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Time-series Analysis

Time series analysis and Forecasting can be defined as a sequence of historical data. The sets of data often to track the behavior of movements. At all times, when we seek to forecast the trend of certain variables, time happens to be a great characteristic. A time series model mainly focuses on certain periods of time, usually denoted in hours, months, or years. National Association of Realtors (NAR) is tasked with the responsibility of producing statistical data related to housing at the national and all other administrative levels in the US (Wei, 2005). All the housing-related data can be found on the organization's website www.realtor.org. The extensive analysis of the data is beneficial in buying, renting, improving, and selling.

Solution

The most basic idea of this technique is the prediction of the time series of interest-based on the assumption that there exists an association with various time series. The variable being measured is the average monthly home sales in the US. Time series is suitable for relative comparisons of how good the reductions would be for various time horizons. Based on the National Association of Realtors, the data begins in March 2019 and ends in March 2020. Based on the rules of the thumb, a 2-1 ratio applied to the time series observations against predicted horizons. With sample size being significant than 6, meaningful autocorrelations should that we have a lag that is below years. 

Data

The following are the different present and past data sets of average monthly sales that can be used for strategic forecasting. 

	Month
	Existing Average Home sales

	March 2019
	5230000

	April 2019
	5230000

	May 2019
	5330000

	June 2019
	5320000

	July 2019
	5390000

	August 2019
	5430000

	September 2019
	5410000

	October 2019
	5410000

	November 2019
	5320000

	December 2019
	5530000

	January 2020
	5420000

	February 2020
	5760000

	March 2020
	5270000


Calculation of Moving Averages and Weighted Moving Averages
A workbook plays a vital role in the computation of the three types of moving averages, namely simple, exponential, and weighted moving average. There are designed functions in excel that helps in evaluating moving averages. The function can be found in the main menu under data analysis (Dwivedi & Subba, 2011). The most fundamental elements of the function include output as well as input ranges and the target cell. The target cell is where the output of the range is printed. In time series, the most known technique would be the moving averages. This technique is mainly computed by considering the mean of the sequential data of another.  Moving average implies that the mean of averages of home sales. 

A simple moving average is fundamental in finding the average of the next forecast value of a subsequent period.  The applicable formula used to evaluate simple moving averages is as shown below:

  Simple moving average= (period1+period 2 +period3)/3

The periods were three months of moving averages. For the other cells down the column, drag the formula. The aim of using the simple moving average is to smoothen up the sales and predict April 2020 sales. Upon using the excel tool, we found to be April 2020 Home sales to be $1,827,778

Weighted Moving Average
There is no big difference between the simple moving averages. The only difference with them is that this type only offers the weighted mean belonging to the tail end periods. Thus, it is apparent that the weighting lowers for every additional data value in the time series data. In this case, a weighting factor (alpha) of 0.3 was used. The formula applied was as follows: 

Weighted moving average=(Home sale prices of the current period* 0.3)+(Home sale prices of the previous period*(1-0.3). For the other cells down the column, drag the formula.
Here, there were three monthly periods. The formula in D7 was dragged to D17. Therefore, the weighted moving average for the month, April 2020 was $5,458,333. Based on the results, it is evident that the weighted moving average is higher than that of a moving average hence a better value.

Regression Forecast
For this analysis, the time series of interest is the forecast average monthly home sales in the United States, and it assumes the y-axis. Therefore, the forecast variable becomes the forecasted monthly home sales, while the only predictor variable is the time (months) on the x-axis. The months are the independent variable, and the average monthly house sales are the dependent variable. The reason we referred to the sales as a dependent variable is they keep changing over time. However, time is an independent variable as it does not change. 

The inbuilt regression forecast function that was used to forecast a future value  along a linear trend from C17 down the column was (=FORECAST (x, known_Y's, known_ X's). The value begins from April 2020 to April 2022(2 years). The valid dependent variable is forecast sales range ( in the Y-axis) is (5,230,000<Xt<5,760,000)

Linear Regression modet Xt = β0 + β1t  where Xt=average sales, t=time. 
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