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	This thesis aims to forecast aircraft demand in the aerospace and defense industry, specifically aircraft orders and deliveries. Orders are often placed by airline companies with aircraft manufacturers, and then suddenly canceled due to changes in plans. Therefore, at some point during the three-year lead time, the number of orders placed and realized deliveries may be quite different. As a result, orders and deliveries are very difficult to predict and are influenced by many different factors. Among these factors are past trends, macroeconomic indicators as well as aircraft sales measures. These predictor variables were analyzed thoroughly, then used with time series and multiple regression forecasting methods to develop different forecasts for quarterly and annual orders and deliveries. The relative accuracies of forecasts were measured and compared through the use of Theil’s U statistic. Finally, a linear program was used to aggregate multiple forecasts to develop an optimal combination of all forecasts. In conclusion, the methods employed in this thesis are quite effective and produce a wholesome aggregate forecast with an error that is generally quite low for a forecasting task as challenging as this one. 
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CHAPTER 1

[bookmark: _Toc443506557]INTRODUCTION
[bookmark: _Toc443506558]1.1 Motivation
Physicist Neils Bohr once said, "Prediction is very difficult, especially if it's about the future." Forecasting is indisputably an intrinsically difficult task. It has been referred to as “one of the 10 grand challenges of modern science” (Cheng et. al. 2015). However, if done correctly, it can have an immense impact. Forecasts are essential for making business decisions such as knowing how much to produce, the resources and capacity required, which products to develop, and the optimal time to develop them. A 10% improvement in forecasting accuracy can impact revenue gain by up to 4% (Yu 2012). For many large companies, even a 1% increase means an increase in millions of dollars of revenue, further stressing the importance of an accurate forecast.  
Forecasting in the Aerospace and Defense industry is a unique and interesting problem to consider. The industry is extremely complex due to its competitive and dynamic nature. This is especially true after the passage of the 1978 Airline Deregulation Act, which removed government control over fares, routes and market entry, thus allowing the airline industry to succumb to a state of aggressive competition among carriers (Proussaloglou and Koppelman 1995). Additionally, there are many other factors that influence aircraft demand. To put it simply, economic conditions generate travel demands which creates growth in demand for aircraft and components from large companies such as Boeing, Airbus and Pratt and Whitney. However, during these long lead times, airline companies may suddenly cancel aircraft orders due to changes in plans. This makes it evident that many factors contribute to aircraft demand, and must be considered and evaluated when forecasting. They dynamic nature of this problem makes it an exciting one to tackle, not to mention one whose solution is in high demand.
[bookmark: _Toc443506559]1.2 Objective
The goal of this thesis is to forecast aircraft demand in the aerospace and defense industry, specifically orders and deliveries. Orders are often placed by airline companies with aircraft suppliers and then suddenly canceled due to changes in plans. Therefore, at some point during the three year lead time, the number of orders and deliveries becomes much different. Thus, orders and deliveries are very difficult to predict, and much analysis must be done in order to forecast these variables adequately. First, it is essential to understand the background of research as well as the potential economic drivers of demand that have been previously indicated. Various time series forecasting techniques will be used, as well as multiple regression with different combinations of relevant and important economic indicators such as Gross Domestic Product (GDP), Revenue Passenger Mile (RPM), Load Factor, Fuel Price, Interest Rate, etc. The resulting forecasts will be analyzed and aggregated through the use of a linear program, producing an optimal combination of forecasts.
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CHAPTER 2

[bookmark: _Toc443506560]LITERATURE REVIEW
[bookmark: _Toc443506561]2.1 Background on Forecasting
In general, forecasting techniques can be broken down into two different categories: qualitative or quantitative. Quantitative forecasting techniques consist of either time series analysis or causal models and rely heavily on historical data. Holt’s Method, moving averages, and trend projection are just a few examples of time series techniques. Causal methods consist of many different regression models. To contrast, qualitative forecasting techniques are much less methodical and rely on judgement. Some examples are the Delphi Method and sales force composites. 
There are a few well-known facts about forecasting that is important to always remember. First, forecasts, in general, are always wrong. No forecast is perfectly accurate; therefore the goal is to achieve a forecast with minimal error. Second, long term forecasts are usually less accurate than short term forecasts. Third, aggregate forecasts, where data is drawn from various sources are generally more accurate than disaggregate forecasts. 
Forecasting models consist of two components: a systematic component and a random component. The systematic component is what we are trying to predict, and often exhibits trends, cycles or seasonality.  Trends are any steady growth or decline in the forecast. Seasonality is defined as up and down swings exhibiting a pattern in a short or intermediate time, generally a year. Cycles are up or down swings over a long time. With any forecast, there is always a random component that cannot be explained, but the goal is to minimize this element as much as possible. The basic approach to forecasting is to understand the objective, and then identify major factors that influence the variable in question. It is important to choose the appropriate forecasting technique and finally, evaluate performance and measure error. 
In this section, an overview of different forecasting methods and models will be presented, as well as methods to measure forecast accuracy. 
[bookmark: _Toc433887676][bookmark: _Toc443506562]2.1.1 Time Series Methods
Methods for forecasting originated in the 1950s to 1960s and typically did not address the random component of a time series. The main idea was to develop methods for predicting the variable in question from its past data. Some of the most simple univariate forecasting methods are the naïve no-change method, naïve change and naïve seasonal change method. The naïve no-change method simply develops a forecast for the given period () that is the actual value from the previous period, The naïve change method develops a forecast for a given period () as the actual value from the previous period plus an extra component which is defined as the difference between that previous period and the period before the previous period,. The naïve seasonal change method develops a forecast for the given period () as the actual value from the previous period plus an extra component defined as the difference between the value occurring one complete season before the forecast and one season before the previous period, , where s is the seasonal component.  All three formulas are presented below (Enders 2004).



	Another method commonly used to forecast is the simple moving-average method. In contrast to the naïve method which typically is successful when the observations are relatively constant over time, the moving average method can be used to smooth data in order to see the trend. The forecast is calculated as follows:

where k is the number of values in the average. Typically for quarterly data, the k value would be 4, for monthly data the k value would be 12. Typically, the larger the value of k, the smoother is the series.  
Brown, Holt and Winters pioneered many of the methods that use exponential smoothing (De Gooijer and Hyndman 2006). Exponential smoothing is a form of filtering or averaging. In contrast to the simple moving average method, exponential smoothing puts greater weight on more recent observations. Exponential smoothing takes into account three parameters of a data series: level, trend and seasonality. The single exponential smoothing method accommodates level only, whereas Holt’s accommodates level and trend, and Holt-Winters’ accommodates level, trend and seasonality. Choosing a method to use is somewhat ad hoc, one should simply infer based on the appearance of the appropriate parameters in the data series. The robustness of the exponential smoothing method has been commented on by many different researchers. It was generally shown that exponential smoothing is optimal for many data generating processes (De Gooijer and Hyndman 2006). Chatfeild et al. (2001) showed that simple exponential smoothing is highly applicable and optimal for understanding many different types of data generating processes. Additionally, Hyndman (2001) showed how simple exponential smoothing outperformed first order ARIMA models. ARIMA Models, which will be discussed further later, stand for Auto Regressive Integrated Moving Average Models and attempt to describe autocorrelations in data.  
In 1957, Charles C. Holt expanded on the previous work on simple exponential smoothing by Robert Goodell Brown. Holt’s method involves a forecast equation and two smoothing equations, one for the level and one for the trend (Otexts 2015). The subsequent equations are presented below.











	
In 1960, Holt and Winters expanded on Holt’s Method in order to incorporate seasonality, and thus, the Holt-Winters Seasonal Method was born. There are two different forms of this method, the additive and the multiplicative method. The difference between these two variations is in the seasonal component. Generally, the additive method is used when the seasonal change is constant throughout the series. Conversely, the multiplicative method is used when the seasonal change is proportional to the level of the series. The additive and multiplicative method equations are presented below (Otexts 2015).




  















  









	Researchers such as Slutsky, Walker, Whittle, Yaglom and Yule first identified the concepts of Autoregressive (AR) and Moving Average (MA). It wasn’t until the publication of Time Series Analysis: Forecasting and Control by Box and Jenkins (1970), that a systematic process for time series identification, estimation and verification was formulated. This book tremendously impacted time series analysis and forecasting and popularized the use of Autoregressive Integrated Moving Average (ARIMA) models (De Gooijer and Hyndman 2006). Autoregressive (AR) models are used to model many different stationary processes. Among them are the ARMA and ARIMA models. The ARIMA model is generally represented as ARIMA (p,d,q) where p represents the order of the autoregressive model, d is the degree of the differencing needed for stationarity, and q is the order of the moving average model. A general rule of thumb is to keep the sum of p and q less than or equal to 2, to prevent overfitting of the model.  Deciding on the value for each of these parameters p and q depends on the autocorrelation and partial autocorrelation of the series. The differencing parameter d is defined by determining what order of difference is needed for the series to be stationary. Stationarity ultimately means that a series has a constant mean, variance and autocorrelation structure over time (De Gooijer and Hyndman 2006). The concept of differencing can be shown simply below, where d=0 represents no differencing, d=1 represents first differencing, and so forth. 



 The general forecasting equation for an ARIMA model is presented below. 

where represents the autoregressive parameters, and  represents the moving average parameters. When an ARIMA model simply contains the p parameter, it contains the AR component. Conversely, when an ARIMA model simply contains the q parameter, it contains the MA component only. Finally, when an ARIMA model just contains the d parameter, it is simply a random walk model. 
The ARMA model lacks the “I” part since it consists of a linear relationship between lagged variables without the need for differencing. The ARIMA model focuses on reducing first-order non-stationarity through differencing (Cheng et. al. 2015). Overall, the ARMA model establishes a lagged relationship between the dependent variable  and the independent variable. The estimation formula is presented below where  and  are estimated by the method of least squares and is a random disturbance with zero expected value and constant variance (Enders 2004).

	Once the model is estimated where estimates for  and are  and, the forecast model is as follows:

There are many different variations of AR models, catering to different aspects of the data one is working with as well as the type of forecast that is needed. However, this means model selection errors are quite common, since selecting the specific type of AR model is mostly based on the researcher’s interpretation of the look of the data, and subjective decisions are often made in this aspect. Therefore, simple exponential smoothing methods are often times preferred to AR methods for forecasting time series data (Hyndman 2001).
However, there is a way to help decide between competing ARIMA models through the Akaike Information Criterion (AIC). The AIC is ultimately a measure of the quality of fit for the given model on a data series, and will penalize a model for using a greater number of parameters. Thus, this rewards goodness off fit of a model, but discourages overfitting. The AIC is calculated as follows: 

where k is the number of parameters in the model and L is simply the Residual Sum of Squares divided by n,  ,where n represents the number of observations. The winning model is the one with the lowest AIC value. This is an extremely useful metric considering initial model selection is somewhat ad hoc. 
Additionally, there are many other approaches for forecasting such as qualitative methods and simulation methods. Qualitative methods are based on human judgement and relies very little on historic data. An example of this method is the Delphi method, which is most commonly used in business environments. This method involves a team of experts that reach a consensus together, allowing for a complete evaluation of every member’s argument. Additionally, simulation methods are often used for forecasting and involve imitating consumer choices to forecast the most likely scenario. 
[bookmark: _Toc433887677][bookmark: _Toc443506563]2.1.2 Regression Models
	The first forecasting model that is of interest here is linear trend regression. This assumes a contemporaneous relationship between the dependent variable and the independent variable t.  and  are parameter estimates and are estimated by the method of least squares and is a random disturbance with zero expected value and constant variance. Parameter estimates for   and are  and. The estimation and forecast formula are presented below (Enders 2004). 


	There are many different regression models that capture elements such as causal relationships, trend, and indicator variables. To keep this review concise, all of the different regression based forecasting models will not be presented but it is important to note them. 
	 
[bookmark: _Toc433887678][bookmark: _Toc443506564]2.1.3 Evaluating Forecast Accuracy
There are multiple ways to assess the accuracy of a forecast. Each technique involves comparing the forecasted value with the realized value of a variable of interest. The amount by which the forecast differs from the actual value is the forecast error, where . Four simple and commonly used measures of forecast accuracy are presented below. 
First, the Mean Absolute Error (MAE), also known as the Mean Absolute Deviation (MAD) is as follows where n is the total number of observations for the period.

	Another method used often is the Mean Absolute Percent Error (MAPE). The MAPE is a modification of MAD. MAPE looks at the size of the absolute value of the error relative to the actual value itself. MAPE is presented below. 
The third method for measuring error is Mean Square Error (MSE). This squares the individual errors as follows

Finally, the Root Mean Square Error (RMSE) is simply the square root of the MSE. Each of these four measures can be used to determine forecast accuracy. MAPE is useful as it is unit free. When using MSE or RMSE, having one or two large errors may magnify the overall measure of error. Therefore, using MAD can avoid this. When all of the errors are of the same magnitude, RMSE and MSE are most useful (Newbold and Bos 1993).
Another, more unfamiliar measure of forecasting performance is Theil’s U developed by Henri Theil. Theil’s U measures the worth of a forecasting method that is deemed to be more advanced than the naïve no-change method. His “U statistic” is the ratio of the RMSE of the more sophisticated method being analyzed to the RMSE of the naïve no-change method. It is represented below as 

If U >1, then the advanced approach has no value because it cannot perform as well as the naïve no change basic method. However, if U<1, the advanced approach has more merit. The closer U gets to 0, the better the approach in question is. (Newbold and Bos 1993)
[bookmark: _Toc433887679][bookmark: _Toc443506565]2.1.4 Seasonality
Seasonality is defined as “The estimated seasonal is that part of the series which, when extrapolated, repeats itself over any one-year time period and averages out to zero over such a time period” (Harvey 1990). The goal of any forecaster is to eliminate noise from the data. Therefore, by identifying and stripping a series of its seasonality, an analyst can identify period to period changes that are due to causes other than seasonality, such as trend. A deseasonalized series does just that; removes the seasonality to identify the general trend of the data series. 
	The most common method for deseasonalizing a series is the Simple Moving Average Method. This method originated in the 1920s and is the basis for the majority of methods to de-seasonalize and smooth out data (Otexts 2015). The general idea is to take a centered moving average of 4 points at a time for quarterly data, to remove the seasonality and smooth out the series. The centered data point is the one that assumes that value. In this case, the center of 4 data points is 2.5, so the average of the 2.5 and 3.5 values are used to find the value for time value 3. The formulas are presented below. 



	From here, the seasonal indices can be found by first identifying the ratio between the original data point to the new deseasonalized data point. Then from there, the corresponding seasonal factor for each of the four quarters is its respective average over the entire time series. 
	This is an important step in analyzing a data series as it allows reliable comparison of observations at different points in time. Additionally, it allows for other behavior patterns and trends in the data to be seen clearly. 
	There are some models that incorporate a seasonal parameter in the forecasting process itself. Among them are regression with seasonality, Holt-Winter’s Method, and an ARIMA model. It was found that the latter two models are quite robust when seasonality is apparent (De Gooijer and Hyndman 2006).
[bookmark: _Toc443506566]2.1.5 Combining Forecasts
	Combining different forecasts obtained from different but valid forecasting techniques is a common practice for many forecasters. Early researchers such as Bates, Granger, Newbold, Winkler and Makridakis presented significant evidence toward the effectiveness of combining forecasts (De Gooijer and Hyndman 2006). 
	There are many different methods that have been used to aggregate different forecasts. First, the simple average is the most simple and widely used method, however it has been criticized for lacking the ability to utilize information on the accuracy of the forecasts. This method essentially assigns even weights to the forecasts regardless of their given accuracy (Clemen 1989). Another method commonly used simply assigns weights to the forecast using Ordinary Least Squares. These weights are determined based on the overall accuracy of the forecasts (Granger and Ramanathan 1984). More complicated methods for combining forecasts exist and among them are Bayesian shrinkage techniques, and methods which update and change the weights, rather than using fixed weights. However, Miller et al. (1992) suggest that simpler methods for aggregating forecasts are generally more successful that the more complex methods since nonstationarity can occur. Ultimately though, by combining different competing forecasts one can obtain a vastly superior forecast (Fang 2003). It is also perceivably less risky in practice to use a combined forecast rather than selecting a single forecast (Hibon and Evgeniou 2009).
[bookmark: _Toc433887680][bookmark: _Toc443506567]2.2 Forecasting in the Airline Industry

For lack of literature specifically in methods for forecasting aircraft demand (as top competitors such as Airbus and Boeing keep that very private) we will focus on relevant previous research done on forecasting commercial airline demand. 
Beginning in the 1950s, the gravity model was widely used for forecasting demand between pairs of cities or airports. The gravity model assumes that trips produced at an origin and attracted to a destination are directly proportional to the total trip productions at the origin and the total attractions at the destination. Essentially, that the sum total of trip production from areas is equivalent to the sum total of trip attractions for those same areas. (Harvey 1951). There is a friction factor involved that represents the reluctance of people to make certain trips. For example, as travel times increase, travelers are less likely to make the trip. The model incorporates socioeconomic factors for individual trips. This literature review primarily focuses on time series and causal models, and this model reinforces the importance of using economic factors for forecasting in a causal manner (Verleger 1962).
A new perspective for forecasting air transportation demand emerged in the 1960s. The goal was to predict Revenue Passenger Miles (RPM). RPM is a product of the number of revenue-paying passengers and the distance traveled. In Bartlett (1965) 26 regression equations were used with different explanatory variable combinations. The resulting best fit regression equation was one that accounted for a measure of leisure time activity. However, even accounting for the monetary value of time, this model only produced an R squared value of 0.58. Another forecasting model to predict RPM was developed by Vitek and Taneja (1975). This model used time series data along with price of flight, income and inflation as explanatory variables. Linear regression was performed and forecasts were provided up to 1990. Results showed that price is the most stable and significant determinant of demand.  Income and rate of inflation were significant as well but much more variable. An R squared value of 0.96 was achieved. Brown and Watkins (1968) utilize time series techniques as well as multiple regression with predictors such as income, fare, travel time and number of stops to predict air traffic demand, or RPM.
A linear regression based model developed by Jacobson (1970) predicted trips generated at an airport based on average income and airfare in the US. The model used 18 years of data from airports in Virginia. The resulting model had an R squared value of 0.82. Another model that focused on one airport was that of Haney (1975), which forecasted total annual traffic for the St. Louis airport. Socioeconomic variables were chosen to represent the area around the airport. The resulting regression model had an R squared value of 0.99. A third paper focusing on predicting the demand at a single airport was that of Thomet and Sultan (1979). The focus here was to forecast the number of passengers originating and terminating at an airport in Saudi Arabia. The input variables were related to crude oil and petroleum, as most travel to and from Riyadh International Airport was oil-related. The resulting forecast achieved an R squared value of 0.99. A fourth model based around a single airport was developed by (Mellman et.al. 1980). The focus here was Boston Logan International Airport. The authors employed multiple regression techniques and identified key predictors such as change in economic conditions of Boston, load factor and fuel prices. Certain forecasting scenarios were explored and the results concluded that air passenger volumes are likely to increase at about five percent per year, contingent upon changes in regional income and fares. 
Karlaftis et. al. (1996) developed a model to forecast demand at two major airports: Miami and Frankfurt. The authors used simple time series demand forecasting models to achieve R squared values of 0.72 and 0.94. Additionally, the authors cautioned against using too many predictor variables, as it has not been proven to improve the quality of forecast. In turn, it may be detrimental to the forecast, so predictor variables must be chosen wisely. Lyneis (2000) brings up similar insights but contributes the idea of lagging certain input variables, as that can be a beneficial contributor to explaining demand. 
In a paper by Littlewood (1972) in collaboration with Scandinavian Airlines, some simple forecasting models for flight bookings were proposed. The models used here addressed topics such as removing outliers corresponding to non-recurrent events in time series data; in this case the Gulf War. Duncanson (1974), while working at Scandinavian Airlines, also developed time series models to forecast passenger traffic. Simplicity was emphasized in these models, which incorporated seasonal analysis and exponential smoothing methods to forecast passenger traffic. 
In his book titled Airline Traffic Forecasting, Taneja (1978) argues that regression models are the most popular and most successful methods for forecasting airline traffic. He primarily presents models that forecast total airline traffic regionally, nationally and internationally. 
Oberhausen and Koppelman (1982) produce short term forecasts for inter-city air travel demand. ARIMA methods are used on time series data as well as a bivariate time series model incorporating air fare as an explanatory variable. In this case, the bivariate model did not produce a significantly better forecast. 
In a paper by Carson et. al. (2011) forecasting aggregate demand for US commercial air travel is explored using exogenous macroeconomic indicators as the independent variables and a ratio of the number of passengers originating at an airport and the population served by that airport as the dependent variable. The economic indicators used were population, income and energy prices. 
The nature of the aircraft industry is extremely cyclical and is in part due to how heavily it is influenced by business cycles. It is thought that this cyclic behavior began after the airline market was deregulated in 1978. In Liehr et. al. (2001) an attempt is made to understand the underlying business cycles that drive the airline industry. The period of the cycle is about seven to ten years and seems to be quite sensitive to fluctuations in GDP. The points brought up in this paper highlight key variables that drive the aircraft industry. Among those variables are GDP, load Factor, revenue, and RPM. 
An important perspective to consider is the market outlook forecasts for Boeing and Airbus. Since these companies are the most concerned with predicting aircraft demand, their forecasts provide a benchmark to consider for comparison. It is also of interest to contrast the variables they consider with the variables used in this thesis. The forecasting methods used by Boeing and Airbus are not made public. However, we can infer what variables they may have used in their analysis from what they identify as drivers in their market outlook presentations. Airbus (2015) highlights Worldwide GDP, RPM, and Oil Price as important indicators for demand growth in the airline industry. Congruently, Boeing (2015) identifies RPM, Load Factor, and GDP as strong drivers of aircraft demand. Both papers strongly stress the impact macroeconomic indicators have on driving the demand upwards in the coming years.
To conclude this review of the existing literature, it is important to note that many models keep their analysis simple by using either time series or regression methods. Congruently, the main methods employed in this thesis will be time series and multiple regression techniques using time series data and various economic indicators to forecast aircraft demand. Previous research suggests that air traffic demand is driven by the same macroeconomic factors as aircraft demand, and is sufficient to support the analysis in this paper.


CHAPTER 3

[bookmark: _Toc443506568]METHODOLOGY
	In this chapter, the relative input variables will be discussed in greater detail, as well as their anticipated impact on the multiple regression forecast. Additionally, this chapter will explore greater analysis of the input variables will be explored in terms of seasonality, volatility, correlation with one another, and ultimately correlation with orders and deliveries. This analysis will aid in understanding the underlying relationship between the variables to create a more precise forecast. Again, the overall goal of this thesis is to forecast aircraft orders and deliveries, and those subsequent forecasting methods and models will be presented further in Chapter 4.  
[bookmark: _Toc433887682][bookmark: _Toc443506569]3.1 Description of Variables
The following list of variables were identified by top competitors in the aerospace industry, such as Boeing (2014) and Airbus (2015) as potential drivers of demand. The variables can be grouped into two categories - global macroeconomic indicators and aircraft sales figures - are listed and defined below.  All data is for the time period 1995 to 2013, and is in quarterly and annual increments.  
1. Global Macroeconomic Indicators:
GDP-Worldwide: Gross Domestic Product - The monetary value of all the finished goods and services (In 2005 billion). 
GDP Growth: Year over year Percent change 
Rate of Inflation Worldwide: Percentage; The rate at which the general level of prices for goods and services is rising
Long Term Interest Rate-Worldwide: Average of daily rates, measured as a percentage
Long Term Interest Rate-US: Average of daily rates, measured as a percentage
Jet Fuel Prices: Price per gallon
Crude Oil Prices: West Texas Intermediate Price per barrel

2. Aircraft Sales Figures:
Aircraft Orders: Number of aircraft ordered  
Aircraft Deliveries: Number of aircraft actually delivered
Aircraft Order Cancellations: Number of aircraft cancelled 
Aircraft Net Orders: Orders minus Cancellations
Installed Base-Active: Number of aircraft in active use
Retirements: Number of aircraft retired 
Revenue Passenger Mile (RPM): In Billions, measures of traffic for airline flights; product of the number of revenue-paying passengers aboard the vehicle and the distance traveled
RPM Growth: Year over year Percent change
Available Seat Mile (ASM): In Billions, measure of a flight's revenue-generating abilities based upon traffic; product of number of seats available and the number of miles flown
ASM Growth: Year over year Percent change
Load Factor: Percentage (RPM/ASM)
Operating Revenue: In millions, revenue worldwide
Operating Profits: In millions, profits worldwide
Net Profits: In millions, net profits worldwide

It is expected that as GDP and GDP growth increases, the number of orders and deliveries will increase in kind, as the national wealth increased. Consequently, it is expected that as the fuel price, oil price, rate of inflation and interest rate (in both the U.S. and worldwide) increases, the number of orders and deliveries will decrease due to the increased financial burden. 
Aircraft orders and deliveries are linked through aircraft order cancellations. The nature of the aircraft sales industry is such that aircraft are ordered and possibly cancelled during the approximately three year lead time before delivery. The lead time is not concrete, and may take more or less time for an order. Therefore, we cannot simply subtract the number of cancellations from orders three years ago to obtain the number of deliveries in that year. This complicates the problem further, however we can hypothesize that an increase in the number of cancellations will cause a decrease in the number of deliveries. 
Intuitively, we can estimate that an increase in aircraft net orders will cause an increase in aircraft deliveries, as more orders are expected to cause more deliveries, with a time lag. It also is expected that a decrease in installed base will cause an increase in orders and deliveries, as there will be less aircraft in the total fleet. Similarly, it is expected that an increase in the number of aircraft retirements will cause an increase in orders and deliveries, as newer aircraft may be desired. Next, it is anticipated that as RPM, ASM and load factor increase, the number of orders and deliveries will increase because this indicates that the company is increasing in revenue and may need to acquire more aircraft to meet booming demands. Similarly, as the measures for profits, revenue and net profits increase, we can expect aircraft orders and deliveries to increase as well. 
	We can anticipate how each of these variables will in individually affect orders and deliveries, but how do these variables interact with each other? In Lyneis (2000) the airline industry was represented using an interaction map. As it applies here, the flow map presented in Lyneis (2000) has been amended to represent the anticipated interaction between variables in this analysis. Here, demand by passengers for travel is driven by economic conditions. That demand then determines an airline’s revenue, load factor, and fleet utilization. These factors are also influenced by fuel price and oil price. All of these conditions then determine the fares and number of flights an aircraft will have, which in turn affects passenger demand. Also, the success of an airline then determines the number of orders aircraft manufacturers will receive. From here, lead times and cancellations affect the deliveries of new aircraft to the airlines. As you can see in the amended flow map presented in the figure below, there is a feedback loop between all of these variables, as they all affect each other either directly or indirectly. 
[image: ]
[bookmark: _Toc443506467]Figure 1: Flow Map of the Airline Industry (adapted from Lyneis (2000))

	It should now be clear that there are many moving parts in determining the number of aircraft orders and deliveries in a given quarter or year. Before beginning to forecast, we must understand the input variables further. In the next section, additional analysis of the input variables is performed. 
[bookmark: _Toc433887683][bookmark: _Toc443506570]3.2 Analysis of Input Variables
[bookmark: _Toc433887684][bookmark: _Toc443506571]3.2.1 Seasonality
An important step in the forecasting process is understanding the underlying workings of each input variable. To do so, each input variable was graphed separately to identify any type of trend, seasonality or cycle. The corresponding graphs are presented in the Appendix. 
The moving average method was used to de-seasonalize the data. It is a simple but robust tool for de-seasonalizing data and is therefore sufficient for this analysis. For the quarterly data, a centered moving average of 4 periods at a time was used to eliminate any seasonality, as the data exhibits upswings every 4th quarter of each year. The idea behind a moving average is to smooth out the seasonal variation by taking a rolling average of the data. Then, the seasonal factors are computed by dividing the original data by the averaged data values. Next, an average is taken for each quarter’s seasonal factors to establish one seasonal factor for each of the four quarters. Finally, the original data is divided by the corresponding seasonal factor to generate a de-seasonalized data set. 
Major seasonality was identified in the quarterly data for retirements. Minor seasonality was identified in net orders, orders and deliveries. The resulting graphs are presented below where the seasonality was removed for use in future analysis.

[bookmark: _Toc443506468]Figure 2:Seasonality of Retirements

[bookmark: _Toc443506469]Figure 3: Seasonality of Orders

[bookmark: _Toc443506470]Figure 4: Seasonality of Net Orders

[bookmark: _Toc443506471]Figure 5: Seasonality of Deliveries
[bookmark: _Toc433887685][bookmark: _Toc443506572]3.2.2 Volatility
Next, the volatility of each variable was measured. Here, volatility is represented as a sliding measure of the coefficient of variation (standard deviation divided by the mean). A time frame of eight quarters was used for the quarterly data, and four years for the annual data. The chart below represents the coefficient of variation for each variable under four different scenarios. The average volatility is measured for both quarterly and annual data. In addition, the volatility of the most recent data (2009-2013) is measured for both quarterly and annual data. 

[bookmark: _Toc443506472]Figure 6: Quarterly and Annual Volatility of Input Variables

[bookmark: _Toc433887686][bookmark: _Toc443506573]3.2.3 Linear Regression
Next, linear regression was performed on each input variable against both Orders and Deliveries separately. This was done to evaluate the predicting capacity of each variable as well as to evaluate the predicting ability of both quarterly and annual data. The tables below summarize the results in order from highest to lowest. 


[bookmark: _Toc443506340]Table 1: R Squared Values for Input Variables for Orders
	Linear Regression for Orders

	
	Annual R Squared
	Quarterly R Squared

	Net Orders
	0.9704
	0.9684

	Operating Revenue
	0.6318
	0.3533

	ASM
	0.6165
	0.3438

	Fuel Price
	0.6174
	0.3644

	RPM
	0.6033
	0.3364

	Oil Price
	0.5781
	0.3623

	GDP
	0.5342
	0.2472

	Installed Base
	0.531
	0.2394

	Load
	0.4958
	0.2756

	Cancellations
	0.3631
	0.2762

	Interest Rate US
	0.295
	0.1778

	Interest Rate Worldwide
	0.2561
	0.1362

	Retirements
	0.152
	0.0825

	GDP Growth
	0.1505
	0.0472

	RPM Growth
	0.0731
	0.0428

	ASM Growth
	0.0345
	0.0203

	Inflation
	0.0157
	0.000







[bookmark: _Toc443506341]Table 2: R Squared Values for Deliveries
	Linear Regression for Deliveries

	
	Annual R Squared
	Quarterly R Squared

	Installed Base
	0.6531
	0.4625

	ASM
	0.6309
	0.6186

	RPM
	0.6381
	0.6142

	Load
	0.621
	0.4871

	GDP
	0.6168
	0.4432

	Operating Revenue
	0.605
	0.6541

	Interest Rate US
	0.5721
	0.4924

	Retirements
	0.4852
	0.1817

	Interest Rate Worldwide
	0.4725
	0.2877

	Fuel Price
	0.4744
	0.5662

	Oil Price
	0.4781
	0.5792

	Cancellations
	0.4214
	0.3081

	Net Orders
	0.3103
	0.5192

	Inflation
	0.2459
	0.007

	RPM Growth
	0.0832
	0.0021

	ASM Growth
	0.073
	0.0016

	GDP Growth
	0.0322
	0.0081


[bookmark: _Toc433887687]
	
	Additionally, the figures presented below show an additional view of the R squared values in decreasing order for orders and deliveries.  

[bookmark: _Toc443506473]Figure 7: R Squared Values for Orders


[bookmark: _Toc443506474]Figure 8: R Squared Values for Deliveries

	Based on this analysis, deliveries seem to be overall easier to predict as the regression coefficients are higher than orders for most of the input variables. The variables RPM Growth, GDP Growth, ASM Growth were consequently eliminated from further analysis due to the lack of accurate quarterly data and insignificant correlation to the dependent variables. 
[bookmark: _Toc443506574]3.2.4 Correlation
An important consideration when forecasting is the relationship between each of the input variables. If two input variables are highly correlated with each other, using both in a regression model can cause error in forecasts. Essentially, we want the input variables to explain different portions of the variance for the dependent variable, and ideally when all the variables are put together in the model, all of the variance is explained. The table below presents the correlations between each of the input variables as well as the two dependent variables, orders and deliveries. 
[image: ]
[bookmark: _Toc443506475]Figure 9: Correlation of Input Variables
It is clear here that RPM and ASM, Fuel Price and Oil Price, GDP and Load Factor, as well as GDP and Installed Base are highly correlated with each other. Many of the other variables have high correlations as well. This is important to note for further analysis, as highly correlated variables may hinder a forecast, and therefore only one of those variables may need to be selected for the model. 
Further delving into the correlations between the input variables and the dependent variables, lag correlations were investigated. Lags of 0 to 8 quarters behind were investigated to determine if there was a delayed relationship between the input variables and the dependent variables. A lag of one, for example, uses a predictor variable such as jet fuel price a quarter ago, to predict orders in the current quarter. The same idea is then followed for the remaining lags to determine the correlations for each variable. The results are presented in the figures below. Only variables with significant correlations at the 95% confidence level are shown. This means that we can be 95% sure this is representative of the correlation, and the probability of observing a value outside this one is .05%.

[bookmark: _Toc443506476]Figure 10: Lag Correlation for Orders

[bookmark: _Toc443506477]Figure 11: Lag Correlation for Deliveries

It is clear that deliveries as a whole are more correlated with the input variables than orders. Generally, a lag of zero provides the strongest correlation, with a few exceptions.
To conclude this analysis, it is evident that the input variables provide significant explanatory value. Additionally, adjusting for seasonality is critical to understanding the data better. The volatility of each input variable varies significantly from variable to variable. It is important to keep this in mind, as well as the inter-correlation of input variables, when forecasting.


CHAPTER 4

[bookmark: _Toc443506575]ANALYSIS AND RESULTS
[bookmark: _Toc443506576]4.1 Forecasting Methods and Models
Keeping the forecast simple for easy transfer to industry use was a primary consideration. It was found that Microsoft Excel worked well for performing most time series and regression methods with this data, and was the preferred platform for our industry partners. SAS software was used for ARIMA forecasting. It was important to keep this analysis relatively user friendly. Excel is not only user friendly, but is relatively inexpensive. Green and Armstrong (2015) focus on similar objectives, keeping the method simple with respect to the forecasting method and the number of input variables. Regression analysis was recommended as a sound forecasting technique. In addition, it was recommended to use a weighted combination of different forecasts. The following section presents a few different methods for forecasting orders and deliveries. Among them are Holt’s Method, Holt-Winter’s Method, Seasonal Factor Forecasting, Lagged Multiple Regression, and ARIMA forecasting.
With each method, the data for forecasting orders and deliveries will be broken up into two categories: a training set and a test set. The training set is the within sample data; all values that are being used to create a forecast model. The period being forecasted is the test set, and the actual realized values of orders and deliveries over the test set will be compared with the forecasted values to determine the forecast accuracy. In this thesis, our within sample period is 1995-2011, and the post sample period is 2012-2013. The forecast model applied to the training set is also compared with the actual values during that period to provide a metric for model fit, that is, how well the model fits the data over the training set. The two main metrics of forecast fit and accuracy that are reported in this section for each forecasting method are the Mean Absolute Percent Error (MAPE) and the Root Mean Square Error (RMSE). The RMSE is then used to calculate Theil’s U, which provides a metric for comparing different forecasting techniques and establishing their predictive validity. 
[bookmark: _Toc433887689][bookmark: _Toc443506577]4.1.1 Naïve No Change Method
	To provide a baseline for evaluating more advanced methods, the naïve no change method was used to forecast orders and deliveries. The naïve no-change method simply develops a forecast for the given period () that is the actual value from the previous period,  As rudimentary as this seems, this provides a baseline for which more sophisticated methods and models should have greater accuracy. 
	The corresponding naïve no change forecasts for orders and deliveries are presented below. As you can see, the forecast is simply the actual values shifted ahead one period.

[bookmark: _Toc443506478]Figure 12: Naive No Change Forecast for Orders

[bookmark: _Toc443506479]Figure 13: Naive No Change forecast for Deliveries

The performance statistics for orders and deliveries are presented in the table below. Again, the Fit values are for the period 1995-2011 and the Forecast values are for the period of 2011-2013. 

[bookmark: _Toc443506342]Table 3: Naive No Change Performance Statistics
	
	Orders
	Deliveries

	MAPE Fit
	51.75%
	16.04%

	RMSE Fit
	327.383
	52.68

	MAPE Forecast
	57.84%
	16.21%

	RMSE Forecast
	499.964
	70.68



The results from the naïve no change method are quite primitive, however they provide a great baseline for both orders and deliveries. The set of performance statistics presented above will be used further with Theil’s U statistic when assessing the validity of more sophisticated forecasting methods. 
[bookmark: _Toc433887690][bookmark: _Toc443506578]4.1.2 Holt’s Method
First, Holt’s Method is used on the annual and quarterly data to forecast orders and deliveries. Data from 1995 to 2011 was used to forecast for 2012 and 2013. The actual values for 2012 and 2013 were then compared to the forecasted values. The corresponding graphs for orders are presented below.


[bookmark: _Toc443506480]Figure 14: Holt's Method for Annual Orders

[bookmark: _Toc443506481]Figure 15: Holt's Method for Quarterly Orders

	The performance statistic are presented in the table below for both the quarterly and annual forecasts for orders. 
[bookmark: _Toc443506343]Table 4: Performance Statistics for Orders Using Holt's Method
	
	Quarterly
	Annual

	MAPE Fit
	58.58%
	35.93%

	RMSE Fit
	321.94
	1033.27

	MAPE Forecast
	26.02%
	34.10%

	RMSE Forecast
	315.60
	1373.23



	The corresponding graphs for quarterly and annual forecasts for deliveries are presented below. 


[bookmark: _Toc443506482]Figure 16: Holt's Method for Annual Delivereies


[bookmark: _Toc443506483]Figure 17: Holt's Method for Quarterly Deliveries

	The performance statistics are presented in the table below for both the quarterly and annual forecasts for deliveries.


[bookmark: _Toc443506344]Table 5: Performance Statistics for Deliveries using Holt's Method
	
	Quarterly
	Annual

	MAPE Fit
	14.17%
	9.72%

	RMSE Fit
	51.57
	166.86

	MAPE Forecast
	10.89%
	14.15%

	RMSE Forecast
	47.95
	270.43


[bookmark: _Toc433887691]
	
	Overall, Holt’s method seems to provide a much more reliable forecast for deliveries than orders. Additionally, it seems as though the MAPE fit denotes that the annual model is more accurate, whereas the MAPE forecast indicates a more accurate quarterly model. In both cases the RMSE Fit and Forecast reveals a more accurate quarterly model. 
[bookmark: _Toc443506579]4.1.3 Holt-Winters Method
	Next, Holt-Winters Method was used to accommodate a potential additional factor of seasonality. Holt-Winters method was used explicitly on the quarterly data for orders and deliveries, as minor seasonality was found in both variables during the analysis of input variables. The resulting forecasts for orders and deliveries are presented below. 

[bookmark: _Toc443506484]Figure 18: Holt-Winter's Method for Quarterly Orders


[bookmark: _Toc443506485]Figure 19: Holt-Winter's Method for Quarterly Deliveries
 

	Next, the performance statistics for each forecast are presented in the table below. 
[bookmark: _Toc443506345]Table 6: Performance Statistics for Orders and Deliveries using Holt-Winter's Method
	
	Orders
	Deliveries

	MAPE Fit
	63.31%
	12.93%

	RMSE Fit
	311.46
	46.17

	MAPE Forecast
	29.59%
	9.23%

	RMSE Forecast
	283.82
	50.62


[bookmark: _Toc433887692]
	
	Based on these results, it seems that Holt’s method provides a more accurate forecast for orders, whereas Holt-Winter’s method provides a slightly more accurate forecast for deliveries. Deliveries seem to be slightly more seasonal, so intuitively it makes sense for Holt-Winters Method to be more applicable. In general though, both methods seem to produce similar results, and are quite robust for forecasting deliveries. 
[bookmark: _Toc443506580]4.1.4 Forecasting using Aggregate Annual Data with Seasonal Factors
Here, forecasting using aggregate annual data and seasonal factors was explored to determine if a more reliable quarterly forecast could be generated. By dividing each original annual data forecast ( by four and multiplying those values by the corresponding quarterly seasonal factor, we obtain a quarterly forecast. The subsequent forecasts and seasonal factors are presented below. 
[bookmark: _Toc443506346]Table 7: Seasonal Factors for Orders and Deliveries
	
	Orders
	Deliveries

	Quarter 1
	0.77
	0.90

	Quarter 2
	1.04
	1.07

	Quarter 3
	0.97
	0.88

	Quarter 4
	1.23
	1.15




[bookmark: _Toc443506486]Figure 20: Seasonal Factor Forecast for Deliveries

[bookmark: _Toc443506487]Figure 21: Seasonal Factor Forecast for Orders
	Finally, the performance measures for both orders and deliveries are presented in the table below. 
[bookmark: _Toc443506347]Table 8: Performance Measures for Seasonal Factor Forecasts 
	
	Orders
	Deliveries

	MAPE Fit
	30.63%
	5.57%

	MAPE Forecast
	24.76%
	8.50%

	RMSE Fit
	172.624
	18.988

	RMSE Forecast
	222.313
	40.986



	The results from this forecasting method indicate again that deliveries produce a much more reliable forecast than orders. It seems the forecast for deliveries is quite accurate, with a minimal MAPE and RMSE. Overall, this method provides an alternative technique for forecasting seasonal data. 
[bookmark: _Toc433887693][bookmark: _Toc443506581]4.1.5 Multiple Regression with Lagged Values	
In this section, lagged multiple regression is used to forecast eight quarters ahead for quarterly data and three years ahead for annual data. Beginning with one period lagged and increasing up to 8 periods lagged, multiple regression is performed on all of the input variables to create a forecast that is the average of all of the lags. The figure below displays a visualization of the concept of a lag of 4 quarters. Here, the value from 4 quarters back is used to predict the current value. 
[image: ]
[bookmark: _Toc443506488]Figure 22: Example of a 4 quarter lag
This is particularly useful to capture any lagged relationships between the variables. The resulting forecasts for 2012 and 2013 for deliveries compared against actual values are presented below. 

[bookmark: _Toc443506489]Figure 23: Lagged Multiple Regression Forecast for Quarterly Deliveries

[bookmark: _Toc443506490]Figure 24: Lagged Multiple Regression Forecast for Annual Deliveries
	

The performance statistics for the quarterly forecast for Deliveries, including MAPE and RMSE for both the fit and forecast are presented in the table below. 
[bookmark: _Toc443506348]Table 9: Performance Statistics for Quarterly Deliveries
	MAPE Fit
	9.85%

	MAPE Forecast 
	6.12%

	RMSE Fit
	34.045

	RMSE Forecast
	32.304



For the annual forecast for deliveries, a MAPE Forecast of 24% and a RMSE Forecast of 1100.32 was achieved. 
This analysis was then repeated for Orders, lagging values from one period to eight periods lagged, and then finding the average forecast 2012 and 2013 for all lags. The quarterly and annual forecasts are presented below.

[bookmark: _Toc443506491]Figure 25: Lagged Multiple Regression for Quarterly Orders



[bookmark: _Toc443506492]Figure 26: Lagged Multiple Regression for Annual Orders

	The performance statistics for the quarterly forecast for Orders, including MAPE and RMSE for both the fit and forecast are presented in the table below. 

[bookmark: _Toc443506349]Table 10: Performance Statistics for Quarterly Orders
	MAPE Fit
	38.35%

	MAPE Forecast
	25.32%

	RMSE Fit
	103.523

	RMSE Forecast
	229.773



Additionally, the MAPE Forecast was 53% and the RMSE Forecast was 2086.09 for the annual forecast for orders. This value is surprisingly high compared the performance measures for the quarterly forecast. Overall, it seems the quarterly forecast using multiple regression is more accurate than the annual forecast for both orders and deliveries. 
Unmistakably it is again clear that the forecasts for orders are significantly less accurate than those for deliveries. Intuitively, this makes sense as it is commonplace in the aerospace and defense industry for orders to be placed and then cancelled. Those that are placing the orders themselves are basing their order on an expectation of the future, and is therefore subject to change. 
[bookmark: _Toc443506582]4.1.6 ARIMA Forecasting
	In this section, SAS software was used to analyze the series and ultimately generate forecasts for orders and deliveries using the Autoregressive Integrated Moving Average (ARIMA) model. 
The first step of this analysis is to identify the correct ARIMA model to use for each variable. SAS was used to run a sequence plot of the respective variable. This aids in determining if the series is stationary. Stationarity needs to be achieved before an ARIMA model can be used. In the SAS output presented in the figure below, it is clear that the series for deliveries is non-stationary since its autocorrelation function (ACF) plot decays very slowly. 
[image: ]
[bookmark: _Toc443506493]Figure 27: Initial ACF plot for Deliveries

Since the data is non-stationary, it was first differenced in SAS by taking the logarithm of the data. The figure below displays the autocorrelation function (ACF) plot as well as the partial autocorrelation plot (PACF) for the differenced series.  The autocorrelation plot of the differenced series suggests that the series is now stationary. The ACF plot cuts off after the 3rd lag (above the 95% confidence level), therefore this implies that an ARIMA (0,1,2) model could be used. Essentially, when a plot “cuts off,” it means the lags suddenly cut off after a certain number of lags, and dip lower than the 95% confidence band. However, looking at the PACF, it seems that an ARIMA (1,1,0) model may be sufficient since the lags are not significant past the first one.  
[image: ]
[bookmark: _Toc443506494]Figure 28: ACF and PACF plots for Differenced Deliveries
	
	Next, the AIC criterion will be used to decide between the two possible models. The AIC values are presented in the table below for both models. 

[bookmark: _Toc443506350]Table 11: AIC Values for ARIMA Models for Deliveries
	Model
	AIC Value

	ARIMA(1,1,0)
	838.698

	ARIMA(0,1,2)
	842.576



Since the AIC Value is less for the ARIMA (1,1,0) model, it will be selected for all further analysis. The prediction equation is presented below. 

From here, the resulting forecast from this model is presented below.  


[bookmark: _Toc443506495]Figure 29: ARIMA Forecast for Quarterly Deliveries

The performance statistics are presented in the table below for the within and post sample for deliveries.

[bookmark: _Toc443506351]Table 12: ARIMA Performance Statistics for Deliveries
	MAPE Fit
	14.95%

	RMSE Fit
	51.806

	MAPE Forecast
	15.02%

	RMSE Forecast
	60.271



Next running the same SAS analysis for orders, the autocorrelation plot is presented below. 
[image: ]
[bookmark: _Toc443506496]Figure 30: Initial ACF plot for Orders
Again, it is clear that the data is not stationary since it tails off slowly, therefore first differencing must be done. The resulting ACF and PACF graphs are presented below for orders. 
[image: ]
[bookmark: _Toc443506497]Figure 31: ACF and PACF plots for Differenced Orders

Based on these graphs, an ARIMA(2,1,0) could be used, since the PACF cuts off after lag 2. Conversely, an ARIMA(0,1,2) model could be used, since the ACF clearly cuts off after a lag of 2. Therefore, we will run both models, and use the AIC to decide between them. The AIC presented below indicates that the ARIMA (0,1,2) wins out slightly. 

[bookmark: _Toc443506352]Table 13: AIC Values for ARIMA Models for Orders
	Model
	AIC Value

	ARIMA(2,1,0)
	918.858

	ARIMA(0,1,2)
	917.401



The prediction equation for the ARIMA (0,1,2) model is presented below. 
Thus, proceeding further with this model, the resulting forecast for quarterly orders is presented below. 

[bookmark: _Toc443506498]Figure 32: ARIMA Forecast for Quarterly Orders

The subsequent performance statistic are presented in the table below for the within and post sample for orders.
[bookmark: _Toc443506353]Table 14: ARIMA Performance Statistics for Orders
	MAPE Fit
	42.25%

	RMSE Fit
	248.761

	MAPE Forecast
	26.03%

	RMSE Forecast
	260.437


	
	It is clear that ARIMA forecasting is quite robust for forecasting quarterly deliveries, however the fit is not ideal for quarterly orders.
[bookmark: _Toc443506583]4.2 Evaluation of Forecasts with Theil’s U 
In this section, each of the forecasts presented in the previous section will be compared and evaluated using Theil’s U Statistic. It is important to again state that Theil’s U measures the worth of a forecasting method that is deemed to be more advanced than the naïve no-change method. The “U statistic” is the ratio of the RMSE of the more sophisticated method being analyzed to the RMSE of the naïve no-change method. The formula is presented again below: 

If U >1, then the advanced approach has no value because it cannot perform as well as the naïve no change basic method. However, if U<1, the advanced approach has more merit. The closer U gets to 0, the better the approach in question is. (Newbold and Bos 1993)
The table below indicates the Theil’s U statistic for each of the quarterly forecasting methods used in this thesis. For the purpose of comparing and aggregating, quarterly forecasts will be focused on from this point further. The within and post sample values for Theil’s U were calculated to evaluate the accuracy of the model fit (1995 to 2011) and the model forecast (2012-2013), respectively.

[bookmark: _Toc443506354]Table 15: Theil’s U Statistics by Forecasting Model for Deliveries
	Model
	Within Theil’s U
	Post Theil’s U

	Holt’s Method
	0.9789
	0.6784

	Holt-Winter’s Method
	0.8764
	0.7161

	Seasonal Factor Forecast
	0.3604
	0.5799

	Multiple Regression
	0.6463
	0.4570

	ARIMA
	0.9834
	0.85271



[bookmark: _Toc443506355]Table 16: Theil’s U Statistics by Forecasting Model for Orders
	Model
	Within Theil’s U
	Post Theil’s U

	Holt’s Method
	0.9833
	0.6312

	Holt-Winter’s Method
	0.9514
	0.5677

	Seasonal Factor Forecast
	0.5273
	0.4447

	Multiple Regression
	0.3162
	0.4596

	ARIMA
	0.7598
	0.5209



	From here, it can be concluded that all forecasts can be used for the aggregation linear program to create a final forecast for 2012-2013 orders and deliveries, since the Theil’s U statistics are less than 1.
[bookmark: _Toc433887694][bookmark: _Toc443506584]4.3 Aggregation Linear Program
The following linear program was used to aggregate the best forecasts to produce an optimal combination of multiple forecasts. The linear program minimizes the Mean Absolute Percent Error by assigning specific weights, to each forecast. This creates an aggregate forecast that is ultimately the optimal combination of forecasts. 
Let:
 Total Forecasted Periods
: Total number of Forecast Models
 : Actual value at time i
 : Forecast for time period i in forecast model j
: Error 
 : Weight assigned to forecast model j


	
		
		c2
		c3:    

	
This linear program was implemented in AMPL and used to aggregate forecasts for both orders and deliveries. The resulting aggregate forecasts for 2012-2013 are presented below compared the actual values for those years. The linear program only assigned weights to the Holt-Winter’s, Multiple Regression and ARIMA forecasts for both Orders and Deliveries, deeming the forecasts from Holt’s Method and the Seasonal Factor forecast not necessary for aggregation. The table presented below shows the weights assigned to each forecasting method. 
[bookmark: _Toc443506356]Table 17: Aggregate Linear Program Weights assigned to each Forecast
	
	Orders
	Deliveries

	Seasonal Factor
	0
	0

	Holt
	0
	0

	Holt-Winters
	.21
	.32

	Multiple Regression
	.42
	.35

	ARIMA
	.37
	.33


  

[bookmark: _Toc443506499]Figure 33: Linear Program Aggregate Forecast for Orders


[bookmark: _Toc443506500]Figure 34: Linear Program Aggregate Forecast for Deliveries
 
	Additionally, the performance measures for each of the forecasts are presented below. 

[bookmark: _Toc443506357]Table 18: Performance Measures for Aggregate Linear Program
	
	Orders
	Deliveries

	MAPE
	18.35%
	7.22%

	RMSE
	166.452
	32.033

	Theil’s U
	.250
	.453



	From here, it can be concluded that the aggregate forecast is highly applicable to both orders and deliveries, and it is an effective method for producing a more balanced forecast from multiple methods. 
	This linear program is a unique way to aggregate multiple forecasts. The more commonplace method is to simply average all values, essentially giving an equal weight to each forecast. Therefore, to contrast, the results from the simple average method are presented below. 

[bookmark: _Toc443506501]Figure 35: Simple Average Aggregate Forecast for Orders


[bookmark: _Toc443506502]Figure 36: Simple Average Aggregate Forecast for Deliveries

	The performance statistics for this simple average aggregate forecast are presented in the table below. 
[bookmark: _Toc443506358]Table 19: Performance Statistics for Simple Average Aggregate Forecasts
	
	Orders
	Deliveries

	MAPE
	20.45%
	7.57%

	RMSE
	194.726
	33.430

	Theil’s U
	.389
	.473



	According to the MAPE, the average aggregation method performs slightly worse than the linear program aggregation method for orders and deliveries, but still provides a sufficient collective solution.  The aggregation linear program that minimizes the MAPE is a unique and substantial method to combine multiple forecasts and produce an optimal final forecast. To conclude, both methods are beneficial to improving a final forecast through aggregation.
[bookmark: _Toc443506585]4.4 Summary of Model Performance
As a refresher and for comparison purposes, this section will briefly summarize the performance statistics for each of the seven forecasting models developed in this thesis. The tables below are for orders and deliveries, respectively.  
[bookmark: _Toc443506359]Table 20: Summary of Performance Statistics for Orders
	Performance Statistics for Orders

	
	MAPE Fit
	RMSE Fit
	MAPE Forecast
	RMSE Forecast

	Naïve
	51.75%
	327.3831
	57.84%
	499.964

	Holt
	58.58%
	321.94
	26.02%
	315.6

	Holt-Winters
	63.31%
	311.46
	29.59%
	283.82

	Seasonal Factor
	30.63%
	172.624
	24.76%
	222.313

	Multiple Regression
	38.35%
	103.523
	25.32%
	229.773

	ARIMA
	42.25%
	248.761
	26.03%
	260.437

	Aggregate
	16.67%
	112.491
	18.35%
	166.452










[bookmark: _Toc443506360]Table 21: Summary of Performance Statistics for Deliveries
	Performance Statistics for Deliveries

	
	MAPE Fit
	RMSE Fit
	MAPE Forecast
	RMSE Forecast

	Naïve
	16.04%
	52.68
	16.21%
	70.68

	Holt
	14.17%
	51.57
	10.89%
	47.95

	Holt-Winters
	12.93%
	46.17
	9.23%
	50.62

	Seasonal Factor
	5.57%
	18.988
	8.50%
	40.986

	Multiple Regression
	9.85%
	34.045
	6.12%
	32.304

	ARIMA
	14.95%
	51.806
	15.02%
	60.271

	Aggregate
	6.14%
	28.461
	7.22%
	32.033




From here, it is clear that the most accurate forecasting model for orders according to the MAPE is the aggregate model, with a MAPE Forecast of a little over 18%. The results are not as clear for deliveries, where the seasonal factor model has a superior MAPE Fit of 5.57%, but the aggregate model has a superior MAPE Forecast of 7.22%. Therefore, we can conclude that both methods are sufficient for forecasting deliveries. 


CHAPTER 5

[bookmark: _Toc443506586]DISCUSSION AND CONCLUSION
[bookmark: _Toc443506587]5.1 Overall Performance of Selected Forecasting Models
	This thesis implemented different methods and models for forecasting aircraft orders and deliveries. Based on the results presented in the previous section, it is first important to note that all forecasting techniques were deemed more accurate than the Naïve No-Change forecast, according to Theil’s U. This indicates that each forecast is more sophisticated than the most rudimentary method, and was sufficient for further analysis. After aggregation with the Linear Program, it became apparent that the Multiple Regression, Holt-Winters, and ARIMA quarterly forecasts were superior to the Holt and Seasonal Factor forecasts for both Orders and Deliveries, over the forecasting horizon of 8 quarters.
	The Multiple Regression model captured the past behavior of the economic indicators for forecasting. It was extremely important to first analyze the input variables for the regression model prior to forecasting, as correlations between predictor variables needed to be identified. Highly correlated input variables can hinder a forecast, therefore it was important to eliminate highly correlated input variables for the regression analysis. The time series models used in this thesis effectively captured the pure data generating process of orders and deliveries to create a forecast. Both methods are arguably necessary to produce a wholesome aggregate forecast for both the variables of interest. Additionally, based on the performance measures from the aggregate forecasts, it can be concluded that the error is generally quite low for a forecasting task as challenging as this one. It is clear that forecasting for orders is much more difficult than deliveries, which is probably due to the lack of congruency in the industry between orders and deliveries themselves. Deliveries, generally, are more stable as well. Additionally, from a practical supply chain perspective, it is inherently more valuable to have a prediction for deliveries, rather than orders, since orders can change during the three year lead time. 
	Of course, the forecasting models used in this thesis have their own shortcomings as they could only capture the behavior of the intended variables to a certain degree of accuracy. However, in terms of applicability to industry, the models developed in this thesis are simple, inexpensive, user friendly and sufficiently accurate.
[bookmark: _Toc443506588]5.2 Limitations
	This thesis focused on a forecasting horizon of two years, or eight quarters which maintained the relative accuracy of the forecasts given the respective models. However, proceeding further out to a longer forecasting horizon would undoubtedly negatively impact the forecasting accuracy as a whole. Therefore, the aggregate forecasting methods employed in this thesis are limited. More robust machine learning methods could be considered to forecast a longer horizon and are expected to improve accuracy. 
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Unadjusted	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	2014-Q1	2014-Q2	2014-Q3	2014-Q4	204	239	171	196	193	220	167	227	196	257	209	258	249	300	235	378	297	332	313	365	241	363	289	350	327	347	309	358	299	303	232	290	241	266	207	285	237	290	235	266	256	283	227	261	273	300	275	308	296	323	299	366	339	362	289	311	329	363	313	386	308	322	326	363	309	350	330	395	322	393	348	454	364	412	410	487	415	530	508	397	Adjusted for Seasonality	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	2014-Q1	2014-Q2	2014-Q3	2014-Q4	216.16088208671189	222.58497665663225	188.08439972035987	182.60672013833337	204.50514824870291	204.88993667137694	183.68476463918185	211.48839526225345	207.68398474997809	239.3486987479267	229.88093299155094	240.37007038617352	263.8434296058395	279.39536818824132	258.47856101920803	352.17010312392864	314.7048136262423	309.19754079498705	344.2714451021792	340.05843291067185	255.3665322691057	338.06839550777198	317.87363461511114	326.08342881845243	346.49317863899404	323.16730920439909	339.87181002100118	333.5367643343028	316.82403796042576	282.18932187012371	255.1788347083245	270.18341244957486	255.3665322691057	247.73055979357395	227.68111545096195	265.52507775216844	251.12808360073879	270.08218924863326	258.47856101920803	247.82340590202386	271.26071477548157	263.56296399090763	249.67929085685199	243.16507120461739	289.27412161604093	279.39536818824132	302.47491183098811	286.95341736023818	313.6452014591506	300.81567974933978	328.87272231805616	340.99009985015311	359.20852464409472	337.13707761381119	317.87363461511114	289.74841817868202	348.6124029731775	338.06839550777198	344.2714451021792	359.62343863977901	326.36054746425128	299.88436185537898	358.57025911600772	338.19509903170928	327.42015963134298	325.96126288628153	362.96989419718568	368.00844109511064	341.19511780353542	366.00793232659612	382.76825206248674	422.9767905245069	385.69882882138785	383.7029723118514	450.96259582074589	453.72179952738958	439.73904934306586	493.5984837992263	558.7536553096071	369.87177497407322	Quarter

Aircraft



Volatility of Input Variables
Average Volatility (Annual Data)	Orders	Cancellations	Net Orders	Deliveries	Installed Base	Retirements	GDP Worldwide	RPM	ASM	Load	Inflation	Interest Rate Worldwide	Interest Rate US	Fuel Price	Oil Price	Revenues	0.32822971450194349	0.25861765986804913	0.43660348894118611	9.9841203953562552E-2	3.4592729153645821E-2	0.14033211014804906	3.8121731481387755E-2	6.2961728858659971E-2	5.0247136197788971E-2	1.5560835655622111E-2	0.21989007757748327	7.8167803556693144E-2	0.12502286452320333	0.25252017849889263	0.22130236179067259	8.968435550321599E-2	4 Year (2009-2013) Average Volatility (Annual Data)	0.40089707358091309	0.24789824156883655	0.49194792606563487	6.1136604674628836E-2	2.9701432290793535E-2	8.9463594876847075E-2	3.3971833219554159E-2	6.2381562413224748E-2	5.2652423219387963E-2	1.0547048811339315E-2	0.34657697763908812	6.9187278513007114E-2	0.19298891776531504	0.23407794913157817	0.1708690978728063	0.10792654644213183	4 Year (2009-2013) Average Volatility (Quarterly Data)	0.21398921652295463	0.14103190201853152	0.35302829029839755	0.11343754422208578	1.3837874629382552E-4	0.22673160439036866	3.4536163168491822E-4	1.51393964669807E-3	1.0911000033652454E-3	5.0563837519942169E-5	0.10597083030471297	3.9304046929689307E-3	3.7398410946889449E-2	4.1527242385706251E-2	3.3908454069124634E-2	7.9190714428420718E-3	Average Volatility (Quarterly Data)	0.20689760896472975	0.20525501261585843	0.40152564285941494	5.6936293944004894E-2	6.5921287004816573E-4	0.34027620788417218	1.6362043918029773E-3	1.4994098410837423E-3	1.0471149583403004E-3	1.0377823309900912E-4	5.0808219216775724E-2	3.8377740165474179E-3	1.6805309896416997E-2	4.7113430461109586E-2	4.6937170824586774E-2	4.2819748055301201E-3	
Coefficient of Variation



Orders

Annual R Squared	Net Orders	Operating Revenue	ASM	Fuel Price	RPM	Oil Price	GDP	Installed Base	Load	Cancellations	Interest Rate US	Interest Rate Worldwide	Retirements	GDP Growth	RPM Growth	ASM Growth	Inflation	0.97040000000000004	0.63180000000000003	0.61650000000000005	0.61739999999999995	0.60329999999999995	0.57809999999999995	0.53420000000000001	0.53100000000000003	0.49580000000000002	0.36309999999999998	0.29499999999999998	0.25609999999999999	0.152	0.15049999999999999	7.3099999999999998E-2	3.4500000000000003E-2	1.5699999999999999E-2	Quarterly R Squared	Net Orders	Operating Revenue	ASM	Fuel Price	RPM	Oil Price	GDP	Installed Base	Load	Cancellations	Interest Rate US	Interest Rate Worldwide	Retirements	GDP Growth	RPM Growth	ASM Growth	Inflation	0.96840000000000004	0.3533	0.34379999999999999	0.3644	0.33639999999999998	0.36230000000000001	0.2472	0.2394	0.27560000000000001	0.2762	0.17780000000000001	0.13619999999999999	8.2500000000000004E-2	4.7199999999999999E-2	4.2799999999999998E-2	2.0299999999999999E-2	0	



Deliveries

Annual R Squared	Installed Base	ASM	RPM	Load	GDP	Operating Revenue	Interest Rate US	Retirements	Interest Rate Worldwide	Fuel Price	Oil Price	Cancellations	Net Orders	Inflation	RPM Growth	ASM Growth	GDP Growth	0.65310000000000001	0.63090000000000002	0.6381	0.621	0.61680000000000001	0.60499999999999998	0.57210000000000005	0.48520000000000002	0.47249999999999998	0.47439999999999999	0.47810000000000002	0.4214	0.31030000000000002	0.24590000000000001	8.3199999999999996E-2	7.2999999999999995E-2	3.2199999999999999E-2	Quarterly R Squared	Installed Base	ASM	RPM	Load	GDP	Operating Revenue	Interest Rate US	Retirements	Interest Rate Worldwide	Fuel Price	Oil Price	Cancellations	Net Orders	Inflation	RPM Growth	ASM Growth	GDP Growth	0.46250000000000002	0.61860000000000004	0.61419999999999997	0.48709999999999998	0.44319999999999998	0.65410000000000001	0.4924	0.1817	0.28770000000000001	0.56620000000000004	0.57920000000000005	0.30809999999999998	0.51919999999999999	7.0000000000000001E-3	2.0999999999999999E-3	1.6000000000000001E-3	8.0999999999999996E-3	



Lag Correlation: Orders
Lag 0	Jet Fuel Price	Oil Price	Revenue	ASM	RPM	Load Factor	World GDP	Installations	US Interest Rate (-)	World Interest Rate (-)	Retirements	0.60365317984953104	0.60188777287537998	0.59435065868467796	0.58636976552314801	0.57999107767568103	0.52497742762793598	0.49723032933371503	0.48933227578151001	0.42169150185822601	0.36907571637252701	0.28714542812168098	Lag -2	Jet Fuel Price	Oil Price	Revenue	ASM	RPM	Load Factor	World GDP	Installations	US Interest Rate (-)	World Interest Rate (-)	Retirements	0.47912333273888802	0.51589615853885695	0.54794821373601699	0.54890383711247304	0.54027626573985599	0.48351103203072898	0.46522833850012701	0.44220292672843597	0.35669043980902398	0.34982313973030899	0.31204302249696098	Lag -4	Jet Fuel Price	Oil Price	Revenue	ASM	RPM	Load Factor	World GDP	Installations	US Interest Rate (-)	World Interest Rate (-)	Retirements	0.39473778980063201	0.39567936477246501	0.43238676905062501	0.44794549280715501	0.44240811323623602	0.41160675258274798	0.43457245438561598	0.40334935768167401	0.37258730660689598	0.35647895244338501	0.304602387508429	Lag -6	Jet Fuel Price	Oil Price	Revenue	ASM	RPM	Load Factor	World GDP	Installations	US Interest Rate (-)	World Interest Rate (-)	Retirements	0.33143082907816102	0.34771358007476	0.36641908524147399	0.391175241915594	0.38988474193911199	0.38059842605031302	0.39151785421400598	0.36646021640563298	0.33809679430064099	0.32745541877619999	0.36915914375320602	Lag -8	Jet Fuel Price	Oil Price	Revenue	ASM	RPM	Load Factor	World GDP	Installations	US Interest Rate (-)	World Interest Rate (-)	Retirements	0.31471967113711102	0.31806003139377698	0.29022943251342997	0.316887834309932	0.32091555737827299	0.34158273022723701	0.38246483162376299	0.35554465983102801	0.101621502762786	0.35548951274535201	0.28525294152181302	
Correlation



Lag Correlation: Deliveries
Lag 0	Revenue	ASM	RPM	Oil Price	Jet Fuel Price	Net Orders	US Interest Rate (-)	Load Factor	Installations	World GDP	Cancellations	World Interest Rate (-)	Retirements	0.80877983512455098	0.78648171042084503	0.78371360368609699	0.76103200424852901	0.75249382739110304	0.72058206262553104	0.701698977319545	0.69794517720565896	0.68008768116294804	0.66576270584685804	0.55503090789110399	0.53625727831287395	0.42629225763735101	Lag -2	Revenue	ASM	RPM	Oil Price	Jet Fuel Price	Net Orders	US Interest Rate (-)	Load Factor	Installations	World GDP	Cancellations	World Interest Rate (-)	Retirements	0.77015926400881896	0.74984489236728502	0.748643848510537	0.71472269971084301	0.71220276848645003	0.68236042519629903	0.68061395025945803	0.64701376406663802	0.64032070874233105	0.52936638157055504	0.51868703733865995	0.49559124676864802	0.45430298190610202	Lag -4	Revenue	ASM	RPM	Oil Price	Jet Fuel Price	Net Orders	US Interest Rate (-)	Load Factor	Installations	World GDP	Cancellations	World Interest Rate (-)	Retirements	0.68278429940754803	0.67220362606891204	0.67093286842855404	0.66271737992141	0.65508091796379497	0.65179587138650197	0.638548659829971	0.612399631070635	0.61174391313447296	0.51450804987218801	0.51128946691949195	0.50961546462002505	0.39814969925212002	Lag -6	Revenue	ASM	RPM	Oil Price	Jet Fuel Price	Net Orders	US Interest Rate (-)	Load Factor	Installations	World GDP	Cancellations	World Interest Rate (-)	Retirements	0.62403218314720299	0.62265503050945104	0.61737527358122901	0.61697834373153604	0.605487084549446	0.58809813100367203	0.58196335971896895	0.58101388490183103	0.57523504926350699	0.54360958075219801	0.54247086307613201	0.46177073311934103	0.25060050121088001	Lag -8	Revenue	ASM	RPM	Oil Price	Jet Fuel Price	Net Orders	US Interest Rate (-)	Load Factor	Installations	World GDP	Cancellations	World Interest Rate (-)	Retirements	0.56393258956389902	0.56089090616991399	0.55196562437639995	0.55009021322591201	0.54970210023584298	0.54918735134758201	0.54545016591879802	0.52516652694667698	0.51195183738342898	0.51130898155853	0.49211665715896002	0.42813652102719102	0.27322337032014898	
Correlation



Orders

Actual	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	179	245	255	315	338	176	510	403	226	477	326	690	488	346	584	463	220	684	313	599	379	666	680	499	383	429	242	284	191	248	111	323	148	616	319	239	197	231	445	388	332	714	402	1238	451	523	766	1151	514	1197	731	1380	985	406	581	331	256	282	182	429	345	295	880	729	414	1115	816	1491	746	403	804	1266	801	1373	851	1221	Forecast	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	179	245	255	315	338	176	510	403	226	477	326	690	488	346	584	463	220	684	313	599	379	666	680	499	383	429	242	284	191	248	111	323	148	616	319	239	197	231	445	388	332	714	402	1238	451	523	766	1151	514	1197	731	1380	985	406	581	331	256	282	182	429	345	295	880	729	414	1115	816	1491	746	403	804	1266	801	1373	851	Quarter


Aircraft




Deliveries

Actual	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	204	239	171	196	193	220	167	227	196	257	209	258	249	300	235	378	297	332	313	365	241	363	289	350	327	347	309	358	299	303	232	290	241	266	207	285	237	290	235	266	256	283	227	261	273	300	275	308	296	323	299	366	339	362	289	311	329	363	313	386	308	322	326	363	309	350	330	395	322	393	348	454	364	412	410	487	Forecast	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	204	239	171	196	193	220	167	227	196	257	209	258	249	300	235	378	297	332	313	365	241	363	289	350	327	347	309	358	299	303	232	290	241	266	207	285	237	290	235	266	256	283	227	261	273	300	275	308	296	323	299	366	339	362	289	311	329	363	313	386	308	322	326	363	309	350	330	395	322	393	348	454	364	412	410	Quarter


Aircraft




Annual Forecast: Orders

Actual	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	997	1430	1721	1885	1816	2224	1341	873	1320	1261	2688	2917	3873	2303	1212	2254	3861	3233	4245	Forecast	1494.4375	1500.3547062776488	1540.8068544620551	1546.7998070065166	1517.5809204628495	1496.910053710943	1467.8261123490884	1489.6728353355709	1577.2475547787228	1761.892512728979	1909.3087237740112	1997.3410135000142	2122.5127537826447	2346.4769201930894	2517.1079978022794	Year


Aircraft




Quarterly Forecast: Orders

Actual	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	179	245	255	315	338	176	510	403	226	477	326	690	488	346	584	463	220	684	313	599	379	666	680	499	383	429	242	284	191	248	111	323	148	616	319	239	197	231	445	388	332	714	402	1238	451	523	766	1151	514	1197	731	1380	985	406	581	331	256	282	182	429	345	295	880	729	414	1115	816	1491	746	403	804	1266	801	1373	851	1221	Forecast	0	221.4375	207.19687520842999	177.86834391445666	188.19398295112074	188.93511814379559	172.27278838195625	185.42396420214502	183.56578259558407	223.3577620198237	241.61696560001252	244.89407895848609	275.03454064235325	291.94061058221143	282.13666701353139	323.73175195737156	323.96001026924114	355.51584315503271	362.15093395284623	399.86100683968027	438.00146241759126	454.83785750516955	457.67223428958732	464.53645110844417	449.78888137912969	439.05817984410686	417.61996646762742	402.32937483045094	371.95454834050361	365.32765936272295	339.69018237342897	366.17955207725396	359.84818879382664	344.94147980501339	325.84602683256918	311.11165893989573	320.58961162783328	324.09387285172875	321.72676913840536	361.71910879468834	366.91502288489136	463.90219683482331	472.3616301003251	487.68150384804773	528.55257560473285	610.06101512799796	618.75799944836717	700.66770651933518	728.08976501060363	824.18872112314693	872.78589372933538	853.955489063306	851.77857018072916	819.61155696011349	777.52512926016288	737.29209299138427	685.52943916501999	661.07775669838134	627.51046472849032	588.97479718472107	615.70294943935426	625.7912567430601	601.25282020142674	654.40570034618759	673.95923499642072	767.22782505185478	778.79233738944527	790.35684972703575	801.92136206462624	813.48587440221672	825.05038673980721	836.61489907739769	848.17941141498818	Quarter


Aircraft




Annual Forecast: Deliveries

Actual	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	810	807	920	1162	1307	1243	1341	1124	999	1028	1027	1156	1284	1301	1391	1319	1384	1517	1673	1850	Forecast	842.5	1243.0022845917267	1244.2417246294096	1346.043469587383	1133.9081924974241	972.42079900684541	984.65675239311804	993.12676734648949	1134.4739409939543	1291.2252118222198	1329.6104045013797	1423.3955561756914	1355.9156227937672	1407.3567143895566	1434.6579100792808	1461.959105769005	Year


Aircraft




Quarterly Forecast: Deliveries

Observation	Q1-1995	Q2-1995	Q3-1995	Q4-1995	Q1-1996	Q2-1996	Q3-1996	Q4-1996	Q1-1997	Q2-1997	Q3-1997	Q4-1997	Q1-1998	Q2-1998	Q3-1998	Q4-1998	Q1-1999	Q2-1999	Q3-1999	Q4-1999	Q1-2000	Q2-2000	Q3-2000	Q4-2000	Q1-2001	Q2-2001	Q3-2001	Q4-2001	Q1-2002	Q2-2002	Q3-2002	Q4-2002	Q1-2003	Q2-2003	Q3-2003	Q4-2003	Q1-2004	Q2-2004	Q3-2004	Q4-2004	Q1-2005	Q2-2005	Q3-2005	Q4-2005	Q1-2006	Q2-2006	Q3-2006	Q4-2006	Q1-2007	Q2-2007	Q3-2007	Q4-2007	Q1-2008	Q2-2008	Q3-2008	Q4-2008	Q1-2009	Q2-2009	Q3-2009	Q4-2009	Q1-2010	Q2-2010	Q3-2010	Q4-2010	Q1-2011	Q2-2011	Q3-2011	Q4-2011	Q1-2012	Q2-2012	Q3-2012	Q4-2012	Q1-2013	Q2-2013	Q3-2013	Q4-2013	Q1-2014	Q2-2014	Q3-2014	Q4-2014	Q1-2015	Q2-2015	Q3-2015	Q4-2015	204	239	171	196	193	220	167	227	196	257	209	258	249	300	235	378	297	332	313	365	241	363	289	350	327	347	309	358	299	303	232	290	241	266	207	285	237	290	235	266	256	283	227	261	273	300	275	308	296	323	299	366	339	362	289	311	329	363	313	386	308	322	326	363	309	350	330	395	322	393	348	454	364	412	410	487	322	393	348	454	364	412	410	487	Forecast	Q1-1995	Q2-1995	Q3-1995	Q4-1995	Q1-1996	Q2-1996	Q3-1996	Q4-1996	Q1-1997	Q2-1997	Q3-1997	Q4-1997	Q1-1998	Q2-1998	Q3-1998	Q4-1998	Q1-1999	Q2-1999	Q3-1999	Q4-1999	Q1-2000	Q2-2000	Q3-2000	Q4-2000	Q1-2001	Q2-2001	Q3-2001	Q4-2001	Q1-2002	Q2-2002	Q3-2002	Q4-2002	Q1-2003	Q2-2003	Q3-2003	Q4-2003	Q1-2004	Q2-2004	Q3-2004	Q4-2004	Q1-2005	Q2-2005	Q3-2005	Q4-2005	Q1-2006	Q2-2006	Q3-2006	Q4-2006	Q1-2007	Q2-2007	Q3-2007	Q4-2007	Q1-2008	Q2-2008	Q3-2008	Q4-2008	Q1-2009	Q2-2009	Q3-2009	Q4-2009	Q1-2010	Q2-2010	Q3-2010	Q4-2010	Q1-2011	Q2-2011	Q3-2011	Q4-2011	Q1-2012	Q2-2012	Q3-2012	Q4-2012	Q1-2013	Q2-2013	Q3-2013	Q4-2013	Q1-2014	Q2-2014	Q3-2014	Q4-2014	Q1-2015	Q2-2015	Q3-2015	Q4-2015	202.6875	201.80937498267741	203.90096876422317	200.11439338688189	202.97533171646788	202.38042284339505	208.49120073725703	209.19598875388053	215.21833816781307	220.0762692463569	230.34764461715895	233.1384058939326	251.39870723618972	260.18899123754011	272.31835698683687	281.74160255707335	296.25510763297274	296.36471090208391	309.32970693675287	313.39490616294074	323.51963650062902	330.36669739121976	338.69538524339566	342.09425038003502	350.21228657190136	351.10639616358594	351.8300308247575	344.18300156897567	342.55884530475618	335.18151611304864	330.35010470700968	318.86833327702578	315.99605578051478	307.8210453850615	305.58532566114974	297.36732455335664	292.75745035990047	287.24098906320444	284.93376405273534	276.67792380551174	272.49088840324913	269.92764768145253	270.621454608036	268.78966625889893	270.83316014567555	271.72397302889158	275.73846494768435	277.18412299030859	286.07337412292009	291.90296636333545	300.15056976255238	300.16190699983059	302.48049147937832	306.63241262744805	314.3328175957123	316.24985380481553	325.97268798166925	326.74351172494744	328.78981799494767	331.0035954600782	337.01595928546612	336.74692703768574	340.73732880975194	342.22131707756552	350.58469345819759	353.67020146793982	356.7557094776821	359.84121748742439	362.92672549716661	366.0122335069089	369.09774151665118	372.18324952639341	375.26875753613569	378.35426554587798	381.43977355562021	384.52528156536249	387.61078957510477	390.696297584847	393.78180559458929	396.86731360433157	Quarter


Aircraft




Orders 

Actual	Q1-1995	Q2-1995	Q3-1995	Q4-1995	Q1-1996	Q2-1996	Q3-1996	Q4-1996	Q1-1997	Q2-1997	Q3-1997	Q4-1997	Q1-1998	Q2-1998	Q3-1998	Q4-1998	Q1-1999	Q2-1999	Q3-1999	Q4-1999	Q1-2000	Q2-2000	Q3-2000	Q4-2000	Q1-2001	Q2-2001	Q3-2001	Q4-2001	Q1-2002	Q2-2002	Q3-2002	Q4-2002	Q1-2003	Q2-2003	Q3-2003	Q4-2003	Q1-2004	Q2-2004	Q3-2004	Q4-2004	Q1-2005	Q2-2005	Q3-2005	Q4-2005	Q1-2006	Q2-2006	Q3-2006	Q4-2006	Q1-2007	Q2-2007	Q3-2007	Q4-2007	Q1-2008	Q2-2008	Q3-2008	Q4-2008	Q1-2009	Q2-2009	Q3-2009	Q4-2009	Q1-2010	Q2-2010	Q3-2010	Q4-2010	Q1-2011	Q2-2011	Q3-2011	Q4-2011	Q1-2012	Q2-2012	Q3-2012	Q4-2012	Q1-2013	Q2-2013	Q3-2013	Q4-2013	179	245	255	315	338	176	510	403	226	477	326	690	488	346	584	463	220	684	313	599	379	666	680	499	383	429	242	284	191	248	111	323	148	616	319	239	197	231	445	388	332	714	402	1238	451	523	766	1151	514	1197	731	1380	985	406	581	331	256	282	182	429	345	295	880	729	414	1115	816	1491	746	403	804	1266	801	1373	851	1221	Forecast	0	198.49371227364188	319.36655603031704	345.74567002513197	484.33314969385623	308.34078819801789	397.3280001528326	488.64096864981582	585.40447349874978	375.74241666355425	527.70858806035892	576.9456380711016	742.21253735069456	449.27835735754144	539.90284644022847	641.95841826405638	744.08104462449296	447.31058512889518	594.50800798019213	641.86757686886733	810.28763896002999	476.70826013018791	642.53188258286627	653.08001518814433	725.85475714660276	417.82335155467877	525.65360160384478	496.4696486721254	530.96093531402289	307.48060142021734	378.73938208049634	385.45264212512467	454.73580887403028	255.54344774025418	357.42382308677855	303.25480255146692	366.04714443948768	221.75644145632626	330.81023823347442	357.32301526909743	411.01496406044384	319.98626912157829	514.13940152259636	471.58695812637006	665.01708646409622	421.73960502433437	650.60327039495201	689.94370906109077	938.7572757069039	562.38272363742669	968.28538178822555	838.92931171978057	1135.7613511047307	610.36012073115432	802.29677789157404	695.40258018410907	841.4430798508165	458.43097024666906	606.47276529787439	517.12511525748255	738.14851477174147	432.21540538936733	568.83372904134967	633.75663233839862	829.45303655862199	533.18285824894451	777.25355115516709	757.55939148825928	1008.8242543504085	562.73149414468298	819.73978133815649	798.41084412156431	1062.5015473139258	Quarter


Aircraft




Deliveries

Observation	Q1-1995	Q2-1995	Q3-1995	Q4-1995	Q1-1996	Q2-1996	Q3-1996	Q4-1996	Q1-1997	Q2-1997	Q3-1997	Q4-1997	Q1-1998	Q2-1998	Q3-1998	Q4-1998	Q1-1999	Q2-1999	Q3-1999	Q4-1999	Q1-2000	Q2-2000	Q3-2000	Q4-2000	Q1-2001	Q2-2001	Q3-2001	Q4-2001	Q1-2002	Q2-2002	Q3-2002	Q4-2002	Q1-2003	Q2-2003	Q3-2003	Q4-2003	Q1-2004	Q2-2004	Q3-2004	Q4-2004	Q1-2005	Q2-2005	Q3-2005	Q4-2005	Q1-2006	Q2-2006	Q3-2006	Q4-2006	Q1-2007	Q2-2007	Q3-2007	Q4-2007	Q1-2008	Q2-2008	Q3-2008	Q4-2008	Q1-2009	Q2-2009	Q3-2009	Q4-2009	Q1-2010	Q2-2010	Q3-2010	Q4-2010	Q1-2011	Q2-2011	Q3-2011	Q4-2011	Q1-2012	Q2-2012	Q3-2012	Q4-2012	Q1-2013	Q2-2013	Q3-2013	Q4-2013	Q1-2014	Q2-2014	Q3-2014	Q4-2014	Q1-2015	Q2-2015	Q3-2015	Q4-2015	204	239	171	196	193	220	167	227	196	257	209	258	249	300	235	378	297	332	313	365	241	363	289	350	327	347	309	358	299	303	232	290	241	266	207	285	237	290	235	266	256	283	227	261	273	300	275	308	296	323	299	366	339	362	289	311	329	363	313	386	308	322	326	363	309	350	330	395	322	393	348	454	364	412	410	487	322	393	348	454	364	412	410	487	Forecast	Q1-1995	Q2-1995	Q3-1995	Q4-1995	Q1-1996	Q2-1996	Q3-1996	Q4-1996	Q1-1997	Q2-1997	Q3-1997	Q4-1997	Q1-1998	Q2-1998	Q3-1998	Q4-1998	Q1-1999	Q2-1999	Q3-1999	Q4-1999	Q1-2000	Q2-2000	Q3-2000	Q4-2000	Q1-2001	Q2-2001	Q3-2001	Q4-2001	Q1-2002	Q2-2002	Q3-2002	Q4-2002	Q1-2003	Q2-2003	Q3-2003	Q4-2003	Q1-2004	Q2-2004	Q3-2004	Q4-2004	Q1-2005	Q2-2005	Q3-2005	Q4-2005	Q1-2006	Q2-2006	Q3-2006	Q4-2006	Q1-2007	Q2-2007	Q3-2007	Q4-2007	Q1-2008	Q2-2008	Q3-2008	Q4-2008	Q1-2009	Q2-2009	Q3-2009	Q4-2009	Q1-2010	Q2-2010	Q3-2010	Q4-2010	Q1-2011	Q2-2011	Q3-2011	Q4-2011	Q1-2012	Q2-2012	Q3-2012	Q4-2012	Q1-2013	Q2-2013	Q3-2013	Q4-2013	Q1-2014	Q2-2014	Q3-2014	Q4-2014	Q1-2015	Q2-2015	Q3-2015	Q4-2015	203.8111111111111	237.16415193813583	168.0866603417939	192.09761196187517	202.5012395513134	235.87935246346942	171.32237945404927	204.49148007211875	214.31625475267367	259.08632611616582	193.03861635720702	232.84993460079963	253.01474964815026	309.10608749023197	231.55815516231866	295.05969618009317	299.64905932800031	350.5881018645922	268.39594767245012	329.69367536931139	316.07361746560599	386.76326003007262	292.84740199641851	358.13886874808952	339.93300894056966	403.39126100675355	304.10614444439375	357.08273154670235	326.40933585900166	373.81748773471594	278.3693120009055	324.61790037177377	293.94153989202601	335.23511649567871	252.57755557269095	302.44179638931325	270.6029957541661	313.50305850872724	237.67059787624947	282.97474316861548	255.06158021445043	297.4660764266809	228.86631350666411	278.93751119775976	260.47556402963227	305.48837927487483	241.43127559834036	294.43486468318611	281.38720841753388	332.3503095359689	269.65615292728825	325.49557173826679	302.24886561819005	350.05069721129325	282.47468245149815	339.1867852153058	325.62603112479417	370.79533094512925	296.12092765046077	356.32148209983495	332.03490998858183	374.44392023843398	307.3248656832659	365.9146620449489	340.29468207864471	386.81252695411473	323.96634521493428	383.28327267928256	351.05827347394097	398.95149789160018	334.05393170086728	395.12566902414369	361.82186486923729	411.09046882908558	344.14151818680034	406.96806536900482	372.58545626453355	423.22943976657103	354.22910467273334	418.81046171386583	Quarter


Aircraft 




Deliveries
Deliveries Forecast	1995-Q1	1995-Q2	1995-Q3	1995-Q4	1996-Q1	1996-Q2	1996-Q3	1996-Q4	1997-Q1	1997-Q2	1997-Q3	1997-Q4	1998-Q1	1998-Q2	1998-Q3	1998-Q4	1999-Q1	1999-Q2	1999-Q3	1999-Q4	2000-Q1	2000-Q2	2000-Q3	2000-Q4	2001-Q1	2001-Q2	2001-Q3	2001-Q4	2002-Q1	2002-Q2	2002-Q3	2002-Q4	2003-Q1	2003-Q2	2003-Q3	2003-Q4	2004-Q1	2004-Q2	2004-Q3	2004-Q4	2005-Q1	2005-Q2	2005-Q3	2005-Q4	2006-Q1	2006-Q2	2006-Q3	2006-Q4	2007-Q1	2007-Q2	2007-Q3	2007-Q4	2008-Q1	2008-Q2	2008-Q3	2008-Q4	2009-Q1	2009-Q2	2009-Q3	2009-Q4	2010-Q1	2010-Q2	2010-Q3	2010-Q4	2011-Q1	2011-Q2	2011-Q3	2011-Q4	2012-Q1	2012-Q2	2012-Q3	2012-Q4	2013-Q1	2013-Q2	2013-Q3	2013-Q4	191.92708812636778	218.36612298758646	184.89558703921676	218.28431293956902	191.45494276812332	217.82893695317668	184.44073934662336	217.74732815988989	217.42293747156791	247.37416884571604	209.45736243926032	247.28149104224241	274.55252581914601	312.37367900930269	264.49393324306163	312.25664938341794	308.54699161274618	351.05107348680878	297.24296710978638	350.91955352031579	293.43834014892388	333.86112038569496	282.68784094679762	333.73604057058338	316.33739002377956	359.9146430545706	304.74795403757747	359.77980238502153	265.34569133337931	301.89855133831145	255.62440323749036	301.78544617967475	235.83660644310135	268.32442418769853	227.19642245040291	268.22389744972872	242.68271413764583	276.11362168664073	233.79171399300719	276.0101767550762	242.4466414585236	275.84502866943581	233.56429014671048	275.74168436523667	273.13608974441269	310.76212090607328	263.12939016528145	310.64569504438055	303.11731999293505	344.87343409109599	292.01221864496227	344.7442285540057	308.78306429186841	351.3196665040137	297.47039095608307	351.18804591015532	328.61316933813521	373.88147994922554	316.57399404500586	373.74140665667909	311.61593644133512	354.54278271047252	300.19947711164349	354.40995458823016	327.43280594252411	372.53851486320104	315.43687481352237	372.39894470748123	361.42727173612428	411.21590934070713	348.18590868024705	372.39894470748123	401.79569986602451	457.14531528274563	387.07538639698271	456.97404750694523	Actual Deliveries	1995-Q1	1995-Q2	1995-Q3	1995-Q4	1996-Q1	1996-Q2	1996-Q3	1996-Q4	1997-Q1	1997-Q2	1997-Q3	1997-Q4	1998-Q1	1998-Q2	1998-Q3	1998-Q4	1999-Q1	1999-Q2	1999-Q3	1999-Q4	2000-Q1	2000-Q2	2000-Q3	2000-Q4	2001-Q1	2001-Q2	2001-Q3	2001-Q4	2002-Q1	2002-Q2	2002-Q3	2002-Q4	2003-Q1	2003-Q2	2003-Q3	2003-Q4	2004-Q1	2004-Q2	2004-Q3	2004-Q4	2005-Q1	2005-Q2	2005-Q3	2005-Q4	2006-Q1	2006-Q2	2006-Q3	2006-Q4	2007-Q1	2007-Q2	2007-Q3	2007-Q4	2008-Q1	2008-Q2	2008-Q3	2008-Q4	2009-Q1	2009-Q2	2009-Q3	2009-Q4	2010-Q1	2010-Q2	2010-Q3	2010-Q4	2011-Q1	2011-Q2	2011-Q3	2011-Q4	2012-Q1	2012-Q2	2012-Q3	2012-Q4	2013-Q1	2013-Q2	2013-Q3	2013-Q4	204	239	171	196	193	220	167	227	196	257	209	258	249	300	235	378	297	332	313	365	241	363	289	350	327	347	309	358	299	303	232	290	241	266	207	285	237	290	235	266	256	283	227	261	273	300	275	308	296	323	299	366	339	362	289	311	329	363	313	386	308	322	326	363	309	350	330	395	322	393	348	454	364	412	410	487	Quarter

Aircraft



Orders
Orders Forecast	1995-Q1	1995-Q2	1995-Q3	1995-Q4	1996-Q1	1996-Q2	1996-Q3	1996-Q4	1997-Q1	1997-Q2	1997-Q3	1997-Q4	1998-Q1	1998-Q2	1998-Q3	1998-Q4	1999-Q1	1999-Q2	1999-Q3	1999-Q4	2000-Q1	2000-Q2	2000-Q3	2000-Q4	2001-Q1	2001-Q2	2001-Q3	2001-Q4	2002-Q1	2002-Q2	2002-Q3	2002-Q4	2003-Q1	2003-Q2	2003-Q3	2003-Q4	2004-Q1	2004-Q2	2004-Q3	2004-Q4	2005-Q1	2005-Q2	2005-Q3	2005-Q4	2006-Q1	2006-Q2	2006-Q3	2006-Q4	2007-Q1	2007-Q2	2007-Q3	2007-Q4	2008-Q1	2008-Q2	2008-Q3	2008-Q4	2009-Q1	2009-Q2	2009-Q3	2009-Q4	2010-Q1	2010-Q2	2010-Q3	2010-Q4	2011-Q1	2011-Q2	2011-Q3	2011-Q4	2012-Q1	2012-Q2	2012-Q3	2012-Q4	2013-Q1	2013-Q2	2013-Q3	2013-Q4	190.77385082233681	258.46571696201698	242.39490443397145	305.36552778167487	273.62748914337175	370.71812964461816	347.66771649004932	437.98666472196095	329.3097264445754	446.15797281006144	418.41688117438798	527.1154195709754	360.6907811435355	488.67389816790575	458.28926264597408	577.3460580425849	347.48777642263155	470.78610030393469	441.51368751463605	556.21243575879794	425.55771738102015	576.55742680393757	540.70839263906964	681.1764631759728	256.59752653235074	347.64546283456849	326.02965581339589	410.72735481968505	167.04671190361088	226.31952949632984	212.24749405301611	267.38626454704331	252.57922074772779	342.20135044118598	320.92404599081476	404.29538282027164	241.28969497188237	326.90598705025423	306.57971363213437	386.22460434572918	514.34314043173651	696.84638635296062	653.51805729038642	823.29241592491678	558.16180827357721	756.21313578556033	709.19351678424744	893.43153915661537	741.09039542117398	1004.0498714081162	941.62032585032227	1186.239407320388	440.6742010469826	597.03765914094799	559.91521054306543	705.3729292690042	231.91364814109551	314.20305813236166	294.66662404611174	371.21666968043121	431.29815421619577	584.33473022305543	548.00212095704273	690.36499460370624	738.7942206871038	1000.9389500404691	938.70283452313311	1182.5639947492946	618.62774293742723	838.13406513360178	786.02078840023034	990.2174035287411	812.27181217735188	1100.4884338051777	1032.0625569931883	1300.1771970242826	Actual Orders	1995-Q1	1995-Q2	1995-Q3	1995-Q4	1996-Q1	1996-Q2	1996-Q3	1996-Q4	1997-Q1	1997-Q2	1997-Q3	1997-Q4	1998-Q1	1998-Q2	1998-Q3	1998-Q4	1999-Q1	1999-Q2	1999-Q3	1999-Q4	2000-Q1	2000-Q2	2000-Q3	2000-Q4	2001-Q1	2001-Q2	2001-Q3	2001-Q4	2002-Q1	2002-Q2	2002-Q3	2002-Q4	2003-Q1	2003-Q2	2003-Q3	2003-Q4	2004-Q1	2004-Q2	2004-Q3	2004-Q4	2005-Q1	2005-Q2	2005-Q3	2005-Q4	2006-Q1	2006-Q2	2006-Q3	2006-Q4	2007-Q1	2007-Q2	2007-Q3	2007-Q4	2008-Q1	2008-Q2	2008-Q3	2008-Q4	2009-Q1	2009-Q2	2009-Q3	2009-Q4	2010-Q1	2010-Q2	2010-Q3	2010-Q4	2011-Q1	2011-Q2	2011-Q3	2011-Q4	2012-Q1	2012-Q2	2012-Q3	2012-Q4	2013-Q1	2013-Q2	2013-Q3	2013-Q4	179	245	255	315	338	176	510	403	226	477	326	690	488	346	584	463	220	684	313	599	379	666	680	499	383	429	242	284	191	248	111	323	148	616	319	239	197	231	445	388	332	714	402	1238	451	523	766	1151	514	1197	731	1380	985	406	581	331	256	282	182	429	345	295	880	729	414	1115	816	1491	746	403	804	1266	801	1373	851	1221	Quarter

Aircraft



Quarterly Forecast: Deliveries

Deliveries	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	215.46280244881481	223.17285180095445	190.33471606608393	180.83436862108863	203.84471015990815	205.43107697158987	185.88244200605857	209.435722841771	207.01328078415543	239.98084900772088	232.6313196363248	238.03707706245339	262.99136181252396	280.13328677944071	261.5711010264896	348.75199662638516	313.68849180048039	310.01417070258105	348.39044519698405	336.75788034029256	254.54184014786458	338.96127700312326	321.67680083683189	322.91851539480109	345.37419804295314	324.02083504155308	343.93817113695866	330.29951003239654	315.80087221664525	282.93461964723514	258.23189548147059	267.56105561283522	254.54184014786458	248.38484761110411	230.40518260631211	262.94793396433806	250.31707931553487	270.79551055345939	261.5711010264896	245.41807170004884	270.38469326910092	264.25906719527239	252.66655290643888	240.80495005155169	288.33992680650221	280.13328677944071	306.09384162674314	284.16829354742498	312.63230159239799	301.61017209919783	332.8074859868953	337.68050466999199	358.04848053994226	338.02749938052517	321.67680083683189	286.93616653652327	347.48657845911799	338.96127700312326	348.39044519698405	356.13299126398067	325.30658408938706	300.67639447659974	362.86033589206642	334.9126316808937	326.36277429746951	326.82216790934751	367.3126099520918	364.43661023127555	340.09324700254103	366.97460568106737	387.34784322220588	418.87144568354199	384.4532357420029	384.71638051043192	456.35809115259889	449.31804856362322	Forecast	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	189.00323508155765	212.25249929063506	234.97852859343692	242.4462121691013	208.37314110840163	214.37773456947198	242.3253775135241	241.74847818463684	229.48859065656734	242.21061861337157	264.70717259543449	275.14090639848246	257.03392215361407	258.45457336128521	288.3157778430558	287.56496986635261	269.02614470913301	270.89223242147352	284.21416178247165	306.53848801876535	272.16752615581612	269.08127581854615	293.55691164773231	295.53674757085037	306.98342231392564	306.01718566154238	252.38576717948922	281.22193648053775	255.89937757301669	268.32630137181775	257.39588574144256	259.19688934671984	258.71009156766553	269.85971117762841	282.17755894957764	291.17204885694485	285.76872652451488	269.58231443320898	271.87615889700675	262.29389097847559	297.49774243346451	299.20732446942912	299.6651424711697	316.43888662992885	286.79254563100426	294.03311551507176	303.9890473803124	321.71735071961865	329.97251756609609	325.79365934215076	335.50883335947077	334.27380102584976	325.03656430736356	300.33834581670095	281.91824170878783	308.1700678233214	328.44723224489218	353.6865661896353	356.78852247783738	348.73427585675381	343.63387767484238	353.29121361196707	381.72935264966128	366.60880505458908	333.76447288986668	323.32448706975612	345.89243310257893	365.80033413670577	372.44406584616672	371.8521388547129	392.41460959220211	385.79097174170136	398.86428059770611	380.0728907918699	407.30297779579001	389.96624349083748	Quarter


Aircraft




Annual Forecast: Deliveries
Deliveries	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	813	813	922	1163	1315	1251	1369	1139	1085	1081	1285	1396	2348	1973	1716	2276	3964	4187	5505	Forecast	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	1178.791362096692	1388.903294906127	1107.881153055901	1378.6812472835761	1157.7896993448801	1098.648262232919	1141.156087467391	1208.348762809306	1411.187180422083	2363.457281049597	1952.8766064510919	1759.3035295634641	2264.6590712931061	3949.3164620238899	5200.0125903493044	5309.0499728594159	4385.4021547393522	Year

Aircraft



Quarterly Forecast: Orders

Orders	1997-Q2	1997-Q3	1997-Q4	1998-Q1	1998-Q2	1998-Q3	1998-Q4	1999-Q1	1999-Q2	1999-Q3	1999-Q4	2000-Q1	2000-Q2	2000-Q3	2000-Q4	2001-Q1	2001-Q2	2001-Q3	2001-Q4	2002-Q1	2002-Q2	2002-Q3	2002-Q4	2003-Q1	2003-Q2	2003-Q3	2003-Q4	2004-Q1	2004-Q2	2004-Q3	2004-Q4	2005-Q1	2005-Q2	2005-Q3	2005-Q4	2006-Q1	2006-Q2	2006-Q3	2006-Q4	2007-Q1	2007-Q2	2007-Q3	2007-Q4	2008-Q1	2008-Q2	2008-Q3	2008-Q4	2009-Q1	2009-Q2	2009-Q3	2009-Q4	2010-Q1	2010-Q2	2010-Q3	2010-Q4	2011-Q1	2011-Q2	2011-Q3	2011-Q4	2012-Q1	2012-Q2	2012-Q3	2012-Q4	2013-Q1	2013-Q2	2013-Q3	2013-Q4	459.99234017357855	335.21950549968784	563.20207866737724	637.58213966795097	333.66320691836097	600.51592396263106	377.91675713477628	287.43457116178121	659.61165760739573	321.85185650736901	488.92470307501293	495.17137486506851	642.25345609141164	699.2308703674471	407.30121341307421	500.39745797710088	413.70380279762099	248.8439273954738	231.81071063990598	249.54546859954641	239.15744310911421	114.13915678056857	263.64387160806206	193.36507514519826	594.03622965812247	328.02154065767002	195.08014029203355	257.38459326759499	222.7635861217959	457.58490781399109	316.69913988832224	433.76489829868797	688.54199346736914	413.36883807016721	1010.4988020148014	589.2408708816514	504.35218849220462	787.66300985509474	939.48636600891473	671.55167989616155	1154.3204008129424	751.67318564500556	1126.4041573347545	1286.9229663379749	391.52387863830796	597.43108188748056	270.17375078101719	334.46931917007265	271.94515708375087	187.14708589246376	350.16477064971713	450.74966841279326	284.48163595640602	904.8870087108138	595.03523963553334	540.89960209535184	1075.2441494623483	839.07704444093645	1217.0062308595063	974.66450039403981	388.63084505231063	826.73767614033443	1033.3533791201442	1046.5231431844852	1324.0450378581202	875.06686865102563	996.62280877227181	Forecast	1997-Q2	1997-Q3	1997-Q4	1998-Q1	1998-Q2	1998-Q3	1998-Q4	1999-Q1	1999-Q2	1999-Q3	1999-Q4	2000-Q1	2000-Q2	2000-Q3	2000-Q4	2001-Q1	2001-Q2	2001-Q3	2001-Q4	2002-Q1	2002-Q2	2002-Q3	2002-Q4	2003-Q1	2003-Q2	2003-Q3	2003-Q4	2004-Q1	2004-Q2	2004-Q3	2004-Q4	2005-Q1	2005-Q2	2005-Q3	2005-Q4	2006-Q1	2006-Q2	2006-Q3	2006-Q4	2007-Q1	2007-Q2	2007-Q3	2007-Q4	2008-Q1	2008-Q2	2008-Q3	2008-Q4	2009-Q1	2009-Q2	2009-Q3	2009-Q4	2010-Q1	2010-Q2	2010-Q3	2010-Q4	2011-Q1	2011-Q2	2011-Q3	2011-Q4	2012-Q1	2012-Q2	2012-Q3	2012-Q4	2013-Q1	2013-Q2	2013-Q3	2013-Q4	456.06294828382403	461.81602500643953	456.14587840323998	509.51313472903473	434.9513147986807	571.02663328126926	452.13558833608249	443.49457392979537	427.47166975897801	350.1012751523084	393.90681261605602	479.66589336607615	419.4956313950201	539.63994241272133	398.62540497103441	370.68272820323637	414.22926900167391	337.37511350500949	527.16319559795738	280.85315349440117	414.18331335489154	262.29123506468329	336.80451350744943	326.28050498999761	357.48083199568327	116.55670010009257	311.54036255826367	229.74043442781314	196.45192015516375	482.24323852557887	840.40934395287752	554.6454875784151	892.31435184332361	463.55115164498375	568.13012554557054	687.55409388628584	429.50788497596375	649.36908135066926	766.73275684313694	885.01773413004344	899.42883095821844	886.10002091948024	909.33190101408297	585.75060192727028	544.75041852157779	641.5679173359224	478.75720200754245	602.09007788804161	441.46548429728682	328.74993914313757	477.20987741217635	546.33206939078241	263.28868357100055	714.4880325126918	612.25605268647087	680.57530091273554	682.30733633344676	871.32199241046521	1143.1406957422996	862.73298467523932	881.77562253121334	633.71656288059057	1017.166184298944	979.42255540596	974.81	823.92	1003.23	Quarter


Aircraft




Annual Forecast: Orders
Orders	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	840	1130	1405	1652	1443	1862	846	356	808	994	2338	2215	3358	1787	609	1660	2853	2651	3577	Forecast	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	1792.410201459104	1243.119801900762	1786.144834663884	977.63342915609735	341.77286263219611	892.10157794294935	869.06373265389902	2380.5267178183881	2286.887480201196	3341.2857676953149	1719.688080975897	674.37135569554721	1652.847451608566	2823.146705597846	5651.5570780349244	4658.0807824076855	Years

Aircraft



Deliveries

Actual	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	204	239	171	196	193	220	167	227	196	257	209	258	249	300	235	378	297	332	313	365	241	363	289	350	327	347	309	358	299	303	232	290	241	266	207	285	237	290	235	266	256	283	227	261	273	300	275	308	296	323	299	366	339	362	289	311	329	363	313	386	308	322	326	363	309	350	330	395	322	393	348	454	364	412	410	487	Forecast	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	222.45964884	244.19538918999999	244.18609126999999	202.94708566	220.99031285000001	228.91064431000001	232.28862943999999	213.58267223999999	242.99709870999999	241.86741712	268.21574676	251.01318248000001	281.74200932000002	291.33436870000003	305.07676724999999	307.20468711000001	378.61660152000002	334.19538919000001	353.45726444000002	360.01318248000001	353.16322164000002	306.13859028000002	366.14964993000001	338.18860333999999	376.45726444000002	371.7716648	366.85811919999998	352.29792736000002	302.8	308.23	316.33185664000001	276.58267224000002	300.21574676	289.75809308999999	316.43439481000001	284.44369273000001	296.89456053999999	285.43690686999997	319.78523652000001	293.55980261000002	292.77845065999998	316.07249345999998	326.87	299.5	305.23	304.3	327.60000000000002	381.13180442999999	357.4	389.6	395.34	389.4	393.4	360.75	383.45	385.3	387.5	338.6	396.8	435.8	344.67	345.7	482.9	366.7	450.3	403.2	467.6	398.2	422.6	436.7	497.6	437.2	459.6	470.44	523.5	Quarter


Aircraft 




Quarterly Orders

Actual	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	179	245	255	315	338	176	510	403	226	477	326	690	488	346	584	463	220	684	313	599	379	666	680	499	383	429	242	284	191	248	111	323	148	616	319	239	197	231	445	388	332	714	402	1238	451	523	766	1151	514	1197	731	1380	985	406	581	331	256	282	182	429	345	295	880	729	414	1115	816	1491	746	403	804	1266	801	1373	851	1221	Forecast	1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	0	195.6443955	230.80059453000001	264.31258826999999	301.86582763000001	347.46818647999999	343.3300802	322.04798342999999	426.54287220999998	436.22442788000001	375.72294835000002	399.50865051	454.91307952	602.45097637000003	580.27123861999996	488.15338205	501.19634908	449.03230092000001	394.09485553000002	494.35022653999999	497.96788027000002	534.74291020999999	527.67893861000005	631.83758301	686.10938838000004	583.42767429000003	438.72335835000001	348.7883784	268.03230583999999	241.09840260999999	226.26683341	222.05709539	210.31418557999999	257.20460642	321.32306709	490.73208235999999	454.40322180999999	310.37876677999998	200.69302869000001	233.88195045000001	386.69614973	457.87116619	504.04336526999998	609.01108986999998	711.95413057999997	943.35925838000003	761.74662097999999	599.73058564999997	732.02522102	939.10028817	915.87903867	1004.4980853	1019.717928	1189.5730986000001	1029.5863905000001	618.930384	384.52425201	251.65189763999999	219.66926806000001	241.49711381	280.77081039000001	390.76206931000002	415.06500253000002	486.81475605000003	752.04621970999995	802.32545651999999	739.15295042000002	905.21150986999999	789.5	534.23	1075.68	1375.7674678999999	1265.4000000000001	1409.0562589000001	1265.3499999999999	1442.3450499	Quarter


Aircraft 




Orders

Actual	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	746	403	804	1266	801	1373	851	1221	Final Forecast	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	640.1370809388327	675.84638489399708	890.30253216377889	1161.9397498978872	855.93608958844868	1065.6456358798196	993.2519465124268	1220.9999851685247	Quarter


Aircraft




Deliveries

Actual	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	322	393	348	454	364	412	410	487	Final Forecast	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	379.28013207797676	416.61401944285035	388.56135175225484	450.4633277497004	403.594686563165	440.68407169875616	409.9999916601372	469.05212272230278	Quarter


Aircraft




Orders

Actual	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	746	403	804	1266	801	1373	851	1221	Average Forecast	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	701.90141530871642	747.67199351723741	822.2726874433157	1059.3060703401011	881.54130428644339	1032.46508277716	958.26837445076296	1146.2388651369536	Quarter


Number of Aircraft




Deliveries

Actual	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	322	393	348	454	364	412	410	487	Average Forecast	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	374.74034867760679	401.9544670022056	381.90719362785416	416.29109852220836	400.27515214442229	425.23800252079832	403.80487768670542	442.52836483971379	Quarter


Number of Aircraft 




Orders
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	179	245	255	315	338	176	510	403	226	477	326	690	488	346	584	463	220	684	313	599	379	666	680	499	383	429	242	284	191	248	111	323	148	616	319	239	197	231	445	388	332	714	402	1238	451	523	766	1151	514	1197	731	1380	985	406	581	331	256	282	182	429	345	295	880	729	414	1115	816	1491	746	403	804	1266	801	1373	851	1221	Year

Number of Aircraft


Deliveries

QtDlvry	1995-Q1	1995-Q2	1995-Q3	1995-Q4	1996-Q1	1996-Q2	1996-Q3	1996-Q4	1997-Q1	1997-Q2	1997-Q3	1997-Q4	1998-Q1	1998-Q2	1998-Q3	1998-Q4	1999-Q1	1999-Q2	1999-Q3	1999-Q4	2000-Q1	2000-Q2	2000-Q3	2000-Q4	2001-Q1	2001-Q2	2001-Q3	2001-Q4	2002-Q1	2002-Q2	2002-Q3	2002-Q4	2003-Q1	2003-Q2	2003-Q3	2003-Q4	2004-Q1	2004-Q2	2004-Q3	2004-Q4	2005-Q1	2005-Q2	2005-Q3	2005-Q4	2006-Q1	2006-Q2	2006-Q3	2006-Q4	2007-Q1	2007-Q2	2007-Q3	2007-Q4	2008-Q1	2008-Q2	2008-Q3	2008-Q4	2009-Q1	2009-Q2	2009-Q3	2009-Q4	2010-Q1	2010-Q2	2010-Q3	2010-Q4	2011-Q1	2011-Q2	2011-Q3	2011-Q4	2012-Q1	2012-Q2	2012-Q3	2012-Q4	2013-Q1	2013-Q2	2013-Q3	2013-Q4	204	239	171	196	193	220	167	227	196	257	209	258	249	300	235	378	297	332	313	365	241	363	289	350	327	347	309	358	299	303	232	290	241	266	207	285	237	290	235	266	256	283	227	261	273	300	275	308	296	323	299	366	339	362	289	311	329	363	313	386	308	322	326	363	309	350	330	395	322	393	348	454	364	412	410	487	Year


Number of Aircraft



Net Orders
1995-Q1	1995-Q2	1995-Q3	1995-Q4	1996-Q1	1996-Q2	1996-Q3	1996-Q4	1997-Q1	1997-Q2	1997-Q3	1997-Q4	1998-Q1	1998-Q2	1998-Q3	1998-Q4	1999-Q1	1999-Q2	1999-Q3	1999-Q4	2000-Q1	2000-Q2	2000-Q3	2000-Q4	2001-Q1	2001-Q2	2001-Q3	2001-Q4	2002-Q1	2002-Q2	2002-Q3	2002-Q4	2003-Q1	2003-Q2	2003-Q3	2003-Q4	2004-Q1	2004-Q2	2004-Q3	2004-Q4	2005-Q1	2005-Q2	2005-Q3	2005-Q4	2006-Q1	2006-Q2	2006-Q3	2006-Q4	2007-Q1	2007-Q2	2007-Q3	2007-Q4	2008-Q1	2008-Q2	2008-Q3	2008-Q4	2009-Q1	2009-Q2	2009-Q3	2009-Q4	2010-Q1	2010-Q2	2010-Q3	2010-Q4	2011-Q1	2011-Q2	2011-Q3	2011-Q4	2012-Q1	2012-Q2	2012-Q3	2012-Q4	2013-Q1	2013-Q2	2013-Q3	2013-Q4	161	199	205	272	248	129	417	333	170	403	273	557	409	314	528	401	190	551	285	425	330	618	521	393	281	318	193	52	109	174	-121	194	33	457	159	163	158	188	364	284	232	657	349	1133	240	354	587	1014	425	1039	633	1221	862	321	462	147	92	149	91	227	223	168	710	554	199	857	683	1112	588	279	680	1090	682	1159	720	1045	Year

Number of Aircraft


Cancellations
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	18	46	50	43	90	47	93	70	56	74	53	133	79	32	56	62	30	133	28	174	49	48	159	106	102	111	49	232	82	74	232	129	115	159	160	76	39	43	81	104	100	57	53	105	211	169	179	137	89	158	98	159	123	85	119	184	164	133	91	202	122	127	170	175	215	258	133	379	158	124	124	176	119	214	131	176	Year

Number of Aircraft


Installed Base
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	17615	17615	17615	17615	18071	18071	18071	18071	18644	18644	18644	18644	19378	19378	19378	19378	20035	20035	20035	20035	20775	20775	20775	20775	20527	20527	23946.5	23152	23276.5	23411.5	23568.5	23577.5	23658	23636.5	23812	23822.5	24001	24322.5	24580	24647	24711.5	24984.5	25236	25207	25309	25548	25787	25985	26298	26592.5	26935	27149.5	27306	27344	27522	27223.5	27149.5	27259	27417	27382	27406	27666	27849	28013	28101	28386.5	28662.5	28725.5	28760	28896.5	28984.5	29099.5	29153.5	29359.5	29610.5	29834.5	Year

Number of Aircraft


Retirements
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	69	75	66	143	71	88	101	178	67	91	116	219	91	108	123	361	100	105	64	545	94	129	93	280	93	121	171	356	103	206	124	341	94	159	116	274	139	200	122	332	124	167	111	434	112	213	123	388	94	187	101	344	128	229	186	536	166	247	149	419	155	256	212	418	132	212	190	455	152	243	169	413	164	253	192	179	Year

Number of Aircraft


GDP Worldwide 
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	33377.286	33377.286	33377.286	33377.286	34503.393000000004	34503.393000000004	34503.393000000004	34503.393000000004	35773.881000000001	35773.881000000001	35773.881000000001	35773.881000000001	36662.870000000003	36662.870000000003	36662.870000000003	36662.870000000003	37951.375999999997	37951.375999999997	37951.375999999997	37951.375999999997	39574.921000000002	39574.921000000002	39574.921000000002	39574.921000000002	40255.351999999999	40255.351999999999	40255.351999999999	40255.351999999999	50345.126787459805	50802.518284359605	51170.652425552202	51418.977546954804	51617.8599718607	52023.0667222548	52750.873465295306	53396.635192935202	54051.515286141599	54538.634258140402	55013.647054967798	55474.528681892902	55975.987576040105	56578.180398329001	57167.845094048404	57758.238079731702	58490.0525560846	59089.554009703999	59541.600652624496	60319.957402039101	61009.841811765604	61642.243588429395	62205.738848835106	62832.403229290401	63223.200928722501	63427.5434465816	63337.178135997397	62179.254585655297	61195.968810981496	61589.8224879767	62152.312380997595	62878.518499510399	63623.691871940806	64411.244844106295	64989.921411017	65563.372730866089	65940.632540811202	66343.060993117091	66939.082458569304	67347.339410347704	67904.884254121411	68155.363278158504	68540.748127434912	68787.031547536506	69159.520112433005	69732.145036586997	70293.704656217291	70807.054206709305	Year

2005 Billions


GDP Growth
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	2.8410279959860899E-2	2.8410279959860899E-2	2.8410279959860899E-2	2.8410279959860899E-2	3.3738722794897313E-2	3.3738722794897313E-2	3.3738722794897313E-2	3.3738722794897313E-2	3.68221177552015E-2	3.68221177552015E-2	3.68221177552015E-2	3.68221177552015E-2	2.4850225224375411E-2	2.4850225224375411E-2	2.4850225224375411E-2	2.4850225224375411E-2	3.5144711802431061E-2	3.5144711802431061E-2	3.5144711802431061E-2	3.5144711802431061E-2	4.2779608307219386E-2	4.2779608307219386E-2	4.2779608307219386E-2	4.2779608307219386E-2	1.7193489786119676E-2	1.7193489786119676E-2	1.7193489786119676E-2	1.7193489786119676E-2	2.0928618385947839E-2	2.0928618385947839E-2	2.0928618385947839E-2	2.0928618385947839E-2	2.5280166435451567E-2	2.4025353055597661E-2	3.0881393236917513E-2	3.8461629155780858E-2	4.714754380765878E-2	4.8354849000270005E-2	4.2895471506479717E-2	3.8914315133336742E-2	3.5604409602776221E-2	3.7396355224721775E-2	3.9157520986169175E-2	4.1166810283945893E-2	4.4913276011955751E-2	4.4387670188297007E-2	4.1522564908139568E-2	4.4352449234533485E-2	4.3080646119523371E-2	4.3200352778194603E-2	4.4744148074782719E-2	4.1651982784165022E-2	3.6278722436058772E-2	2.8962279018788267E-2	1.8188664070236008E-2	-1.039509250110344E-2	-3.2064686506880533E-2	-2.8973547748268384E-2	-1.8707270987912698E-2	1.1245935939804943E-2	3.9671290578925517E-2	4.5809879654716994E-2	4.5655727378648155E-2	4.2699069498219736E-2	3.641631915252326E-2	2.9991908302445414E-2	2.9991743415493433E-2	2.7209806408292882E-2	2.9788184274612724E-2	2.7317133968681878E-2	2.3927212773747365E-2	2.1377119716886661E-2	1.8476371355208451E-2	2.3135109000787888E-2	2.5575392400491181E-2	2.9366329869560167E-2	
Percent


RPM
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	1631.7418534299995	1631.7418534299995	1631.7418534299995	1631.7418534299995	1751.0504857599999	1751.0504857599999	1751.0504857599999	1751.0504857599999	1856.6144136899998	1856.6144136899998	1856.6144136899998	1856.6144136899998	1894.0600339999999	1894.0600339999999	1894.0600339999999	1894.0600339999999	1987.0927931400001	1987.0927931400001	1987.0927931400001	1987.0927931400001	2145.0239205599996	2145.0239205599996	2145.0239205599996	2145.0239205599996	2089.4224902199999	2089.4224902199999	2089.4224902199999	2089.4224902199999	2075.6429890999998	2075.6429890999998	2075.6429890999998	2075.6429890999998	2137.8750587099998	2137.8750587099998	2137.8750587099998	2137.8750587099998	2430.4744634899998	2430.4744634899998	2430.4744634899998	2430.4744634899998	2598.6159427499997	2598.6159427499997	2598.6159427499997	2598.6159427499997	2739.5302313500001	2739.5302313500001	2739.5302313500001	2739.5302313500001	2935.9372105399993	2935.9372105399993	2935.9372105399993	2935.9372105399993	3001.9130344	3001.9130344	3001.9130344	3001.9130344	2907.4526901124009	2907.4526901124009	2907.4526901124009	2907.4526901124009	3136.914117831564	3136.914117831564	3136.914117831564	3136.914117831564	3342.9731738510445	3342.9731738510445	3342.9731738510445	3342.9731738510445	3530.3672986559163	3530.3672986559163	3530.3672986559163	3530.3672986559163	3706.0823994981843	3706.0823994981843	3706.0823994981843	3706.0823994981843	Year

Billions


RPM Growth
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	6.7924434691656321E-2	6.7924434691656321E-2	6.7924434691656321E-2	6.7924434691656321E-2	7.3117345172710957E-2	7.3117345172710957E-2	7.3117345172710957E-2	7.3117345172710957E-2	6.0286056163699087E-2	6.0286056163699087E-2	6.0286056163699087E-2	6.0286056163699087E-2	2.0168765271824762E-2	2.0168765271824762E-2	2.0168765271824762E-2	2.0168765271824762E-2	4.9118168099206327E-2	4.9118168099206327E-2	4.9118168099206327E-2	4.9118168099206327E-2	7.9478486342068111E-2	7.9478486342068111E-2	7.9478486342068111E-2	7.9478486342068111E-2	-2.5921123679349845E-2	-2.5921123679349845E-2	-2.5921123679349845E-2	-2.5921123679349845E-2	-6.5948850385684149E-3	-6.5948850385684149E-3	-6.5948850385684149E-3	-6.5948850385684149E-3	2.9982068176851423E-2	2.9982068176851423E-2	2.9982068176851423E-2	2.9982068176851423E-2	0.13686459533166334	0.13686459533166334	0.13686459533166334	0.13686459533166334	6.9180516720410215E-2	6.9180516720410215E-2	6.9180516720410215E-2	6.9180516720410215E-2	5.4226669775171578E-2	5.4226669775171578E-2	5.4226669775171578E-2	5.4226669775171578E-2	7.1693671032501322E-2	7.1693671032501322E-2	7.1693671032501322E-2	7.1693671032501322E-2	2.2471810235977673E-2	2.2471810235977673E-2	2.2471810235977673E-2	2.2471810235977673E-2	-3.1466715792610844E-2	-3.1466715792610844E-2	-3.1466715792610844E-2	-3.1466715792610844E-2	7.8921809630646794E-2	7.8921809630646794E-2	7.8921809630646794E-2	7.8921809630646794E-2	6.5688459511260747E-2	6.5688459511260747E-2	6.5688459511260747E-2	6.5688459511260747E-2	5.6056125807613655E-2	5.6056125807613655E-2	5.6056125807613655E-2	5.6056125807613655E-2	4.9772470107902395E-2	4.9772470107902395E-2	4.9772470107902395E-2	4.9772470107902395E-2	
Percent 


ASM
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	2484.9489767515315	2484.9489767515315	2484.9489767515315	2484.9489767515315	2669.7992894117619	2669.7992894117619	2669.7992894117619	2669.7992894117619	2760.1255891495293	2760.1255891495293	2760.1255891495293	2760.1255891495293	2790.4791972899561	2790.4791972899561	2790.4791972899561	2790.4791972899561	2881.4497161462782	2881.4497161462782	2881.4497161462782	2881.4497161462782	3055.70177821585	3055.70177821585	3055.70177821585	3055.70177821585	2934.7115758505079	2934.7115758505079	2934.7115758505079	2934.7115758505079	2956.9716826376412	2956.9716826376412	2956.9716826376412	2956.9716826376412	2986.2344725227463	2986.2344725227463	2986.2344725227463	2986.2344725227463	3389.8746686972468	3389.8746686972468	3389.8746686972468	3389.8746686972468	3482.6074211171663	3482.6074211171663	3482.6074211171663	3482.6074211171663	3689.2728058425523	3689.2728058425523	3689.2728058425523	3689.2728058425523	3875.7343186200378	3875.7343186200378	3875.7343186200378	3875.7343186200378	3932.4171851574774	3932.4171851574774	3932.4171851574774	3932.4171851574774	3821.3803634057244	3821.3803634057244	3821.3803634057244	3821.3803634057244	4049.2688186655223	4049.2688186655223	4049.2688186655223	4049.2688186655223	4313.9549334141248	4313.9549334141248	4313.9549334141248	4313.9549334141248	4492.5786986410039	4492.5786986410039	4492.5786986410039	4492.5786986410039	4695.7151872053619	4695.7151872053619	4695.7151872053619	4695.7151872053619	Year

Billions


ASM Growth
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	8.242966139597474E-2	8.242966139597474E-2	8.242966139597474E-2	8.242966139597474E-2	7.4387971097047423E-2	7.4387971097047423E-2	7.4387971097047423E-2	7.4387971097047423E-2	3.3832618090803734E-2	3.3832618090803734E-2	3.3832618090803734E-2	3.3832618090803734E-2	1.0997183700535818E-2	1.0997183700535818E-2	1.0997183700535818E-2	1.0997183700535818E-2	3.2600321459006043E-2	3.2600321459006043E-2	3.2600321459006043E-2	3.2600321459006043E-2	6.0473747326959426E-2	6.0473747326959426E-2	6.0473747326959426E-2	6.0473747326959426E-2	-3.9594898699827463E-2	-3.9594898699827463E-2	-3.9594898699827463E-2	-3.9594898699827463E-2	2.0563394795047873E-3	2.0563394795047873E-3	2.0563394795047873E-3	2.0563394795047873E-3	9.8962022723878412E-3	9.8962022723878412E-3	9.8962022723878412E-3	9.8962022723878412E-3	0.13516694683170963	0.13516694683170963	0.13516694683170963	0.13516694683170963	2.7355805592528697E-2	2.7355805592528697E-2	2.7355805592528697E-2	2.7355805592528697E-2	5.9342142175499935E-2	5.9342142175499935E-2	5.9342142175499935E-2	5.9342142175499935E-2	5.0541535579096762E-2	5.0541535579096762E-2	5.0541535579096762E-2	5.0541535579096762E-2	1.4625065052865042E-2	1.4625065052865042E-2	1.4625065052865042E-2	1.4625065052865042E-2	-2.8236277211596616E-2	-2.8236277211596616E-2	-2.8236277211596616E-2	-2.8236277211596616E-2	5.9635114431973765E-2	5.9635114431973765E-2	5.9635114431973765E-2	5.9635114431973765E-2	6.5366397392167319E-2	6.5366397392167319E-2	6.5366397392167319E-2	6.5366397392167319E-2	4.1406034134323658E-2	4.1406034134323658E-2	4.1406034134323658E-2	4.1406034134323658E-2	4.5216011157646792E-2	4.5216011157646792E-2	4.5216011157646792E-2	4.5216011157646792E-2	
Percent


Load Factor
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	0.65665004339972666	0.65665004339972666	0.65665004339972666	0.65665004339972666	0.65587345562063193	0.65587345562063193	0.65587345562063193	0.65587345562063193	0.67265577370415008	0.67265577370415008	0.67265577370415008	0.67265577370415008	0.67875798387583886	0.67875798387583886	0.67875798387583886	0.67875798387583886	0.68961564104529538	0.68961564104529538	0.68961564104529538	0.68961564104529538	0.70197423578829377	0.70197423578829377	0.70197423578829377	0.70197423578829377	0.71196859937231305	0.71196859937231305	0.71196859937231305	0.71196859937231305	0.70194888956410695	0.70194888956410695	0.70194888956410695	0.70194888956410695	0.71590997906602449	0.71590997906602449	0.71590997906602449	0.71590997906602449	0.71698062643243643	0.71698062643243643	0.71698062643243643	0.71698062643243643	0.74616964490255522	0.74616964490255522	0.74616964490255522	0.74616964490255522	0.74256645564717161	0.74256645564717161	0.74256645564717161	0.74256645564717161	0.75751766482934391	0.75751766482934391	0.75751766482934391	0.75751766482934391	0.76337603388837427	0.76337603388837427	0.76337603388837427	0.76337603388837427	0.76083833945312762	0.76083833945312762	0.76083833945312762	0.76083833945312762	0.7746865565881017	0.7746865565881017	0.7746865565881017	0.7746865565881017	0.77492074568460279	0.77492074568460279	0.77492074568460279	0.77492074568460279	0.78582202682923408	0.78582202682923408	0.78582202682923408	0.78582202682923408	0.78924769747456636	0.78924769747456636	0.78924769747456636	0.78924769747456636	Year

Percent


Inflation
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	7.5272199220108207E-2	6.0016261251325496E-2	5.3089452171498602E-2	5.1711463698482805E-2	5.1606873908048002E-2	4.9761770558242498E-2	4.6076801359615303E-2	4.4226155569800502E-2	4.1331955708905604E-2	3.7171680190604399E-2	3.6640835355031598E-2	3.4579966688361503E-2	3.2536145267165299E-2	3.1416492613429298E-2	3.0540597691387502E-2	3.2106195534569802E-2	2.9574742020461699E-2	2.9574823218606799E-2	2.8372033723430602E-2	2.66196199043265E-2	3.01659838645458E-2	2.9569269027036202E-2	3.1837468103977702E-2	3.1736139365098601E-2	3.1246091076823999E-2	3.4151159790211501E-2	2.9546270072440501E-2	2.37534260888526E-2	2.1951225338320102E-2	2.0764296281927899E-2	2.21711978699188E-2	2.68366699598801E-2	3.09019692122228E-2	2.5295402612662801E-2	2.4236460799038004E-2	2.3234313378489101E-2	2.1010414424539298E-2	2.60252195641388E-2	2.7724607030779901E-2	3.0361483754396602E-2	2.8101208207086403E-2	2.72935799538188E-2	2.9886574531096798E-2	2.95385061675606E-2	3.0593918111259798E-2	3.2535589747475099E-2	3.0854363858127298E-2	2.6112092183235597E-2	2.8013671148363797E-2	2.8876424928075298E-2	2.9862065832593401E-2	4.0753718550099204E-2	4.6456761883734404E-2	5.2814253376596502E-2	5.8239921245430801E-2	3.9684039489579402E-2	2.3611010807882197E-2	1.3332246162655E-2	6.9821599340163E-3	1.8210013785769901E-2	2.7569134716457899E-2	2.78114505820495E-2	2.6318116467982402E-2	3.0109851065847102E-2	3.5201056262056198E-2	4.1242751947341096E-2	4.3121997616065902E-2	3.92650094209024E-2	3.4544251115278701E-2	3.0123327599492499E-2	2.8505489016777102E-2	2.9142613300304498E-2	2.8483511452888299E-2	2.7327086978702102E-2	2.9212087384981298E-2	2.77407991640524E-2	Year

Percent 


Interest Rate Worldwide
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	7.9273859857601298E-2	7.9273859857601298E-2	7.9273859857601298E-2	7.9273859857601298E-2	7.4373781071069803E-2	7.4373781071069803E-2	7.4373781071069803E-2	7.4373781071069803E-2	6.8490633741968607E-2	6.8490633741968607E-2	6.8490633741968607E-2	6.8490633741968607E-2	6.0119261435426702E-2	6.0119261435426702E-2	6.0119261435426702E-2	6.0119261435426702E-2	5.9094419482385897E-2	5.9094419482385897E-2	5.9094419482385897E-2	5.9094419482385897E-2	5.9516968926315104E-2	5.8141839498388997E-2	5.7728046092490902E-2	5.44838360068403E-2	5.3602178442927896E-2	5.4498123582354993E-2	5.3321061405026099E-2	5.3586367857678001E-2	5.5051417740281404E-2	5.3702533043135998E-2	4.7401278167121398E-2	4.5772294133533196E-2	4.3913296220839906E-2	3.9952212743786603E-2	4.5175743047991296E-2	4.5436884270727999E-2	4.2125121144969399E-2	4.7851176141026103E-2	4.4312735175184199E-2	4.3101092335616799E-2	4.4590821324628903E-2	4.1889279490114201E-2	4.2614547599267395E-2	4.4791434764675599E-2	4.6671103359734699E-2	5.0219965120556598E-2	4.8220436698400704E-2	4.79082953202907E-2	4.8783499369119E-2	5.3435175042911204E-2	5.1097718822623206E-2	5.0066913716231995E-2	4.7203580457138204E-2	5.2933472585262799E-2	5.0541559467626597E-2	4.1709170987187703E-2	4.3086212025942504E-2	4.6563928367216095E-2	4.4214532342010199E-2	4.4198310393379805E-2	4.4482115565681796E-2	4.2028087261538595E-2	3.9457754193567E-2	4.4295133408325499E-2	4.5719387223808895E-2	4.4379321546784894E-2	3.9689080636454904E-2	4.1121425394088099E-2	4.0332835849975004E-2	3.7784565988245603E-2	3.6593981802664398E-2	3.5958571436961705E-2	3.6618279633265201E-2	3.8042448515320598E-2	4.0981685775340407E-2	4.1180568760638803E-2	Year

Percent 


Interest Rate US
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	6.5799999999999997E-2	6.5799999999999997E-2	6.5799999999999997E-2	6.5799999999999997E-2	6.4383333333333292E-2	6.4383333333333292E-2	6.4383333333333292E-2	6.4383333333333292E-2	6.3524999999999998E-2	6.3524999999999998E-2	6.3524999999999998E-2	6.3524999999999998E-2	5.2641666666666698E-2	5.2641666666666698E-2	5.2641666666666698E-2	5.2641666666666698E-2	5.6366666666666704E-2	5.6366666666666704E-2	5.6366666666666697E-2	5.6366666666666697E-2	6.2600000000000003E-2	6.0999999999999999E-2	5.7999999999999996E-2	5.2400000000000002E-2	4.8899999999999999E-2	5.28E-2	4.7300000000000002E-2	5.0900000000000001E-2	5.28E-2	4.9299999999999997E-2	3.8699999999999998E-2	4.0300000000000002E-2	3.8100000000000002E-2	3.3300000000000003E-2	4.2699999999999995E-2	4.2699999999999995E-2	3.8300000000000001E-2	4.7300000000000002E-2	4.1299999999999996E-2	4.2300000000000004E-2	4.4999999999999998E-2	0.04	4.2000000000000003E-2	4.4699999999999997E-2	4.7199999999999999E-2	5.1100000000000007E-2	4.7199999999999999E-2	4.5599999999999995E-2	4.5599999999999995E-2	5.0999999999999997E-2	4.5199999999999997E-2	4.0999999999999995E-2	3.5099999999999999E-2	4.0999999999999995E-2	3.6900000000000002E-2	2.4199999999999999E-2	2.8199999999999999E-2	3.7200000000000004E-2	3.4000000000000002E-2	3.5900000000000001E-2	3.73E-2	3.2000000000000001E-2	2.6499999999999999E-2	3.2899999999999999E-2	3.4099999999999998E-2	0.03	1.9799999999999998E-2	1.9799999999999998E-2	2.1700000000000001E-2	1.6200000000000003E-2	1.72E-2	1.72E-2	1.9599999999999999E-2	2.3E-2	2.81E-2	2.90190482139587E-2	Year

Percent


Oil Price
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	17.010000000000002	17.309999999999999	16.7	17.93	19.850000000000001	18.46	22.63	23.78	19.13	17.579999999999998	18.46	17.18	13.1	12.21	13.34	9.82	12.51	15.86	22.54	25.47	27.49	29.8	33.14	25.66	24.5	27.85	25.62	18.71	23.7	24.08	28.4	28.33	30.61	27.65	27.11	29.81	33.630000000000003	35.18	43.2	39.6	53.1	54.35	62.91	56.86	62.06	68.56	61.96	62.47	62.05	71.05	77.17	90.93	103.64	132.32	97.23	39.950000000000003	46.54	68.61	67.650000000000006	74.459999999999994	78.83	74.760000000000005	77.84	91.45	114.64	113.83	112.83	107.87	125.45	95.16	112.86	109.49	108.47	102.92	111.6	110.76	Year

WTI spot price /Barrel 


Fuel Price
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	2013	2013.25	2013.5	2013.75	0.51300000000000001	0.46700000000000003	0.51100000000000001	0.496	0.52400000000000002	0.55700000000000005	0.55700000000000005	0.61499999999999999	0.69599999999999995	0.61899999999999999	0.54900000000000004	0.55900000000000005	0.54900000000000004	0.44900000000000001	0.41599999999999998	0.372	0.371	0.309	0.41499999999999998	0.56399999999999995	0.66100000000000003	0.78	0.76200000000000001	0.9	1.028	0.81499999999999995	0.82099999999999995	0.76400000000000001	0.54300000000000004	0.55100000000000005	0.66600000000000004	0.72199999999999998	0.70799999999999996	1.0549999999999999	0.71399999999999997	0.82299999999999995	0.83099999999999996	0.93300000000000005	1.0920000000000001	1.2270000000000001	1.347	1.3340000000000001	1.4710000000000001	1.8740000000000001	1.698	1.754	2.0699999999999998	2.133	1.7330000000000001	1.74	2.044	2.0920000000000001	2.673	2.7280000000000002	3.738	3.2709999999999999	1.88	1.2589999999999999	1.488	1.885	1.986	1.9890000000000001	2.0630000000000002	2.0830000000000002	2.323	2.839	3.085	3.008	3.0459999999999998	3.2069999999999999	2.9740000000000002	3.1560000000000001	2.96	3.218	2.7250000000000001	3.0030000000000001	Year

Spot Price/Gallon


Revenue
1995	1995.25	1995.5	1995.75	1996	1996.25	1996.5	1996.75	1997	1997.25	1997.5	1997.75	1998	1998.25	1998.5	1998.75	1999	1999.25	1999.5	1999.75	2000	2000.25	2000.5	2000.75	2001	2001.25	2001.5	2001.75	2002	2002.25	2002.5	2002.75	2003	2003.25	2003.5	2003.75	2004	2004.25	2004.5	2004.75	2005	2005.25	2005.5	2005.75	2006	2006.25	2006.5	2006.75	2007	2007.25	2007.5	2007.75	2008	2008.25	2008.5	2008.75	2009	2009.25	2009.5	2009.75	2010	2010.25	2010.5	2010.75	2011	2011.25	2011.5	2011.75	2012	2012.25	2012.5	2012.75	66750	66750	66750	66750	70625	70625	70625	70625	72750	72750	72750	72750	73875	73875	73875	73875	76375	76375	76375	76375	82125	82125	82125	82125	76875	76875	76875	76875	76500	76500	76500	76500	80450	80450	80450	80450	94700	94700	94700	94700	103325	103325	103325	103325	116300	116300	116300	116300	127450	127450	127450	127450	142375	142375	142375	142375	118950	118950	118950	118950	140875	140875	140875	140875	154525	154525	154525	154525	169725	169725	169725	169725	Year

Millions
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