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ABSTRACT

The line maintenance work process was documented at two major air carrier facilities.  This analysis shows how computer and broadband technology is used in most every phase of the line maintenance process with one important exception: maintenance technicians at neither carrier used technology on the ramp when performing maintenance on aircraft.  We devised a questionnaire to query technicians’ attitudes about their work process and whether or not their work could be improved by the use of technology.  Questionnaire responses suggest three specific ways in which computer and broadband technology might support the performance of maintenance tasks.

TASK ANALYSIS
In previous studies, interviews have been used to determine those aspects of the maintenance process in which computer and broadband technology are presently being used, and what impact these technologies have on the work process [Casner and Puentes, 2003; Iyengar et al, 2004].  One limitation of the interview methodology is that it is generally difficult for technicians to recall all phases, aspects, and details of their work process during a brief conversation with an interviewer.  

In this study, we documented the work process at line maintenance facilities of two major air carriers by observing technicians as they worked during regular work shifts.  These observations were used to create a detailed description of the steps required to plan for and execute line maintenance required for the typical inbound flight.  For each step in the work process, we noted all computer and broadband technologies that were used.  

The task analysis was created during a series of four visits to two different air carrier maintenance facilities.  During each visit, we were permitted to follow a single line maintenance crew consisting of two maintenance technicians for the duration of their work shift.  We were allowed to follow the crews wherever they went and ask questions at any time.

Arriving On Shift

Maintenance technicians arrive to work, gather tools and safety gear, and learn two important things that will chart the course of their work shift: (1) who their partner will be for the shift; and (2) which scheduled flights they are assigned to meet, along with the gates at which the flights will arrive.  Partner and flight assignments are made by the lead technician, prior to the arrival of the other technicians.

Planning and Preparation

Once the technicians know to which flights they have been assigned, they can begin preparing for the arrival of each aircraft.  The maintenance tasks that must be performed on each aircraft can come from a variety of sources. Before the arrival of each flight, technicians become aware of two types of required maintenance tasks.

Routine Checks

A routine check is a basic walk-around of an aircraft that is required for most every incoming flight.  Technicians must follow a published procedure for this check.  These procedures are found in the maintenance manual for each type of aircraft.  

Technology In Use: Maintenance manuals are stored in electronic format and are available on any of several computer workstations found in the maintenance office.  Technicians must look up the procedures in the computer then print out a copy to be carried out to the aircraft when the procedure is performed.  Casner and Puentes (2003) found electronic documentation systems to be used at every maintenance facility surveyed.  Electronic documentation systems appear to solve a number of problems suffered by traditional paper manuals.  First, technicians no longer have to wait to use a limited number of copies of any one manual: any manual can be accessed by any number of technicians at once when a computer terminal is available.  Second, electronic documentation allows technicians to access any number of different manuals at a single computer workstation.  Third, manuals can be revised electronically in a matter of minutes, and is a less error-prone process.  For these reasons and others, electronic documentation systems enjoy widespread acceptance among technicians and managers.  

Assigned Maintenance Tasks

All maintenance activities that occur across the company are monitored and managed by a central maintenance organization that manages all aircraft in the fleet as they travel from airport to airport.  This organization can assign maintenance tasks to be performed upon arrival at particular airports. The local technicians are responsible for completing the assigned task(s) when the flight arrives.

An assigned maintenance task usually represents a known problem with the aircraft that might require troubleshooting, parts replacement, and/or significant work.  Upon learning about assigned maintenance tasks, technicians can prepare in advance for the arrival of the aircraft.  Technicians must gather three important resources that will allow them to perform the maintenance task: (1) documentation; (2) parts; and (3) tools.  Documentation includes the relevant pages of the maintenance manuals and parts catalogs relevant to the task.  These pages must be carried out to the aircraft when the work is performed. To gather parts, the technician must learn the relevant part numbers, determine if the parts are available from the company parts inventory, then retrieve the parts.  Part numbers can be identified from the illustrated parts catalog (IPC).  Typically, if maintenance control assigns a maintenance task, they will arrange to have needed parts delivered to the maintenance facility in advance.  Once the technician verifies that the needed parts are available, s/he must walk over to the parts storage and retrieve the parts.  If special tooling is needed to perform the maintenance task, these tools must be retrieved from a tool storage facility also located on the airport ramp.  Once all documentation, parts, and tools are gathered, they can be loaded on a cart that will be driven out to meet the aircraft when it arrives.

Technology In Use: Technicians learn about assigned maintenance tasks by using a maintenance management software system installed on the computer workstations in the maintenance office.  When a technician is assigned to work a scheduled flight, the technician must enter the flight number into the maintenance management software system.  The system will then display all maintenance tasks that have been assigned by maintenance control.  

Documentation such as maintenance manuals and illustrated parts catalogs are stored electronically.  Pages from these manuals can be printed.  

Another software system allows technicians to look up part numbers and quickly determine whether or not a part is available at the facility.  The system also tells technicians where the part is located in the parts inventory.  

Arrival At The Gate

Just prior to the scheduled time of arrival for each aircraft, technicians drive the cart equipped with documentation, parts, and tools out to the gate to which the incoming aircraft has been assigned.  

Maintenance Problems Reported By The Flight Crew

After completing some of the routine check, technicians typically enter the cockpit to greet the flight crew.  As the crew finishes their duties, technicians query the flight crew about any maintenance issues that arose during the flight.  Although the crew is required to fill out a maintenance sheet for each maintenance discrepancy, the conversations between technicians and flight allow much more information to be exchanged than what is typically written on a maintenance sheet.  Specifically, the expert technicians are able to ask questions of the flight crew to clarify or give more details about maintenance problems.

Technology In Use: As an incoming flight comes within radio communication range of the airport, the flight crew can call in other maintenance problems they have experienced.  These in-range calls are designed to give maintenance technicians extra time to prepare for unexpected maintenance tasks.  These calls are made via VHF radio transmissions from the cockpit to the lead technician in the maintenance office.  Once received in the maintenance office, this information is passed on to the technicians that have been assigned to meet the aircraft.  Upon learning about these maintenance problems, technicians must quickly go through the same preparatory routine they have done for any assigned maintenance tasks: gathering documentation, parts, and tools.

Maintenance Problems Discovered During Routine Checks

Technicians then complete the walk-around of the aircraft.  This routine check represents another source of maintenance discrepancies and tasks: those discovered during the routine check.

Technology In Use:  Many airplanes contain onboard diagnostic computers that can automatically detect faults during the flight.  Technicians access this information after the crew leaves and they complete their cockpit checks.  This represents another class of maintenance problems: those detected by the computer but that were unknown to the flight crew.

At this point, the technicians now know about all of the maintenance problems that they will have to deal with during the airplane’s stay at the airport.  To recap, these problems have come from four different sources:

1. Tasks assigned by maintenance control

2. Problems discovered during routine checks

3. Problems reported by the flight crew (in-range or on the ground)

4. Problems reported by the airplane’s on-board diagnostic computers

Troubleshooting and Solving Maintenance Problems

Confronted with a list of maintenance tasks, technicians have one overriding goal: to do everything possible to ensure that the aircraft is able to depart on schedule.  There are two basic ways to address each maintenance problem: (1) deferring the problem; or (2) resolving the problem.

Deferring Maintenance Problems

Many types of maintenance problems can be deferred for specified periods of time.  This is the most desirable option for problems other than those that can be resolved quickly.  Deferral allows the aircraft to depart on schedule, and also allows maintenance control to assume responsibility for the maintenance problem.  Recall that maintenance control commands all of the technical resources of the entire company.  A deferral allows maintenance control to determine which of the aircraft’s upcoming stops would be best suited for a particular type of maintenance problem.  Maintenance control can choose an airport that has the most appropriate technicians, arrange to have needed parts or tools made available, and choose the stop that offers technicians the most time to work on the problem.  

To defer a maintenance problem, the crew must determine whether or not the problem is legally deferrable.  A document called a minimum equipment list (MEL) records the list of parts that can be inoperative for any aircraft.  If a maintenance problem amounts to an inoperative part, and that part can be found on the minimum equipment list (MEL), technicians can legally defer the problem and the aircraft can depart on schedule.

Resolving Maintenance Problems

There are two kinds of maintenance problems that are not deferred: (1) those that are not deferrable according to the minimum equipment list (MEL); and (2) those that have previously been deferred, and can be deferred no longer.  Tasks that are assigned by maintenance control are typically of the second variety: tasks that were deferred by technicians during previous stops.  

Resolving a maintenance problem represents the real work of the maintenance technician.  Technicians must now use their knowledge and skills to isolate and remedy each problem.  Technicians have a variety of resources available to them when resolving a maintenance problem.

Documentation Resources

Technicians have several documentation resources available to them when resolving a maintenance problem.  A fault isolation manual (FIM) prescribes a series of steps to be used when troubleshooting a problem.  The steps in the FIM involve replacing parts, one after another, until a faulty part is found and replaced and the system functions normally again.  When replacing each part, technicians must return to the maintenance office, look up the part number, determine if the part is in stock, then return to the airplane to replace the part.  If this part turns out not to be the defective part, these steps must be repeated.  In many cases, if a part is replaced and it does not result in a fix, that part remains in the aircraft and the old part is retired, or must be recertified before it can be used again in another aircraft.

In the case that the procedure in the fault isolation manual does not result in resolution of the problem, technicians must resort to other troubleshooting resources. Circuit diagrams allow technicians to trace through electrical circuits when troubleshooting.

Technology In Use: Documentation is stored electronically and available at the computer workstations in the maintenance office.  At one of the maintenance facilities, laptop computers were available.  These computers allowed technicians to access documentation and make entries into the maintenance management software remotely.  We did not observe a single instance of a technician using these computers.

Other Technicians

A variety of human resources are available to technicians when working on a problem. 

Technicians can consult with other technicians working on other aircraft on the ramp.  Technicians can call the lead technician and ask for assistance.  Maintenance control offers technical assistance on any maintenance topic via telephone.

Technology In Use: Technicians often use company radios or personal cell phones to talk when away from each other.

Wrapping Up

After work is completed at the aircraft, technicians return to the maintenance office and make entries in the maintenance records for the aircraft.  In the case of a deferral, the technician records the deferral.  In the case that a problem is resolved, the technician records all of the maintenance actions that were taken, and certifies that the aircraft can be returned to service.  In the case that a problem is neither deferred nor resolved, the aircraft must be grounded.

Technology In Use: Technicians make entries into maintenance records using the same maintenance management software.  This system makes the maintenance just performed available to technicians and managers across the company.

QUESTIONNAIRE

The analysis above describes how broadband and computer technologies are used in most phases of the line maintenance process except for one: troubleshooting and solving maintenance problems.  To investigate the reasons for why technology is not used in this central part of the maintenance process, we developed a paper and pencil questionnaire.  

Questionnaire items were designed to explore three questions raised by our task analysis:

1. Do technicians feel that current documentation systems well support the performance of maintenance tasks?

2. How much importance do technicians place on each others’ expertise, and how well does current technology support the sharing of expertise?

3. Are technicians open to the idea of using computer and broadband technology while working out on the ramp?

Participants

Sixty-eight maintenance technicians participated in the study on a voluntary basis.  Technicians who completed the questionnaire were given a NASA t-shirt as compensation.

Apparatus

The questionnaire contained thirty-four questions and covered both sides of a single sheet of paper. The questionnaire items, listed below, were designed to probe technicians’ opinions about the resources they currently have available to them when resolving maintenance problems, and what resources they might find desirable in the future.  Since our focus was on technological resources, our questionnaire also queried technicians about their experience with computers and broadband technology.

Each questionnaire item made a statement about resources that might be used during line maintenance, and asked participants to agree or disagree with the statement using a five-element Likert-type scale.

Questionnaire Items

1. When troubleshooting a problem, the fault isolation manual (FIM) usually provides everything I need

2. The FIM is usually the best way for an experienced technician to troubleshoot a problem


3. The FIM is usually the best way for an inexperienced technician to troubleshoot a problem

4. I often use other sources of information (i.e., wiring diagrams) in addition to the FIM

5. I always follow the steps in the FIM exactly as written

6. I often consult with other technicians

7. I often consult with maintenance control

8. I often consult with the lead or supervisor


9. I can often provide information to other technicians that can help them troubleshoot a problem

10. Other technicians often provide me with useful information

11. Someone on my shift always knows the answer to my question


12. Experienced technicians often provide better information than the manuals

13. Different technicians excel in different areas of expertise

14. Technicians should learn to find the information rather than asking me for it


15. Technicians can learn a lot just by talking to each other


16. I would rather use the manuals than ask another technician

17. Communication between technicians at our facility is adequate

18. We should have a better way for technicians to talk to each other at our facility

19. I often use company radios to talk to other technicians on the ramp

20. If other technicians have already solved a difficult maintenance problem, I'd like to have their notes in front of me when I'm dealing with that same problem

21. It would be nice to have some kind of searchable database of difficult maintenance problems

22. This searchable database should allow technicians to enter any relevant notes about procedure, tooling, etc.

23. A searchable database should allow us to use any keywords, like a web browser

24. Searching maintenance histories using ATA codes alone is too limiting

25. I would be willing to submit information about difficult maintenance problems to this database

26. I think most other mechanics would be willing to submit information to this database

27. Finding information in the computerized maintenance manuals is relatively quick and easy


28. I wish the manual were more easy to search or use

29. I wish there was a way to more quickly access needed information when I'm out at the aircraft

30. There should be an easier way for me to access frequently-used information like tire pressures and torque values (e.g., a “quick reference”)

31. Having a quick reference for frequently-used information would increase my productivity


32. I would use a PDA (e.g., Palm Pilot) to access maintenance information at the aircraft


33. I would use a laptop computer to access maintenance information at the aircraft


34. Using computer equipment of any kind or size at the aircraft is cumbersome


Procedure

Questionnaires were distributed to line maintenance technicians working at three different facilities operated by the same airline company. Questionnaires were handed to line maintenance technicians at the beginning of several work shifts by the lead technician who served as supervisor for the shift. 

Results and Discussion

Figure 1 shows the mean and standard deviation for responses given to each questionnaire item.  These statistics were derived by numerically coding the five-element Likert-type scale used to elicit responses from participants.  Scores of 1 through 5 were assigned to responses of Strongly Disagree, Disagree, Neutral, Agree, and Strongly Agree, respectively.

Do technicians feel that current documentation systems support the performance of maintenance tasks?

In response to item 4, technicians agreed that they used other documentation materials besides the fault isolation manual (FIM) (e.g., wiring diagrams) when troubleshooting problems [4.24 (0.8)].  Technicians provided the strongest response to item 29, indicating that they wanted a means of more quickly accessing these resources when out at an aircraft [4.33 (0.61)].  Item 30 indicated that technicians wanted an easier way of accessing frequently-used information, while item 31 showed that technicians believed that having this quick access would increase their productivity. 

ANALYSIS: Although electronic documentation enjoys good acceptance overall [Casner and Puentes, 2003] and seems to well support the maintenance planning process, the current use of computer workstations in the maintenance office may not well support the sometimes iterative process of troubleshooting and solving problems.  Having to walk back and forth between office and aircraft seems to be a burden for technicians. Questionnaire responses suggest the need for a means of remotely accessing electronic documents while working on the ramp.

In addition, technicians expressed the need to have some information items, found within a document, to be more readily accessible. In our earlier interviews [Casner and Puentes, 2003], technicians often complained about having to access manual pages in the computer for numbers that they use everyday.  

How much importance do technicians place on each others’ expertise, and how well does current technology support the sharing of expertise?

Item 6 was the most direct (I often consult with other technicians) and received an average response of 3.96 (0.76).  Responses to items 9 and 10 suggest that technicians generally agree that they have valuable information to share with other technicians, and that they benefit from information provided by other technicians.  Technicians strongly responded to item 13, that different technicians excel in different areas of expertise [4.13 (0.8)], and to item 15: that technicians can learn a lot from talking to one another [3.91 (0.64)]. 

ANALYSIS: Responses to these questionnaire items indicate that communication among technicians is a core part of the maintenance crews’ problem-solving capability. It is important to note that sharing of expertise can happen on two different time-scales.  As indicated by item 19, technicians sometime use radios to talk to each other while working on the ramp.  We saw many instances of cell phone use for the same purpose.  This allows technicians to communicate with one another on a minute-by-minute basis: asking simple questions and coordinating movements while out on the ramp.  But sharing of expertise can also happen on a wider time scale: the idea of passing on information gained through experience to crews working future shifts or crews at different locations.  Items 21, 22, and 23 addressed this idea by probing technicians’ interest in having some sort of searchable database that provides case-specific information about previous difficult maintenance problems.  Technicians generally agreed that they would like to have such a system [4.0 (0.85)], that this database should allow technicians to enter relevant notes about each case [4.01 (0.66)], and that the database should be searchable using keywords, like a web browser [4.1 (0.63)].
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Figure 1: Average responses to questionnaire items

Are technicians open to the idea of using computer and broadband technology while working out on the ramp?

Questions about technicians’ willingness to use portable computer technology on the ramp was motivated by our observation that technicians had laptop computers available at one facility, but did not use them.  

Item 33 directly asked technicians if they would be willing to use laptop computers on the ramp.  This questionnaire item yielded a response of 4.07(0.8), a result contrary to what we observed.

Item 32 asked technicians if they would consider using a PDA device while working at the airplane.  The average response was 4.0 (Agree), and there was no difference between technicians who had [3.92 (0.93)] and had not [4.05 (0.82)] previously used PDA devices.  

ANALYSIS: Despite the agreement that portable computers would be useful, our task analysis revealed no use of such devices, even though wireless laptop computers were available to technicians at one of the facilities we visited.  We interpret this lack of use as an indication that the portable computers fail to offer the functionality, usability, or reliability that technicians seek in such a device.

CONCLUSION

To summarize, we draw three conclusions from what we observed during the task analysis and the responses to the questionnaire.

First, although current electronic documentation systems solve many problems suffered by traditional paper manuals, it seems that current documentation systems could evolve in specific ways.  First, documentation should be accessible by means other than the computer workstations located in the maintenance office.  Technicians expressed a need to access manuals while working out on the ramp.  Second, it does not appear that current documentation systems fully exploit the advantages of the digital medium.  In many cases, manuals are simply digitized versions of a paper manual.  Technicians expressed a need to more quickly search for frequently-used items in the manuals.  This suggests document search functionality that goes beyond the typical index and table of contents.  This functionality might even extend to the idea of a document that dynamically reorganizes itself depending on how the document is searched and used over time.

Second, observations and questionnaire responses strongly suggested that technicians rely on each other when solving maintenance problems.  Our observations showed that technicians frequently use cell phones and company radios to talk with one another while working on the ramp.  Technicians also make use of a telephone help system that allows them to call the company’s maintenance control facility to get advice from other technicians who specialize in particular areas. Questionnaire responses indicated that technicians would like one additional resource: a database system that allowed them to access notes left by other technicians from previous maintenance problems.  Such a system would provide yet another means of sharing expertise between technicians.  Questionnaire responses indicated that technicians would not only use such a systems, but also be willing to submit their own notes to such a system.

Third, with regard to using portable computers while working on aircraft, questionnaire responses contradicted the behavior we observed during the task analysis.  Technicians claimed they would be willing to use portable computer, yet did not use them in practice when they were made available.  This suggests that the design of presently-available portable computers does not match what technicians are looking for in such a device.

Future Work

With these three conclusions in mind, we have begun prototyping a hardware/software tool (illustrated in Figure 2).  The purpose of this tool will be to explore the idea of providing technicians with the capabilities that they appear to need and have claimed to want.  This tool, implemented on a PDA device, will evaluate the feasibility of offering technicians three capabilities:

1. Portable access to existing maintenance documentation;

2. A means of more quickly accessing frequently-used documentation items;

3. A means of searching and contributing to an archival database of previous maintenance cases;
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Figure 2: Prototype portable tool
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		0.2173913043		0.2058823529		0.0724637681		0.0144927536		0.1594202899		0.0144927536		0.1617647059		0.0882352941		0.0147058824		0		0.3676470588		0.1617647059		0.0147058824		0.1176470588		0.0579710145		0.1617647059		0.1617647059		0.109375		0.2		0.1304347826		0.0147058824		0.0289855072		0.0147058824		0.1449275362		0.0144927536		0.0294117647		0.1884057971		0.1014492754		0		0.0298507463		0		0.0724637681		0.0724637681		0.4558823529												2

		0.2753623188		0.3088235294		0.1739130435		0.0579710145		0.3043478261		0.1739130435		0.3235294118		0.2205882353		0.1617647059		0.1764705882		0.4264705882		0.3235294118		0.0294117647		0.2205882353		0.0724637681		0.3088235294		0.3235294118		0.390625		0.1076923077		0.4057971014		0.1323529412		0.115942029		0.1029411765		0.347826087		0.2173913043		0.3529411765		0.2028985507		0.3043478261		0.0735294118		0.0746268657		0.1470588235		0.1449275362		0.0579710145		0.2058823529												3

		0.4492753623		0.3823529412		0.4782608696		0.5507246377		0.3188405797		0.5797101449		0.3529411765		0.5294117647		0.6029411765		0.6617647059		0.1176470588		0.3088235294		0.6323529412		0.3529411765		0.7536231884		0.3235294118		0.4411764706		0.359375		0.4615384615		0.3623188406		0.5588235294		0.652173913		0.6323529412		0.4202898551		0.652173913		0.5441176471		0.4637681159		0.4057971014		0.5147058824		0.5820895522		0.4852941176		0.4782608696		0.5797101449		0.1764705882												4

		0.0434782609		0.1029411765		0.2608695652		0.3623188406		0.2028985507		0.2028985507		0.0735294118		0.0882352941		0.1911764706		0.1176470588		0.0441176471		0.1029411765		0.2794117647		0.25		0.1014492754		0.1617647059		0.0441176471		0.109375		0.1538461538		0.0724637681		0.25		0.1884057971		0.2352941176		0.0724637681		0.1014492754		0.0588235294		0.1304347826		0.1739130435		0.3970588235		0.2985074627		0.3529411765		0.2898550725		0.2753623188		0.0735294118												5

		3.0769230769		3		3.8461538462		4.5384615385		3.3076923077		4.0769230769		3		3.3846153846		4.0769230769		4		2.6923076923		3.3846153846		4.3846153846		3.5384615385		3.9230769231		3.2307692308		3.7692307692		2.5384615385		4.1538461538		3.4615384615		3.8461538462		4		4.1538461538		3.0769230769		3.8461538462		3.6153846154		2.8461538462		3.5384615385		4.2307692308		4.0769230769		4.0769230769		4		3.9230769231		2.8461538462												SFO

		3.28		3.48		4.12		4.08		3.44		3.68		2.84		3.16		3.56		3.4		2.8		3.04		3.92		3.56		3.76		3.36		3.04		3.08		2.4		3.04		3.84		4.12		3.92		3.44		3.8		3.52		3.6		3.76		4.2		4.12		4.28		3.92		4.12		2.68												HOU

		3.4482758621		3.3793103448		3.7586206897		4.2413793103		3.6551724138		4.1379310345		3.5172413793		3.724137931		4.0689655172		4		2.6206896552		3.0689655172		4.0689655172		3.6206896552		4.0344827586		3.4137931034		3.275862069		3.5172413793		3.6896551724		3.6206896552		4.0689655172		3.9310344828		4.1034482759		3.5517241379		3.8965517241		3.6206896552		3.7931034483		3.5862068966		4.3448275862		3.9655172414		4.0344827586		4.0344827586		4.0689655172		2.6206896552												LAX

		0.440488606		0.0240237615		0.3682507488		0.0887082715		0.7121550907		0.2828053095		0.9924545508		0.9711814672		0.2879115477		0.1777286817		0.5203710859		0.2949857897		0.2214599172		0.4546722404		0.5487282844		0.7284298784		0.0791446978		0.1110382435		0.0000982782		0.0814709524		0.3283558653		0.5471623797		0.6935901286		0.2220169257		0.8981936074		0.85422225		0.0129942306		0.4781029035		0.6461473303		0.4125105171		0.0739250708		0.9060650537		0.4135853789		0.6428926455														SFO vs. HOU

		0.2482554174		0.1553234327		0.8242809127		0.1070870619		0.3891999396		0.5268886971		0.0690595846		0.1903229902		0.9461339168		1		0.8582381099		0.4079893497		0.2113080931		0.7742966553		0.5376582701		0.7470285418		0.0863705366		0.1086916107		0.197772792		0.6795033801		0.6589110626		0.7898373296		0.7776080027		0.0774999534		0.763072864		0.4337800457		0.0020536588		0.9924265518		0.676132403		0.9306759731		0.8430420379		0.904456397		0.5809427863		0.7590138218		t-tests												SFO vs. LAX

		0.5644800007		0.2960785038		0.1619137338		0.4448044653		0.4998179731		0.0354902766		0.0522152537		0.1640540793		0.1448816205		0.067351545		0.4914847026		0.7378165556		0.961269269		0.669203218		0.1468314452		0.9746388086		0.7577543596		0.8500820365		0.0040949692		0.0079845718		0.3652314442		0.3201305		0.8966514723		0.7009379003		0.6174556964		0.2347982735		0.4339303054		0.3778811778		0.9213127399		0.3402660916		0.0179683636		0.7625764676		0.7014966289		0.8417449994														HOU vs. LAX

		0.0116175688		0.165495513		-0.0638682656		-0.0047620992		0.0658806418		-0.1443613004		0.1171082927		-0.0408867512		-0.1766133571		-0.0311295889		0.0384758276		-0.1786700711		-0.0091565545		0.0148739811		0.041333851		0.0109465849		-0.086522663		0.0202719041		-0.0141891507		-0.2064540316		-0.096108966		0.0220730434		0.0725346553		0.1192906642		0.0170720279		-0.0822296989		-0.272370282		-0.1707672252		-0.0941637173		-0.1758943388		-0.0308743479		-0.0647256638		-0.1258567127		-0.1059714833






