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Abstract: Energy is not only an important material basis for economic development 

and social progress, but also a significant factor affecting the living environment of 

human beings. With the increasing demand for energy, it is crucial to develop and 

utilize clean renewable energy. through sensitivity analysis, we can see that our model 

is a feasible and reasonable model with technical and data support. 
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1. Introduction 

Energy is an indispensable and important resource for human survival, economic 

development, social progress and modern civilization. Additionally, the varying geog- 

raphies and industries of different states affect energy usage and production. With the 

rapid economic development and improvement of living standards, the energy demand 

is growing up consistently. Reasonable allocation of energy is conducive to improving 

energy transmission costs and transmission losses, which have a very significant 

impact on the success of a country's economic development. The United States can 

coordinate the development of the region, the "Interstate Compact" governance model 

plays a cru-cial role. Interstate compact apply to all fields of resource conservation, 

energy man-agement, law enforcement, traffic taxation and so on, which is the most 

effective way to guarantee interstate cooperation. 

 

2. Assumptions 

1. Assuming that each state is stable, there is no national economic crisis. 

2. Assuming that each state's energy imports remain stable, there is no mutation; 

3. Assuming that only the data provided by the Excel tables in the attached titles is 

used. 
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4. Assuming that national political situations and state decisions do not affect the use 

of the source. 

5. Assuming that the data given from 1960 to 2009 are stable and accurate, regardless 

of the error and missing of the data. 

6. For the sustainable development of energy, the impact of energy use on the 

environment will always be considered before the economy. 

 

3. Determination of energy indicators  

In order to process the missing data in the data table, we are supposed to have a 

cluster analysis of the school first. In the data table, we find a variable with complete 

data information, which have a total of 21 categories, the corresponding variables are 

shown in Table 2(We made small changes to the classification based on the specific 

model): 

 

 

4. Energy profiles in some states 

In order to study the development of energy profiles in each state, we only take the 

overall use of new energy sources into consideration, but ignore the economic fac-tors 

such as energy costs. 

 

4.1 Data Standardization 

As the energy indicators are not in the same order of magnitude, we have a 

non-dimensional data processing. For simplicity, to maintain the validity of the original 

data and data trend, we use z-score standardization process. 

The specific treatment formula is as follows: 

 

Where,Xi is the arithmetic average of each energy indicator data (mathematical 

expectation),Si is the arithmetic square root of the variance of each energy 

indicatordata (standard deviation),Xij is the numerical value of each energy indicator 

usage, and Zij is the normalized value. 
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4.2 The time series model 

We take the time series model to summarize the trend of energy development, then 

through the difference method we analyze the gentleness of its development trend. 

The left picture shows a standardized sequence diagram. 

The right picture shows the differential sequence diagram. 

California (CA) 

 

Results: Coal started to show a downward trend in 1994. Others maintained growth 

trend. New energy sources in these 50 years have always been stronger than other 

con-ventional energy sources. 

Arizona (AZ) 

 

 

Results: The total oil and natural gas consumption dropped from 1970 to 1995, 

followed by a relatively strong growth trend, and the other energy use rates all 

maintained a relatively moderate growth trend. The new energy fluctuated greatly 

between 1980 and 1995. 

Texas (TX) 
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Results: Before 1990, it was still in a blank state in the field of new energy 

development; 

Other conventional energy sources have maintained their growth trend but fluctuated 

strongly. 

By regression analysis of population, climate, geography, industry and energy 

consumption in four continents, we get the following conclusion: 

 

 

 

1. Population is the traditional factor that affects energy consumption. Higher 

population growth rate will increase energy consumption. For every 1% increase in 

total population, the total energy consumption will increase by 5.8473 percentage 

points. 

2. The impact of the industry on the energy profile is that different industries have 

different energy demand and utilization rates. Among them, the industrial sector has 

the greatest impact on energy consumption. 

3. The impact of geography and climate on energy is in different environment, different 

climate will have different energy reserves and different types of energy extraction. 

4. The total energy consumption of the four states shows an increasing trend, which 

constituted a trend of change and efficiency improvement. Population is the major 

factor determining the different factors of the four continents. 

 

4. Conclusion 

In this paper, we have constructed a total of four models: the multi-objective 

optimization model is used to solve the energy allocation problem in four states; the 

time series prediction model summarizes future energy development; the AHP derives 
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Cali-fornia as the best clean energy use state; the regression analysis Get the 

inter-continent agreement on energy targets. 
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