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Abstract 
The financial markets are unpredictable, with high profits and low risk being the 
primary goal. Gold and Bitcoin are currently the most sought after currencies due to 
their importance and specificity. The search for an effective and flexible quantitative 
trading strategy is particularly important in order to predict the direction of trading and 
the value of gold and bitcoin. For problem one: firstly data processing was carried out to 
fill in the missing values and descriptive statistics were performed on the data provided. 
Secondly, an ARIMA model is built to predict the price series of gold and bitcoin. This is 
followed by an investment optimisation model based on a dynamic programming 
algorithm to select the best portfolio strategy. The final prediction was that there were 
20 transactions, 16 in bitcoin and 4 in gold, with the last transaction resulting in a total 
cash amount of US$346,263.1. To address Question 2: Firstly, a convolutional neural 
network prediction model and a random forest model were developed to predict the 
price series of gold and bitcoin, and the comprehensive comparison of the accuracy 
found that the ARIMA model was more accurate, which proved the correctness of the 
ARIMA model selection. Afterwards, the investment planning model was tested to give 
the optimal investment strategy and compared with other investment strategies, and it 
was found that the optimal strategy in this paper reasonably takes into account the 
investment risk and disturbance terms. Finally, the rationality of the trading strategies 
given by the model is analysed and justified, which proves that the decisions made by the 
model established in this paper are very effective and have high significance. To address 
Question 3: Firstly, a sensitivity analysis was conducted, which demonstrated the strong 
robustness of the model in this paper to key parameters such as transaction costs. By 
adjusting the bitcoin and gold commission payment rates, it is found that the transaction 
costs are more sensitive to the rate of change of bitcoin commissions. In response to 
question four: we provide traders with a memo detailing the strategies, models and 
results of this paper, as well as relevant advice on the best daily trading strategies. 
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ARIMA Algorithm; Dynamic Planning; Venture Capital; ROI. 

 

1. Restatement of the Problem 

1.1 Background Restatement 

With the frequent international turmoil, gold has become popular due to its value retention. 
Meanwhile, Bitcoin has gained popularity due to its it is sought after for its decentralised, non-
tamperable and non-forgeable characteristics. However, financial market transactions prices are 
unpredictable and although many people try to invest individually, the results are often unsatisfactory. 
In order to achieve high the investment results are low risk and require the development of suitable 
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models to replace the manual assessment of market trends and potential income. The benefits and 
risks are forecast so that a sound investment plan can be developed. As things stand, the price of gold 
is relatively stable, with fluctuations of less than 3%. Whereas the price of Bitcoin fluctuations are 
high and can reach 10%. Consumers should take into account the level of risk acceptance when 
trading. 

1.2 Problem Formulation 

In order to solve the following problem, this paper provides the relevant data: the pricing data file 
LBMA-GOLD.csv and BCHAIN-MKPRU.csv. Based on the above background and relevant data, 
combined with the factual and appendix information, the develop mathematical models based on 
specific situations and solve the following problems.  

(1) Using the data provided, build the relevant mathematical model and combine it with the model 
based on the data of the day to give the best the daily strategy. Using the mathematical model that 
has been developed, an initial investment of $1,000 is predicted to be $20,000 in 2021 final market 
value on 10 October. 

(2) Analyse the conclusions, give the advantages of the model and demonstrate that the model 
provides the best strategy. 

(3) Test the model with different transaction rates, compare the results of different exchange rates, 
and assess the stability of the model in this paper certainty. 

(4) Present the strategies, models and results of this paper to traders in a memo of no more than two 
pages. 

2. Analysis of the Problem 

2.1 Analysis of Question 1 

Question 1 required the use of the data provided to develop a relevant mathematical model, based on 
the data of the day combined with the model to give the best daily strategy is determined. Using the 
mathematical model that has been developed, the initial investment of $1,000 is predicted to be 
$20,000 in 2021. The final market value as at 10 September 2009. Firstly data pre-processing is 
performed to fill in missing values and descriptive analysis is performed on the data provided. Next 
a forecasting model is built to predict the price series of gold and bitcoin [1]. Immediately afterwards, 
a correlation optimisation model is developed to select the best investment strategy to predict the 
timing and number of bitcoin and gold transactions over a five-year period for US$1,000, and to give 
the final total cash value of the transactions on 10 September 2021. 

2.2 Analysis of Question 2 

Question 2 requires an analysis of the conclusions, giving the advantages of the model and 
demonstrating that the model provides the best strategy. Firstly, other relevant forecasting models are 
developed to predict the gold and bitcoin price series and compare the accuracy with the ARIMA 
model. Subsequently, the investment planning model is tested and the optimal investment strategy is 
proposed, compared with other investment strategies, and the trading strategy given by the model is 
analysed and justified in relation to the context and characteristics of the currency. 

2.3 Analysis of Question 3 

Question three asks to determine the degree of trading sensitivity of this strategy, giving the impact 
of transaction costs on the strategy and the results. The trading strategy constructed in this paper is 
explored to be sensitive to transaction costs by adjusting the commission payout ratio, and the results 
can be visualised to give the specific impact of transaction costs on the results of the strategy. 
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2.4 Analysis of Question 4 

Question 4 asked for a memo of no more than two pages to introduce traders to the strategies, models 
and results of this paper. Therefore, we provide traders with a memo detailing the strategy, model and 
results of this paper, with relevant advice on the best daily trading strategy. 

3. Underlying Assumptions 

1) The assumption is that once the decision to trade is made, the deal can be concluded immediately, 
regardless of the volume of transactions that need to be achieved. 

2) Assume that the minimum transaction unit for bitcoin is 0.0001 bitcoins and for gold is 0.001 oz. 

3) Assumes a cash return of 0 at all times. iv.  

4. Symbol description 

Table 1. illustrate 

Symbols Description of the symbols Symbolic units 

p  Number of autoregressive terms  

q  Sliding average number of terms  

d  Number of differentials  

ROI  Return on Investment  

L  Hysteresis factor  

MA  Moving average  

AR  Since the return  

5. Modeling and Solving of Problem 1 

5.1 Asset Value Forecasting Model Selection 

 
Fig. 1 flow chart 

 

In the financial sector, it is critical for investors to improve the accuracy of their forecasts of future 
asset value trends. Common time series forecasting models include mean reversion, exponential 
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smoothing forecasting method (Holt-Winters), support vector machine, tree model, CNN neural 
network model, etc. Among them, the autoregressive integrated moving average model (ARIMA ) is 
very simple and only requires endogenous variables without the help of other exogenous variables, 
combined with the actual situation of this question, in order to simplify the complexity of the model, 
this paper chooses In order to simplify the complexity of the model, ARIMA is chosen as the 
prediction model. 

5.2 Development and Solution of the Prediction Model based on the ARIMA Algorithm 

5.2.1 Data Pre-processing 

By observing the data, this paper finds that there are some dates in the gold dataset where the trading 
price is missing, and the missing values correspond to non-working days or holidays, which are 
considered to be the closing time of the gold market, and in order to match the actual situation, the 
trading amount of these dates is set to be the same as the previous day. The date format of the data in 
the gold and bitcoin datasets is inconsistent, so all the time formats were changed to "20xx-xx-xx", 
meaning xx day, xx month, 20xx year. Some of the data after processing is shown in the table below. 

 

Table 2. Gold pricing data post-processing data set 

Date USD (PM) Date USD (PM) Date USD (PM) 

2016-12-01 1161.85 2016-12-11 1163.6 2016-12-21 1133.65 

2016-12-02 1173.5 2016-12-12 1156.1 2016-12-22 1131.35 

2016-12-03 1173.5 2016-12-13 1158.55 2016-12-23 1131.35 

2016-12-04 1173.5 2016-12-14 1162.25 2016-12-24 1131.35 

2016-12-05 1162.2 2016-12-15 1126.95 2016-12-25 1131.35 

2016-12-06 1172.5 2016-12-16 1131.6 2016-12-26 1131.35 

2016-12-07 1177.65 2016-12-17 1131.6 2016-12-27 1131.35 

2016-12-08 1171.05 2016-12-18 1131.6 2016-12-28 1134.6 

2016-12-09 1163.6 2016-12-19 1136.25 2016-12-29 1145.9 

2016-12-10 1163.6 2016-12-20 1125.7 2016-12-30 1145.9 

... ... ... ... ... ... 

5.2.2 Descriptive Statistics 

Descriptive statistics were made from the data provided and the following statistical graphs were 
drawn. 

 

 
Fig. 2 Several Bitcoin value curve 2016-2021 
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Fig. 3 Few Gold 2016-2021 Value Curve 

 

As shown in Figure 1 and Figure 2, the value of bitcoin and gold changed dramatically over the five-
year period, with the most dramatic change in the value of bitcoin in particular, with a difference of 
$62,960.36, compared to a difference of $941.45 in the value of gold. 

5.2.3 Overview of the ARIMA Model 

In ARIMA (p, d, q), AR is "autoregressive", p is the number of autoregressive terms; MA is "moving 
average", q is the number of sliding average terms, and d is the number of differences (orders) made 
to make it a smooth series. The basic idea is to treat the data series of the forecast object over time as 
a random series, and to use a certain mathematical model to approximate this series, and this model 
can be identified to predict future values from the past and present values of the time series. 

Step1: Autoregressive model AR 

The autoregressive model first needs to determine an order p, which indicates how many periods of 
historical values are used to predict the current value. p-order autoregressive model is defined by the 
formula: 

 

1

p

t i t i t
i

y y  


                                (1) 

 

Step2: Moving average model MA 

The moving average model is concerned with the accumulation of error terms in the autoregressive 
model , and the equation for the autoregressive process of order q is defined as follows. 
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                               (2) 

 

Step3: Autoregressive moving average model ARMA 

Combining the autoregressive model AR and the moving average model MA model, we obtain the 
autoregressive moving average model ARMA(p,q), calculated as follows. 
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                            (3) 
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Step4: Differential autoregressive moving average model ARIMA 

By combining the autoregressive model, the moving average model and the difference method, we 
obtain the difference autoregressive moving average model ARIMA(p,d,q), where d is the order in 
which the data need to be differenced. 

Step5: Autocorrelation function (ACF) 

The autocorrelation function ACF describes the linear correlation between a time series observation 
and its past observations. The formula is calculated as follows. 

where k represents the number of lag periods, if k = 2, then yt and yt-2. 

 

( , )
( )

( )
t t k

k
t

Cov y y
ACF k

Var y
                            (4) 

 

In summary, usually in time series analysis, the time series is first checked for smoothness, and if 
non-smooth, d-differencing is performed until the time series is smooth, and the appropriate ARIMA 
model is then selected by checking the autocorrelation and partial autocorrelation plots of the smooth 
time series, i.e. the appropriate p, q in the ARIMA model. 

The ARIMA(p, d, q) model can be expressed as: 
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                            (5) 

5.2.4 Predictive Model Solving 

Step1:Smoothness test 

In this paper, we first conduct a smoothness test on the price series of bitcoin and gold to verify 
whether the price series of both are time series. In this paper, we use the econometric finance toolbox 
of MATLAB to visualize the autocorrelation coefficients of the price series of bitcoin and gold. The 
following figure shows. 

 

 
Fig. 4 Bitcoin autocorrelation coefficient Chart : Gold autocorrelation coefficient 

 

From the above graph we can see that the price series of both bitcoin and gold have a clear trend and 
their autocorrelation coefficients both decay slowly, indicating that the price series of bitcoin and 
gold are non-stationary and need to be explored in the next step. In order to verify the non-stationarity 
of the price series of Bitcoin and gold, this paper conducted a unit root test on both by using 
MATLAB's Econometric Finance Toolbox, the results of which are shown in the table below. 
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Table 3. Unit root tests for gold and bitcoin 

 
Vetoe

d 
P-

value 
Test 

statistics 
Threshold 

values 
Laggin

g 
Mode

ls 
Test 

statistics 
Significance 

level 

Bitcoi
n 

FALS
E 

0.875
6 

0.7477 -1.9416 0 AR t1 0.05 

Gold 
FALS

E 
0.891

0 
0.8366 -1.9416 0 AR t1 0.05 

 

Based on the data in the table, we can see that the p-values for both bitcoin and gold are relatively 
high, close to 1, and the original hypothesis of "both do not have unit roots" is rejected at a confidence 
level of 0.05, i.e. both bitcoin and gold have unit roots, which further verifies the non-stationarity of 
the price series of bitcoin and gold. 

Step2: Verify the smoothness of the first-order difference series of the two 

The bitcoin and gold price series are first-order differenced by the first-order difference formula

1 (1 )t t t ty y y L y     to obtain a plot of the first-order difference series and their autocorrelation 
coefficients. 

 

 

Fig. 5 Bitcoin first-order difference diagram Figure: First-order difference diagram for gold 

 

 

Fig. 6 Autocorrelation coefficient after first order difference for bitcoin Figure: Autocorrelation 
coefficient after first order difference for gold 

 

From the above four graphs can be seen after the difference of the two series is relatively smooth, no 
obvious fluctuations, and the autocorrelation coefficient of the two decreases quickly, can initially 
indicate that the difference series is a smooth series, the same, this paper uses MATLAB's 
econometric finance toolbox for the difference series of the two unit root test, the following table: 
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Table 4. Unit root tests for gold and bitcoin after first-order differencing 

 
Rejecte

d 
P-

value 
Test 

statistics 
Threshold 

values 
Laggin

g 
Mode

ls 
Test 

statistics 
Significance 

level 

Bitcoi
n 

TURE 0.001 -46.0632 -1.9416 0 AR t1 0.05 

Gold TRUE 0.001 -43.5891 -1.9416 0 AR t1 0.05 

 

In this paper, we find that the p-value of both is much less than 1 and close to 0, and the original 
hypothesis of "both have unit root" is rejected at the confidence level of 0.05. This means that the 
difference series of bitcoin and gold have no unit root, therefore, the difference series of both of them 
pass the smoothness test and belong to the smooth series, and the d value is equal to 1. 

Step3: Autoregressive moving average model ARMA construction 

By combining the autoregressive model AR and the moving average model MA model, we obtain the 
autoregressive moving average model ARMA(p,q). 

 

1 1

p q

t i t i t i t i
i i

y y     
 

                             (6) 

 

Due to the plus number of sample points for bitcoin and gold, the model complexity is too high in 
order to prevent excessive model accuracy. In this paper, the Bayesian Information Criterion (BIC) 
is chosen to perform subjective probability estimation. The Bayesian information criterion is to first 
estimate the subjective probability of the predicted part in case of incomplete intelligence, then correct 
the probability of having occurred using the Bayesian formula, and finally make the optimal decision 
using the expected value and the corrected probability. 

 
( ) 2 ( )BIC In n k In T                             (7) 

 

where n represents the number of samples, k represents the number of parameters in the model and T 
represents the great functional likelihood of the model. 

Step4: Residual test 

After determining the model for the time series, this paper performs a white noise test on the residuals. 
If it can be concluded that the residuals are white noise, it can indicate that the model we have selected 
is perfectly regular for the time series, i.e. our model is reasonably reliable. If the residuals are not 
white noise, it means that we need to re-choose the parameters of the model. 

We perform a white noise test on the residual series t . If the residuals are random, normally 

distributed and not autocorrelated, then the residual series approximates a white noise series, 
indicating a good model fit. In this paper, we use the Q-test to check whether the residuals are white 
noise. 
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Where T represents the number of samples, n represents the number of unknown parameters in the 
model, and s can be taken depending on the sample size. When the p-value of the test is greater than 

0.05, this means that the residual series t passes the test at a confidence level of 0.05 and that the 

model is sufficient to model the dynamic linear correlation of the data. The p-values derived in this 
paper are visualised to make the effect of the residual test more intuitive. 

 

 

Fig. 7 Bitcoin residual effect Figure : Residual effect for gold 

 

According to the visualisation images, the p-values for the different time model residual tests were 
all greater than 0.01 and most p-values were greater than 0.05, all passing the residual white noise 
test. 

Step5: Prediction of the model 

By collating the above model, we make a forecast for this price series. The visualisation is as follows. 

 

 

Fig. 8 Price series forecast for Bitcoin Figure : Price series forecast for Gold 

 

According to the graphs and diagrams, the predicted and fitted results are in general consistent, 
especially in the turning points of price fluctuations, which is where we were able to achieve better 
predictions in the later planning model building. 

5.3 Dynamic Planning Algorithm based Investment Optimization Modeling 

Dynamic programming is widely used in many fields and is based on the principle of solving complex 
problems by decomposing the original problem into relatively simple sub-problems. In order to arrive 
at an optimal portfolio strategy, the dynamic programming algorithm is used in this paper to solve 
the strategy. 

Step1: Divide 

For the 5-year trading forecast, the 5-year trading period is divided into days, i.e. into one-day phases, 
to obtain the returns for each phase, and then the problem is solved using recursion. 

Step2: Determining states and state variables 
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We have chosen to quantify the various different objective situations at each stage. On the kth day, a 
judgement can be made on the day whether to buy, sell or hold a position based on the known true 
value of the previous k days versus the predicted value of the predicted 3-4 days. 

Step3: State transfer diagram with boundary conditions 

 

 
Fig. 9 Mind maps 

5.4 Investment Optimisation Model Solving 

A dynamic programming algorithm is used to predict the direction of gold and bitcoin values in the 
next few days based on known asset values and forecasts for the previous 5 days, and to make the 
appropriate investment actions in time to optimize the investment strategy. The resulting gold, bitcoin 
and cash transactions are calculated as follows. 

According to the table above, there were 20 transactions over the 5 year period, including 4 gold 
transactions and 16 bitcoin transactions, with the total cash amounting to $346,263.1 in the last 
transaction, a more than satisfactory return of approximately 34,626.31%. By looking at the 
composition of the investment returns, we see that the returns were dominated by Bitcoin, which 
accounted for 96% of the total returns. Looking at the value curves of gold and bitcoin over a 5-year 
period, it is easy to see that the value of bitcoin has grown exponentially and the profits available 
from it are huge, but at the same time carry some risk, for example, from 16 December 2017 to 5 
February 2018, the value of each bitcoin fell by almost $12,000; whereas the value of gold is stable 
and the corresponding investment profits are lower, with the advantage of safe trading and low risk. 
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Table 5. Date and status of asset transactions 

Date 
Value Held 

Cash Gold Bitcoin Cash Gold Bitcoin 

Initial state 1 0 0 1000 0 0 

2016-9-23 1 1338.65 594.08 221.75 0 1.3144 

2017-1-4 1 1176.7 1126.76 1697.81 0 0 

2017-1-11 1 1205.05 785.22 300.21 0 1.7831 

2017-3-16 1 1229.6 1257 2492.921 0 0 

2017-3-26 1 1257.55 956.7863 392.9 0 2.1509 

2017-6-11 1 1266.4 2898.63 6502.87 0 0 

2017-7-16 1 1234.1 1931.214 1003.048 0 2.7909 

2017-8-17 1 1295.8 4328.726 12842.47 0 0 

2017-9-15 1 1322.85 3216.43 1542.467 0 3.4429 

2017-10-15 1 1303.3 5825.99 21199.87 0 0 

2017-11-12 1 1277.95 5716.302 1199.874 0 3.4288 

2017-12-17 1 1260.6 19279.9 65984.48 0 0 

2017-12-30 1 1291 13215.57 15984.48 0 3.7077 

2018-1-6 1 1317.15 17319.2 78915.37 0 0 

2018-8-14 1 1182 6252.13 8915.37 58.037  0 

2019-2-18 1 1334.15 3670.74 84797.13 0 0 

2019-11-27 1 1454.65 7163.63 9797.126 50.528  0 

2020-3-8 1 1672.5 8898.63 92614.42 0  0 

2020-9-9 1 1966.25 10121.52 2614.419 0  8.7141 

2021-1-10 1 1847.25 40240.72 346263.1 0  0 

 

From the trading strategy, the trading strategy favours a moderate number of trades, with bitcoin 
being the main focus in the early stages and gold in the later stages. The main reason for this is the 
exponential growth in the value of bitcoin. Although investing in bitcoin is risky, the benefits of 
investing in bitcoin are much greater than the benefits of conservative investment. When the bitcoin 
market is saturated, the later stage is gold, which is a more robust option to further increase returns. 

By classifying each purchase and sale as a successful investment, the combination of investment 
amount and profit for 10 investments is plotted as follows. 

 

 
Fig. 10 Combination of investment and profit 
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As you can see from the chart above, this trading strategy takes into account the trade-off between 
profit and risk. When the value of bitcoin is rising, you can increase your investment gradually, keep 
some cash and make a steady profit. When bitcoin is on a downward trend, you can sell and invest in 
gold, which is more stable and less risky. 

6. Modeling and Solving Problem 2 

6.1 Optimal Investment Model Test 

In the first question, this paper first builds an ARIMA model to forecast the price series of gold and 
bitcoin, and then constructs a dynamic planning model to plan the best investment scenario. We can 
therefore demonstrate the accuracy of our forecasting model and the validity of our planning model 
for the best strategy. 

6.2 Comparison of Prediction Model Accuracy 

Setp1: Convolutional neural network prediction model building 

A convolutional neural network is a typical algorithm in the field of deep learning that predicts price 
sequences and scores each item through convolutional, linear rectification, pooling and fully 
connected layers. It is formulated. 

 

1 1
0 0

1 1 1

( , ) [ ( , ) ( , )]
iK f f

l l l
k k

k x y

Z i j Z s i x s j y x y b 

  

                   (9) 
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                      (10) 

              

The summation part of the equation is equivalent to solving the cross-correlation once,b is the amount 
of deviation, lZ and 1lZ  denote the input and output of the convolution of the 1l  layer, 1lL  is the size 

of 1lZ  assuming they have the same feature map length and width, ( , )Z i j corresponds to the pixels of 

the feature map,K is the number of channels of the feature map, and f , 0s and p are the convolution 
layer parameters corresponding to the convolution kernel size, convolution step size and number of 
padding layers. The convolutional neural network model constructed to predict the price series of 
gold and bitcoin is shown in Figure. 

 

 

Fig. 11 Bitcoin prediction graph based on CNN Figure : Gold prediction graph based on CNN 
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According to the graphs we found that the prediction of the price series of bitcoin and gold under the 
CNN based model is not satisfactory and the effect is not significant compared to the ARIMA model 
we built. Therefore it can be shown that the accuracy of the ARIMA model established in this paper 
is relatively high. 

Setp2: Random forest model prediction building 

Random Forest is a parallel integrated learning method based on the Bagging strategy. It obtains N 
different training sets by N random sampling, and trains the corresponding base learners based on 
each training set, and finally integrates the output of the above N base learners by voting or averaging. 

Set
1

1
( ) ( )

k

i
i

H x h x
k 

   to be the regression model results for a single decision tree and

 i( , ), 1,2,...,h X i k  to be the predicted value of the random forest regression obtained by averaging 

the regression results for k decision trees, i.e.:   

 

1

1
( ) ( )

k

i
i

H x h x
k 

                               (11) 

 

where ( )H x indicates the result of the combined classification model. 

The price series of gold and bitcoin predicted by the constructed random forest model are shown in 
Fig: 

 

 

Fig. 12 Bitcoin prediction graph based on Random Forest Figure : Gold prediction graph based on 
Random Forest 

 

The results of the fit shown in the graph show that the prediction of bitcoin is better during the stable 
period, while the fit during the rising bull market is very different from the actual value, and the 
prediction of the price series of gold is obviously not as good as the prediction of the ARIMA model 
built in this paper. Therefore, the prediction accuracy of the ARIMA model established in this paper 
is obviously greater than that of the CNN and Random Forest models, and we can say that the ARIMA 
model established in this paper has the best prediction effect. 

6.3 Investment Planning Model Testing 

The dynamic programming used in the investment planning model takes into account both risk and 
return to propose an optimal investment strategy. We have obtained the daily values of bitcoin and 
gold over a five year period and compared the solved investment strategies with the two strategies of 
investing all in bitcoin and all in gold, respectively, to obtain the following results. 
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Table 6. Comparison of strategy results 

Strategies Number of transactions Amount invested Revenue 

All in Bitcoin 18 525597.8 2893981.6 

All in Gold 36 19392.6 21202.90 

Optimisation of planning strategies 20 326075.7 346263.088 

 

The detailed investment amounts per trade for the three strategies are plotted against returns in the 
following line graph. 

 

 
Fig. 13 A few line graphs of the results of the three strategies 

 

This article considers one buy and one sell to be a successful investment. As you can see from the 
chart above, the all-in Bitcoin (top right) strategy traded 18 times over 5 years, resulting in a final 
cash balance of $289,491.6, an exponential increase in profit for each investment. However, this 
strategy clearly ignores investment risk, i.e. investing from God's point of view, which is very 
different from the actual situation. 36 trades in gold (above left) over 5 years resulted in a final cash 
amount of $22,202.9, which is a conservative investment with approximately stable investment and 
returns, taking the least amount of risk but less profit, which is not in line with the actual demand. 

The investment strategy solved by dynamic programming was traded 20 times. The initial stage of 
the investment had a small start-up capital and it was not yet clear where the value of Bitcoin was 
going, so in order to reduce some risk, a certain amount of principal was chosen to be retained and 
Bitcoin was purchased; from the 6th investment onwards, the amount invested increased significantly 
and gradually, but the returns remained low, looking for the corresponding period, considering that it 
might be related to the world social context and government policies enacted at that time. 

Taking into account the accuracy of the forecasting model compared to the investment planning 
model test, it is easy to see that investors must combine the economic and political environment, 
market experience and investment risk in order to use current resources effectively and rationally to 
maximise their interests. The forecasting model can accurately predict the future market value 
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dynamics of assets, and the dynamic planning gives an investment strategy that takes into account 
investment risks and disturbances, so the model can effectively provide an optimal investment 
strategy. 

7. Problem 3 Model Building and Solving 

7.1 Impact of Transaction Costs on Sensitive Types 

In this paper, transaction costs are mainly represented by the commissions paid when buying and 
selling bitcoin and gold, whereas cash, bitcoin and gold are personal assets and there are no costs 
associated with holding the assets, while the number of transactions and the commission ratio are 
closely related to the costs. This paper adjusts the commission payment ratio to explore the sensitivity 
of the trading strategy constructed in this paper to the transaction costs. 

7.2 Construction of Trading Strategies 

In the previous question, we have constructed trading strategies when the commission payout rates 
for bitcoin and gold are 2% and 1% respectively. We adjust the commission payout rates for bitcoin 
and gold to a and b respectively, thus constructing new trading strategies with respect to the 
commission payout rates. 

 

1 2Pr , [0.01,0.05]operty W k a k b a b                      (12) 

 

In this equation, W represents the total assets that would have been earned without commission 
payments, and after adjusting for commissions, we then bring the commission payments into the 
above equation to obtain a linear function. 1k , 2k then represents the sensitivity of the total cost of 
trading to the commission payment rates for bitcoin and gold, respectively. Based on the trading 
strategy constructed in the second question, we use MATLAB to visualise the adjusted commission 
payout rate as shown in Figure. 

 

 

Fig. 14 Diagram showing the impact of transaction costs on assets 

 

From the graph, we can find that when the commission payment rate for gold remains constant, the 
number of total assets decreases particularly fast and the graph is particularly steep as the commission 
payment rate for bitcoin increases, while when the commission payment rate for bitcoin remains 
constant, the change in total assets is not significant as the commission payment rate for gold increases, 



International Core Journal of Engineering Volume 8 Issue 11, 2022
ISSN: 2414-1895 DOI: 10.6919/ICJE.202211_8(11).0009

 

77 

which indicates that in the trading strategy in this paper, the object of trading is mainly bitcoin, and 
therefore the strategy the transaction costs are more sensitive to the rate of change in bitcoin 
commissions. In contrast, gold is insensitive to changes in transaction costs due to the small trading 
volume The optimal strategy model has a linear relationship between the change in assets and the 
commission payout rate obtained by adjusting the commission rate only for the specified commission 
rate. 

8. Evaluation, Improvement and Extension of the Model 

8.1 Model Advantages 

1) The ARIMA model is simple to apply and requires only endogenous variables without the need to 
resort to other exogenous variables. 

2) Dynamic programming is applicable to many different domains, and the principle of this algorithm 
is to decompose the original problem into relatively simple A method for solving complex problems 
in the form of sub-problems of the. 

8.2 Model Shortcomings 

1) Due to algorithmic limitations, the full complexity of the real world is not taken into account. 

2) The modelling is not always perfect due to lack of financial knowledge. 

8.3 Extension of the Model 

It can be extended to financial sector issues such as bond investment and venture capital. 
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