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Abstract 
The purpose of trading strategies and buying and selling volatile assets is to maximize 
total returns. Based on the view, we develop several models to formulate the best trading 
strategy. From the perspective of an investor, we use the given data, develop the 
corresponding model, and finally give the best trading strategy. Above all, the 
formulation of trading strategy is actually the prediction of uncertain trading conditions 
in the future. To this end, we first establish a price forecasting model based on grey 
forecasting. Based on the model, taking the price prediction on November 1, 2016 as an 
example, we introduce the concept of relative error, and adopt the multi-period 
prediction method to improve the prediction accuracy. Using the given data, we predict 
the trading price of each day in the future from September 11, 2016 to September 10, 
2021. By comparing with the real price, we find that the relative error of the prediction 
model is small and the prediction accuracy is high. Based on the forecast results, we 
analyze and compare the trading risk of the two assets simply by daily return rate and 
relative error, which shows that the risk is unavoidable in the trading process. Then, 
given the risk of trading, we develop the trading strategy planning model from three 
aspects of decision variables, objective function and constraint conditions. Considering 
the complexity of the model and the convergence speed of the optimal solution, we 
choose the genetic algorithm that can converge to the optimal solution faster to solve the 
model. We finally figure out that the initial $1,000 investment would be worth $146748.6 
on September 10, 2021. We can conclude from the results that the total amount of assets 
shows a steady upward trend over time, and people prefer to invest in bitcoin more than 
gold. 
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1. Introduction 

The purpose of market transactions is to maximize the ultimate total return. There are 
currently two assets available for trading on the global exchange markets: gold and bitcoin.[1] 
Bitcoin is a cryptocurrency based on decentralized, peer-to-peer networks and consensus 
initiatives, open source and blockchain as the underlying technology. From initial lack of 
interest to worldwide acceptance, bitcoin has brought high returns and high risks. As a general 
equivalent, gold is a conventional asset allocation.[2] Quantitative trading is based on 
professional financial knowledge.[3] Use statistical and mathematical tools to solidify 
quantitative models from data and trade with computer technology to achieve excess returns.[4] 
At the beginning of 2021, in the context of rising global inflation expectations and rising U.S. 
bond interest rates, bitcoin is still hot.[5] There is no shortage of voices in the market suggesting 
that bitcoin and other cryptocurrencies are similar to gold, and could even replace it.[6] But 
this comparison is simplistic and ignores the fundamental difference between gold and 



Volume 3 Issue 5, 2022 

DOI: 10.6981/FEM.202205_3(5).0054 

410 

Frontiers in Economics and Management 

ISSN: 2692-7608 

cryptocurrencies. If you look at their market structure, their investment performance and their 
role in portfolios, there are fundamental differences between the two, and bitcoin can't replace 
gold. 

2. Price Prediction Model based on Grey Forecasting 

The two types of assets are traded in a way similar to that of stocks and bonds, which is different 
from that of funds. This kind of trade means is a kind of short - term trade actually. Therefore, 
in terms of the forecast of trading price, we choose short-term forecast, that is, only through the 
trading price of a few days to predict the trading price of the next day. 
At present, the main forecasting methods include time series forecasting model, grey 
forecasting model and neural network forecasting. Among them, the time series model is more 
complex to use, which is not suitable for us to predict thousands of groups of data. Neural 
network prediction requires a large number of data sets as training to obtain more accurate 
results, so it is not suitable for short-term prediction.[7]. 
To sum up, we develop a grey forecasting model GM(1,1) to predict the trading price of the next 
day.[8] We use the trading price of the previous days as the original sequence, and the steps of 
prediction are as follows: 
Step 1: Set the raw data sequence. 
 

𝑥( ) = 𝑥( )(1), 𝑥( )(2), … , 𝑥( )(𝑁) (1) 
 

Step 2: Add up the original data and get a new data sequence. 
 

𝑥( ) = 𝑥( )(1), 𝑥( )(2), … , 𝑥( )(𝑁) (2) 
 

𝑥( )(𝑘) = 𝑥( )(𝑖) , 𝑘 = 1,2, … , 𝑁 (3) 

 
Step 3: Set up a differential equation. 
From that we can set up a differential equation for 𝑥( ): 
 

𝑑𝑥( )

𝑑𝑡
+ 𝑎𝑥( ) = 𝑢 (4) 

 
𝑎
𝑢

= (𝐵 𝐵) 𝐵 𝑌 (5) 

 

𝐵 =

⎣
⎢
⎢
⎢
⎡

−1/2 𝑥( )(2) + 𝑥( )(1)

−1/2 𝑥( )(3) + 𝑥( )(2)

    . . .
−1/2 𝑥( )(𝑁) + 𝑥( )(𝑁 − 1)

1
1
. . .
1 ⎦

⎥
⎥
⎥
⎤

(6) 

 
𝑌 = [𝑥 (2), 𝑥 (3), … , 𝑥 (𝑁)]  (7) 

 
Step 4: Solve the differential equation and get the predicted value. 
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This differential equation satisfies the initial conditions 𝑡 = 𝑡 ,𝑥( ) = 𝑥( )(𝑡 ). Therefore, the 
solution of the differential equation is: 
 

𝑥( )(𝑡) = 𝑥( )(𝑡 ) −
𝑢

𝑎
𝑒 ( ) +

𝑢

𝑎
(8) 

 
Then, the predicted value at time 𝑡 + 1 is: 
 

𝑥( )(𝑡 + 1) = 𝑥( )(𝑡 + 1) − 𝑥( )(𝑡) (9) 
 

To sum up, we establish a grey prediction model for the future transaction price.  
In order to get rid of useless data and make the forecast more accurate, we decide to use the 
data set of the previous 30 days to forecast the trading price of the next day. For dates with less 
than 30 days of data sets, we decide to use all data sets prior to that date to predict trading 
prices. 
According to the principle of the above prediction model, the prediction of future asset prices 
is actually based on the change rule of historical prices. At the same time, the law of price change 
has a great relationship with the way of data statistics and processing. Therefore, in order to 
reduce the relative error between the predicted value and the real value, this paper adopts the 
method of multi-period comprehensive prediction to decrease the error. Price forecasts for 
each trading day are as follows: 
 

  

 
Figure 1. Forecast price and real price for each trading day 

 
As can be seen from the above line chart: There is little difference between the actual price and 
the predicted price of the two assets in any trading day, and the fitting effect is good, indicating 
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that the prediction accuracy under this method is high. Over time, bitcoin rises much more than 
gold, eventually trading at dozens of times the price of gold. 
Meanwhile, relative errors of the two assets are calculated as shown in the figure: 

 

  
Figure 2. The relative error in each trading day 

 
As can be seen from the chart above: Neither asset has a large relative error, but bitcoin has a 
much larger relative error than gold. This suggests that gold is far more accurate than bitcoin 
at a given trading price on the day and before. In other words, investing in bitcoin without 
knowing future trading trends is far riskier than investing in gold. 

3. Trading Strategy Model based on Goal Programming 

Before planning the trading strategy, we first carry out a simple calculation and analysis of the 
daily return rate. The formula of daily return rate is introduced: 
 

𝑚 =
�̅�
  

𝑥
 (𝑏𝑖𝑡𝑐𝑜𝑖𝑛) (10) 

 

𝑛 =
𝑦

𝑦
 (𝑔𝑜𝑙𝑑) (11) 

 
The daily return rate results for each trading day are as follows: 
 

 
Figure 3. Daily return rate 
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Based on the above prediction results and considerations, we find that due to the existence of 
relative error, the risk in the transaction is unavoidable, and the risk of investing in bitcoin is 
much higher than that of investing in gold. This will affect the planning of trading strategies. 
So we introduce transaction risk, whose value is equal to the relative error 𝛽 (𝑏𝑖𝑡𝑐𝑜𝑖𝑛) and 
𝛾 (𝑔𝑜𝑙𝑑). 
Based on the above considerations, we use the goal programming model to plan the decisions 
in each trading days. The general programming model consists of three parts: decision 
variables, objective functions and constraints. This paper establishes this model from these 
three aspects.[9]. 
Since traders need to purchase, maintain or sell assets in each trading day, the decision variable 
is the trading amount of assets in the trading day 𝑖, which is 𝑒  (𝑏𝑖𝑡𝑐𝑜𝑖𝑛)and 𝑓  (𝑔𝑜𝑙𝑑). 
And the positive and negative values also have different meanings: 
 

Purchase of assets,  𝑒  𝑜𝑟 𝑓＞0
Sale of assets,      𝑒  𝑜𝑟 𝑓＜0
hold assets,       𝑒  𝑜𝑟 𝑓 = 0 

(12) 

 
Follow the beginning of the problem: The goal of buying and selling volatility is to maximize 
total returns. In other words, the total amount of all assets after trading on the day reaches the 
maximum at the predicted price the next day. Depending on whether gold is open, it can be 
divided into the following two objective functions. 
a) When gold and bitcoin are both open. 
The total amount of all assets after the transaction consists of three parts: the amount of bitcoin 
after the transaction, the amount of gold after the transaction, dollars and the commission. 
Consider the risk of trading 𝛽 and 𝛼 , the amount of bitcoin after the transaction is: 
 

𝟏 − 𝜷
𝒊

𝒙𝒊+𝟏

𝒙𝒊

(𝒂𝒊 + 𝒆𝒊) (13) 

 
The amount of gold after the transaction is: 
 

(1 − 𝛾 )
𝑦

𝑦
(𝑏 + 𝑓 ) (14) 

 
Dollars are: 
 

𝑑 − 𝑒 − 𝑓 (15) 
 

The total amount of all assets after the transaction is: 
 

𝑚𝑎𝑥 𝑃 = (1 − 𝛽 )
𝒙𝒊 𝟏

𝑥
(𝑎 + 𝑒 ) + (1 − 𝛾 )

𝑦

𝑦
(𝑏 + 𝑓 ) − 0.01|𝑓 | − 0.02|𝑒 | + 𝑑 − 𝑒 − 𝑓 (16) 

 
b) When only bitcoin is open. 
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The total amount of all assets after the transaction consists of three parts: the amount of bitcoin 
after the transaction, the amount of gold, dollars and the commission. 
The amount of gold is: 

(1 − 𝛼 )
𝑦

𝑦
𝑏 (17) 

 
The total transaction risk is: 
 

0.02|𝑒 | (18) 
 

The total amount of all assets after the transaction is: 
 

𝑚𝑎𝑥 𝑃 = (1 − 𝛽 )
𝒙𝒊 𝟏

𝑥
(𝑎 + 𝑒 ) + (1 − 𝛾 )

𝑦

𝑦
𝑏 − 0.02|𝑒 | + 𝑑 − 𝑒 − 𝑓 (19) 

 
In the same way, depending on whether gold is open, it can be divided into the following two 
constraints. 
a) When gold and bitcoin are both open. 
i. The combined amount of gold and bitcoin purchased is less than the dollar. 
 

𝑒 + 𝑓 ≤ 𝑑 − 0.02|𝑒 | − 0.01|𝑓 | (20) 
 

ii. The amount of gold and bitcoin sold is more than the amount held. 
 

𝑒 ≥ −𝑎 (21) 
 

𝑓 ≥ −𝑏 (22) 
 

b) When only bitcoin is open. 
i. The amount of bitcoin purchased is less than the dollar. 
 

𝑒 ≤ 𝑑 − 0.02|𝑒 | (23) 
 

ii. The amount of bitcoin sold is more than the amount held. 
 

𝑒 ≥ −𝑎 (24) 
 

To sum up, we can develop a trading strategy planning model: 
a) When gold and bitcoin are both open. 
 

𝑚𝑎𝑥 𝑃 = (1 − 𝛽 )
𝒙𝒊 𝟏

𝑥
(𝑎 + 𝑒 ) + (1 − 𝛾 )

𝑦

𝑦
(𝑏 + 𝑓 ) − 0.01|𝑓 | − 0.02|𝑒 | + 𝑑 − 𝑒 − 𝑓 (25) 
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𝑠. 𝑡.

𝑒 + 𝑓 ≤ 𝑑 − 0.02|𝑒 | − 0.01|𝑓 |
𝑒 ≥ −𝑎
𝑓 ≥ −𝑏

(26) 

 
b) When only bitcoin is open. 

𝑚𝑎𝑥 𝑃 = (1 − 𝛽 )
𝒙𝒊 𝟏

𝑥
(𝑎 + 𝑒 ) + (1 − 𝛾 )

𝑦

𝑦
𝑏 − 0.02|𝑒 | + 𝑑 − 𝑒 − 𝑓 (27) 

 

𝑠. 𝑡.
𝑒 ≤ 𝑑 − 0.02|𝑒 |
𝑒 ≥ −𝑎

(28) 

 
At the same time, the above models satisfy the following recursive relations: 
 

𝑑 = 𝑑 − 𝑒 − 𝑓 − 0.02|𝑒 | − 0.01|𝑓 | (29) 
 

𝑎

𝑥
=

𝑎 + 𝑒

𝑥
(30) 

 
𝑏

𝑦
=

𝑏 + 𝑓

𝑦
(31) 

 
The convergence speed of common algorithms is slow, and the optimal solution cannot be 
found in a short time. Therefore, this paper decides to use genetic algorithm to solve it. 
Genetic algorithm (GA) is a computational model that simulates the biological evolution process 
of natural selection and genetic mechanism of Darwin's biological evolution. It is a method to 
search the optimal solution by simulating the natural evolution process. Genetic algorithm (GA) 
takes all individuals in a population as objects and uses randomization technique to search 
efficiently a coded parameter space. This algorithm can operate directly on structured objects 
without the limitation of derivation and function continuity, and has inherent implicit 
parallelism and better global optimization ability.[10]. 
The genetic algorithm is used to solve the trading strategy planning of each trading day, and the 
following results are obtained: 
 

 
Figure 4. The amount of assets on each trading day 

 



Volume 3 Issue 5, 2022 

DOI: 10.6981/FEM.202205_3(5).0054 

416 

Frontiers in Economics and Management 

ISSN: 2692-7608 

The initial investment of $1,000 is worth $146748.6 on September 10, 2021. 
Meanwhile, we calculate the weights of bitcoin and gold in each trading day, and the results are 
as follows: 
 

 
Figure 5. The weights of bitcoin and gold on each trading day 

 
We can analyze the above results:  
Over time, the total amount of assets shows a steady upward trend. Traders need to sell gold 
and buy bitcoin in the most of the time, ending up with assets made up almost USA dollars. This 
is because in Figure 3, the price increase of bitcoin is much higher than that of gold. While 
bitcoin is riskier than gold, traders prefer to invest in bitcoins, which offer higher returns, and 
sell gold. 
This is closely related to the current situation of trading assets. Bitcoin, a new currency, offers 
higher returns than gold and is more popular with traders, though it carries higher investment 
risk. 

4. Conclusion 

Our trading strategies have not been substantially tested in the wider market. Any trading 
strategy is risky, and high volatility in the price of Bitcoin leads to high returns and higher 
volatility. The decision model proposed in this paper is based on tracking the historical market 
price and adopting the grey prediction model and objective programming model. In terms of 
strategies, our current strategies are very traditional technical strategies. In the future research 
process, we hope to promote the above model to the stock, fund, foreign exchange, interest rate 
derivatives, bonds and other markets to test the effect of our model. For the majority of 
investors, they need to invest cautiously, select the right portfolio. 
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