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Introduction

This brief is intended to compare the Survey of International Air Travelers, conducted by the National Travel & Tourism Office (NTTO) at the Department of Commerce (DOC), to the Airline Origin and Destination Survey, conducted by the Office of Airline Information (OAI) at the United States Department of Transportation (DOT).  We begin by giving a brief background on each survey, and then provide a statistical comparison of the market-specific fare distributions from the two surveys from 2009 to 2011.  We conclude by providing a discussion of the complementarities between the two surveys and how they might be useful to academic and industry researchers.

Background on Surveys

DB1B Survey, Department of Transportation

The Airline Origin and Destination (DB1B) Survey is a 10% sample of airline tickets from reporting carriers, that is, those domestic carriers with over 1% of domestic enplanements.   The DOT releases data from the survey on a quarterly basis, and the data provide a measure of passenger trips from origin to destination via one or more intermediate points. The data are provided to the DOT by U.S. based (domestic) carriers, reflecting U.S. airline and code-share partner (foreign) airline routes, and contain coupon specific information for each itinerary of the DB1B Survey, including the operating and ticketing carrier, the origin and destination airports, fare, fare class, miles flown, round trip indicator, and number of passengers.

SIAT Survey, Department of Commerce

The Survey of International Air Travelers (SIAT) is a primary research program, which gathers data on air passengers traveling on routes that connect U.S. and overseas markets. It is administered year round and is self-administered voluntarily by the passenger either during the flight, or in the gate area before the flight. The SIAT targets both U.S. residents traveling abroad and non-resident visitors to the U.S., except Canadians. The U.S. residents and non-residents are reported separately.  Sample selection is made, on a random basis, of scheduled flights from among more than 70 participating (domestic and international) airlines that depart the U.S. to overseas destinations, including major charter carriers. The number of flights sampled proportionately reflects the total number of flights offered by carrier and the dispersion of flights by destination.  The resulting data is then weighted to reflect population departure and arrival patterns. Information collected includes information about the activities of the trip (places, activities, connecting flights, accommodations), trip planning (purpose of trip, type of ticket, method of booking, days prior to purchase, fare price, method of payment), passenger satisfaction, and detailed demographic information.

Statistical Comparison of Surveys

The DB1B survey has both a much narrower scope and the costs of reporting are solely incurred by the carriers, allowing the OAI to sample at a substantially higher frequency than the NTTO, 10% versus 0.2%.  Thus, our analysis focuses on the representativeness of the SIAT by comparing it to the DB1B.  The common variables in the two surveys are the origin and destination of the passenger, and the fare paid.  If the two samples are similar in the market-specific distribution of fares, we can then plausibly assume that the passenger took similar care in reporting the other information in the SIAT (e.g. reason for travel, etc.), and the surveys can serve as extremely useful and complementary resources for academic and industry researchers.
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Figure 1: Comparison of Passenger Counts and Average Fare by Market, 2009-2001


With this goal in mind, we begin by contrasting the size of the two samples by market, year and quarter.  We define markets as directional travel between an airport origin and destination pair, and classify nonstop and connecting service with the same origin and final destination as part of the same market.  Figure 1(a) presents a scatter plot of the counts from each sample for each market, year and quarter.  This figure demonstrates the much higher sampling frequency of the DB1B, as the SIAT averages about 16 completed passenger surveys per market in each year and quarter, while the DB1B averages about 210.  Despite the difference in the magnitudes, there is a positive correlation of 0.31 between the market-year-quarter specific counts from the two surveys.

Next, we compare the average fare from each survey for the same unit of observation, market-year-quarter.  Figure 1(b) presents a scatter plot of the average market-year-quarter specific fare from SIAT and the DB1B.  Despite the small sample sizes from the SIAT at such a highly disaggregated level, there is a stronger positive correlation of 0.49.  If the analysis is done at the market level for the entire time horizon for which data is available, i.e., 2009 to 2011, the correlation improves to about 0.6.  Additionally, averages computed from relatively small sample sizes can be very sensitive to outliers.  Collectively, this suggests that the very promising results in Figure 1(b) regarding the ability of fare information from SIAT to match that of the DB1B will improve dramatically if SIAT sample sizes are even modestly increased. 

We also find a correlation of -0.10 between the market-year-quarter specific sample size from the SIAT and the percentage difference between the average fares from the two surveys.  Thus, marginal increases in the SIAT sample sizes will substantially improve its ability to be used at a highly disaggregated level.

To demonstrate the influence of outliers in both surveys, and how well the SIAT matches the DB1B in markets with even modest sample sizes, Figures 2(a) and 2(b) present the average and median fare, respectively, in markets where both surveys report over fifty observations for a given year and quarter.  Each observation (corresponding to a market, year, and quarter) is labeled by the origin and destination airport identifiers.  This helps identify markets where the SIAT might be less reliable.
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Figure 2: Comparison of Average and Median Fare, Market Counts Greater than 50, 2209-2011

Comparing Figure 2(a) to Figure 1(b), it is clear that even moderate sample sizes from the SIAT (i.e., fifty of more) do a great job (note different scale for figures) of replicating market-year-quarter specific averages from the DB1B.  Also, in this selected sample, it is clear that a small number of airports are responsible for the majority of the outliers.  Specifically, the average fares for markets where Tokyo (NRT) is the origin or destination tend to differ substantially (e.g., Tokyo or NRT), and in no systematic way, in the two surveys. Contrasting Figure 2(a) and 2(b) shows that an alternative measure of central tendency that is less sensitive to outliers, i.e., the median, gives a much more favorable comparison of the two surveys.  Even though markets with Tokyo (NRT) as an endpoint tend to still have substantial differences, the median (mean) fare from the respective surveys have a correlation of 0.78 (0.73).
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Figure 3: Comparison of Average and Median Fare, Market Counts Greater than 50, 2209-2011

In many instances, particular quantiles of the fare distribution are of interest (e.g., targeted marketing efforts).  Thus, it is important that the SIAT can replicate the entire distribution of fares, not just measures of central tendency.  Figures 3(a) and 3(b) compare the 25th and 75th percentile fares, respectively, for markets where each survey reports more than fifty observations.  Not surprisingly, the absolute deviations are larger for the 75th percentile comparison, but the SIAT again does an excellent job matching the DB1B.  The correlation in Figure 3(a) is 0.83, and 0.57 in Figure 3(b).  The reporting issue with Tokyo in the SIAT is again clearly evident in figure 3(b).  To compare the entire distribution of fares for these markets, we also conduct a two-sample Kolmogorov-Smirnov tests.  We are not able to reject the null, i.e., the SIAT and DB1B distribution of fares are the same, in over 75% of the markets.  The majority of those markets where we reject the null have Tokyo (NRT) as an endpoint.

Summary

Overall, we find that the distribution of fares in the SIAT matches that of the DB1B quite well despite the modest sample sizes.  This gives us great confidence that the SIAT can serve as a detailed source of information on air travel.  That is, since the DB1B provides no information on the reason for travel, time of purchase, passenger demographics, and many other items of interest to both academic and industry researchers, it is often of limited use.

Further, we identify statistical relationships between the SIAT and DB1B that strongly suggest that even moderate increases in the sample size of the SIAT will make it a significantly more valuable tool for researchers.  Precisely, we show the following:

· Match between SIAT and DB1B improves substantially with larger sample sizes.  Specifically, correlation between market-year-quarter specific means (and other measures) in the two surveys is strongly decreasing in the number of observations in the SIAT.
· Alternative measures of central tendency that are less sensitive to outliers, e.g. median, perform very well in even very small and highly-disaggregated samples.
· The match between the SIAT and DB1B is worse for higher fare quantiles.  Essentially, the tail of the distributions is difficult to match except with very large samples.  However, Kolmogorov-Smirnov tests are not able to reject null that SIAT and DB1B are drawn from same distribution even when highly disaggregated.  Rejections are largely due to Tokyo markets.
· Higher levels of aggregation, either over longer time horizons (rather than year-quarter) or across airports (rather than markets), substantially improves the match between the SIAT and DB1B.  Thus, even the currently moderate sample sizes are appropriate for analysis at this level of aggregation.
· Academic and industry researchers should have confidence in using the survey to supplement DB1B information to learn more about passenger populations even in relatively small and selected subsamples.
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