical economics of perfect information capability. Fast forward
to 1970, Akerlof's work [12] on the ‘Lemons Problem’ clearly pointed out that strong information asymmetry about the
product’s quality can lead to ‘market failures’. Mutually beneficial deals between sellers and buyers may not happen,
if the buyers cannot reliably determine the quality of the objects under transaction. Despite much current research on
many other interesting areas of Information Asymmetry [ 13-16], the fundamental insight of Akerlof is not yet adequately
incorporated into mainstream economics. In standard textbooks one encounters ‘price’ and ‘quantity’, rarely ‘quality’
is adequately modeled. Yi-Cheng Zhang [8] designed a model for the supply-demand law with quality and limited
information capability. In this paper we can easily find that the limited information capability can be changed in know.

In this work we shall consider an alternative version of the supply-demand law, with quality and imperfect information
as the key ingredients. We consider a continuously varying degree of imperfect information, with the view in Supply and
Demand Law under Limited Information as a special [9], extreme case. We posit that in all economic transactions, some
degree of information imperfection always exists. In the modern economy, the conduct of daily life necessitates a myriad
of products and services, which become ever more complex in their visible and invisible features. On the other hand,
enterprise can change the quality and imperfect information economic way, and enhanced the demand in short time.

2. Demand law under variable information

Consumers have certain information capability in the market. They can perceive the service quality of products. When
the information capability of consumers is infinite, they can fully perceive all the information of products. However, when
the information capability of consumers is insufficient, or when it comes to information capability, they cannot feel the
information of goods at all. On the one hand, consumers’ information capability comes from their own consumption
experience; on the other hand, it comes from the product information and service provided by producers for the society.
Just as Apple’s mobile phone quickly takes consumers’ information capabilities on mobile phones to a new level, and it
also creates more demand. Therefore, we can see that consumers’ information capability depends on their own cognition
and the quality of products provided by producers, both of which will affect the market demand for products.

In this paper, the quality of the products is not use money to measure (such as before the iPhone appeared, some
mobile phone the price is higher than the apple mobile phone, but when it emerges, great changes have taken place in
social cognitive quality of the products). Therefore, product quality (Q) and product price (P) are treated as independent
variables in the research process of this paper. Before or during the appearance of high-quality products, some consumers
will buy products with higher prices and lower quality. The correlation between quality and price can often be dealt with
through market transactions, which often depends on the market information capability of consumers.

This article focuses on the whole market demand, the total demand in the market comes from N consumers. Although
the information capacity of these consumers tends to have some differences, there is always an average information
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capacity, we call that market average information capacity. The total market demand can be expressed as:

N
q(Q.p.e) =Y a(Q,p. ) (1)
i=1

Since potential buyers can decide to buy a product or give up buying a product, it can be considered that each product
has strong substitutability. Suppose the total demand of the markets where all N potential consumers purchase the
product is 1, and here we consider the total demand of the market as 1, when the total market demand is 0.3, it means
that 30% of the consumers in the market are willing to purchase product. This article focuses on product quality, price
and information capabilities are used unspecified units of the ratio. Therefore, the number of purchases (q) is linearly
proportional to the “likelihood” of the consumer purchasing the product.

It can be found that the quality of the products is given a new role. However, consumers often have weaker sensitivity
to the quality of the products. That is, when the sellers in the market make the corresponding opaque information, the
consumer’s behavior reaction on quality-driven consumption will be slow. This relationship is described [13] as follows:

q(Q. &) = A(Q — AQo)/(1 — AQo) (2)

where A is the above-mentioned confidence factor. Note that g (Q max, ¢) = A, for any ¢. In proposing the above formula,
we try to keep the functions simple and whenever possible, linear functions are preferred. Qo = 7/8. The choice of
parameters seems to be somewhat contrived; this is because the formula is a special example of the full expression g

(Q.p, &)
3. Changing the limited information capabilities through economic way

Obviously, when information capabilities cannot be changed by external forces, the market demand tends to move
forward to the current information capabilities. As a result, many excellent products cannot be sold well in the market
or have to wait for longer time to produce sales on the outbreak. If the timing of a good product entering the market is
not good, it is very likely that the product will die. For example, when a product enters the market, the market does not
know enough about the product, then the consumer does not purchase the product, causing the product disappeared. For
most good products often need to wait for a long time to go through this process, this process is a waste of consumers
and social resources. Therefore, when new and excellent products change, we can change the information capabilities of
consumers through external means (such as increasing the popularity of products), so that the original demand tracking
changes (or increase demand) and the enterprises can better provide services for the community.

Under the framework of the information economics and some current research, we can easily find out that the external
sales can increase the overall sales volume. Lee W ] and Kim D S [17] pointed out that the demand per unit time market
is affected by the product price and product marketing costs. Obviously, the amount of marketing costs can change
consumers’ perceptions of product (or informative), so this article uses the model presented by Lee W ], Kim D S to describe
the firm'’s investment in changing market information capabilities [ 17]. Using M to represent the firm’s investment needed
to change consumer information capabilities, the increase in sales can be expressed as [18].

Aq = Kp~*MP (3)

Therefore, K is coefficient, p is price, « is price effect, 8 is M effect. In the second part, as an invisible variable p should
be hidden in Q, so we can also remove p and «. Then the quality of goods is Q. the sales is g, unit profits is g, and total
profits is G.

When the quality and price does not change, in order to increase sales, the external means used can be seen as
enhancing the information capability of consumers. When this capability is changed, it tends to fall back quickly in
unsustainable investments. This process often needs to be maintained for some time to maintain the market information
capacity at this level so that the market can adapt to this level of information.

To change sales volume through external forces is essentially to change information capability. At this time, consumers
in the market are more likely to obtain sales information, and then change the information ability of the market. In order
to describe this phenomenon better, this article made the hypothesis as follows.

Hypothesis 1. This change in the information capacity can be seen as an instantaneous completion, but maintaining this
information capacity requires constant external input, namely through the investment of the external force to shorten
the time of the information the power to change demand.

Hypothesis 2. For any kind of product, there is a market optimal information capability, so that maximize corporate
profits, we define as &*.

In response to market conditions, we make the following assumptions that manufacturers fully understand the quality
of their products and that they have ended their production. Market intelligence capabilities are far below ¢* when M is
not invested. This is because when the market information capacity is too abundant, it has already begun to affect the
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Fig. 1. The effect of M on ¢ for different &.

overall revenue of the market. At this time, the external resources invested by enterprises tend to reduce the information
capacity. In this section, we would not discuss it. We only discuss the market demand before and after the product has
entered maturation period so that the role of external forces ¢ in the market is far less than &*.

After increasing the external force, the market demand has two parts. The first part comes from the demand of the
market under the original information abilities. The other part comes from the change of external forces. At this moment,
the introduction of external force ¢ can describe the change as shown in Eq. (4).

q(e1,Q) = q (g0, Q) + KM” (4)

In the supply and demand law under limited information of Zhang [9], in consideration of the quality of goods and
price given, there is an information capacity to maximize the benefits of business, and then increase the consumer’s
information capacity will have a negative impact on the enterprise. Therefore, enterprises have the power to change the
ability of consumers’ information. Therefore, when the ¢ is changed, the & can be made at most to the maximum benefit
&* that can be made by the enterprise. At this time, the sales volume in the market corresponds to g*(¢*). Therefore, K is
considered as a function of g(¢) and q*(¢*) appropriately protect the enterprise increase investment.

K=q"(¢) —q(e) (5)
When Q is fixed, q*(e*) is fixed value and q(e) is uniquely determined by &.
v 8v/1—QQ’
q (") = (6)

70 +VT-Q(1+VT-Q-Q)
And defined at Q = 1, ¢* = 1. &7 is the result after the addition of ¢ changes, the q(Q, ¢) = A(Q — AQyp)/(1 — AQp), and

Q=7/8,A=1/(14+¢).WhenQ =0.5and g =1, optilpal &= 7(1}%&%4@' ~ 1.98744.

As can be seen from Eq. (4), the effect of M on ¢ for different g is shown in the Fig. 1:

It can be found that given the quality of Q, the earlier the firm can achieve better sales by changing the market
information capability through external forces, the better result will be achieved. That is, in the situation that Q has
already been determined, the sooner the M is put into effect, the more obvious the effect is. In the situation where the
market conditions are same, the market responses of the products of different qualities after entering M are obviously
different. (See Fig. 2.)

The products with better quality are easier to be recognized by the market. In the case of investing the same M, the
market has a much higher awareness of the products with good quality than the products with general quality, that is to
say, the effectiveness of M is obviously different for products with different quality. At the same time, it also shows that
the better the quality of the product, the sooner it should be put into M.

4. Supply side

When the quality of products produced by enterprises has certain differences, the corresponding optimal market also
has some differences. Therefore, when observing the specific market investment resources of a certain product, it is
necessary to clarify the quality of its products Q, otherwise it may have the opposite effect. When it is clarified that
the quality is a certain Q, M becomes a new variable. However, M as a one-time total expenditure should be averaged in
the cost per unit of product represented by the sales volume when calculating unit profits. The definition as follows.

My =M -q(e1) = M - q(&o, M) (7)
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g(Q, M, g) =1-Q — Mj(g, M) (8)
=1 —Q_M'q(g(),M)

Obviously, in the given case, g(Q, M, &) has a different display than the initial Q and &g, and the Fig. 3 shows that for
different Q = 0.5, we will give different &g.
When gy = 5, there are the following phenomena for different Q as shown in Fig. 4.
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Fig. 6. The optimal G is the corresponding market information capacity.

5. Total profit
5.1. The total profit under normal circumstances

We are ready to take the demand and supply sides to meet in the market. The firm’s total profit from a given type of
product is defined as

G(Q, &) =g(Q)q(e, Q) (9)
= (1-Q)A(1 — AQo)/(1 — AQo)

We can find products in different quality, with the increase of consumers’ information capability, the profits of the
enterprises is quite different. When the quality of products is poor, the benefits they can get will increase with the
consumers’ information capability reduce. When the quality of products produced by enterprises is within a certain range,
the total profits of enterprises will increase with the increase of information capabilities. However, for the products with
different qualities, there is always an information capability that enables them to obtain maximum profits. That is, when
Q is determined, the optimal G is the corresponding market information capacity (see Figs. 5 and 6):

. —7+15Q —8Q*—7,/1-3Q +3Q>— Q3

T T 8(-Q+ Q%) 1o

Obviously, the maximum consumer information capacity required by the optimal earnings of enterprises increases
with the increase of Q (the information capacity decreases with the increase of ¢). In this case, if the enterprise gives the
quality Q and guides the consumer to the corresponding optimal information capability, the quantity of products that the
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Fig. 7. The change of market demand with quality Q.
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Fig. 8. The different information capabilities to enhance the contribution of sales of enterprises.

enterprise can sell can be converted into an equation:

1 1
q*(S*, Q) — 1+e* (Q l1+s* QO)
1-17+Q

Fig. 7 shows the change in market demand with quality Q when the market information capacity is exactly the
maximum total profit under the condition of producing different quality products. That is, the demand of high quality
products increases obviously under appropriate market conditions. In Fig. 8, we can find that the higher the quality of
the product, the greater the contribution of information capabilities to the sales of the enterprises.

At the same time in given a quality product and the corresponding quality of the best information capabilities, the
enterprise will get the highest sales profit, can be expressed as G*(¢*, Q) = g(Q)g*(¢*, Q)

Fig. 9 reflects the change in the maximum of total profit with Q in the case of different markets with the most
appropriate market information capability. And when q = 7/8, the most suitable market information capacity at this time
is also 3/4, which can reach the highest total profit of 1/14, and the conclusion is consistent with previous studies [9].

(11)

5.2. Total profit after joining M

Enterprises relieve resources to the market through the relevant way, like making the market demand increase to
a certain extent and leaving the company’s overall profit rules change. In general, when the Q is determined, the
manufacturer makes use the input of M to make changes so as to raise the instantaneous total profit. Of course, this
is a continuous process, but due to the addition of M, the cost and the total amount available to the enterprise profit has
changed.
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From the above we can see that M; represents the unit cost of social investment in the growth in demand, after being
classified as 0-1 between the demand: M; = Mq(e1).

1 Q

(Q — )

Gn(er, M1) = (1—Q — My) x %
1+e1

(12)

Here, the parameter € in Gn refers to the profit that can be obtained when the original market information capability
is converted from €, to é; after the input of M. In the market, the information capability is €0 = 5, the instantaneous
total profit after the investment of different quality products M is as Fig. 10:

It can be found that when the quality of the product is higher than the quality of the product into the same resources,
the profit increase is greater than the quality of the smaller product. At the same time, for a product with different
qualities and initial information capabilities, there is an optimal M that maximizes the profitability of the enterprise. At
this point, it should be noted that the market information capability cannot be upgraded to an area greater than the
optimal information capacity, and if it is promoted to this area, additional resources M are needed to reduce the market’s
information capability or confuse the audiovisual products.

6. Summary

This paper studies the relationship between supply and demand in the case of variable market information capability.
The results show that the earlier an enterprise can let the market know the product when quality Q is determined, the
higher the profits it will generate,but the premature input cost of the enterprise may not achieve the optimal income.
So the most appropriate time is a function of quality and external resources. At the same time, when the products
provided by the market are different, the products with better quality are more likely to be recognized by the market. For
the same information capability, there is a significant difference in the external resources required for different quality
products. Overall, this paper is a further supplement to the market demand and supply relationship under the limited
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information capabilities, which is more in line with the basic social phenomenon. However, this paper assumes that the
social information capabilities will show an instantaneous rise and the instantaneous fallback linearity is different from
the actual production. Under the spread of the network economy, it is possible to quickly transform the information
capabilities of consumers. The proposed theoretical model helps to change the information capabilities through other
means. In the future, we can study ways and means of changing information capabilities, which can serve as future
research directions. At the same time, the theoretical model provides a basis for enterprises to choose the timing of
external resource input according to the quality of the products they provide. Under this basis, companies will get more
benefits at a lower cost. The research of this paper effectively provides a set of basic research frameworks for studying the
changes in market information capabilities caused by external inputs and then transforming them into market demand.
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