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|. Executive Summary

Interest in the effects on businesses that have implemented Intelligent
Transportation System (I TS) technologies has been growing. And, asthe federa and state
governments have begun to realize. without proof of the advantages inherent in these
technologies transportation companies have been reluctant to acquire them. In response to
thisinterest, the Center for Transportation and Land Policy in The Ingtitute of Public
Policy at George Mason University designed a project to measure the effectsof an ITS
technology shortly after it had been developed and implemented by a courier company.
The project was funded by the U.S Department of Transportation, Federal Highway
Administration and sponsored by NOV A Group, Ltd. The report of the study details the
effectiveness of the technology and the software development process.

NOVA Group, Ltd. (NOVA), adiversified transportation company and developer of a
dispatching software, Dispatch Tools™, the subject of the study, had searched for several
years for a software product that could fulfill the unique rea-time, demand-responsive,
routing requirements of the courier industry. Having determined that the requisite
software was not available, NOV A began development of DispatchTools™ in 1996 and
began implementation in its courier company, NOVA Déelivery, in July of 1997.

After considering several factors that could measure the effectiveness of DispatchTools™,
the research team chose productivity of drivers as measured by the number of deliveries
per driver-hour, because it would be impacted least by uncontrollable factors such as
changesin the customer base and costs of operations. Data was collected for the same
three month periods in 1996 before implementation and in 1997 after implementation.
The same drivers and dispatchers participated in both years. The change in productivity
of these drivers after implementation of the dispatching software averaged 24%. An
ancillary effect that was not anticipated, and thus not measured, was the observable
decrease in stress on the dispatchers and improved communications between dispatchers
and office personnel.

The report includes descriptions of the development process, the software product, and
the methodol ogy devised to measure the productivity factor and the results of surveying
drivers and dispatchers before and after implementation.



1. Introduction

The United States has allocated over $100 million annually in federal funds to the
development of Intelligent Transportation Systems (ITS). (Kanninen 1996, 1) Further,
“ITS combines high technology and improvements in information systems,
communication, sensors, and advanced mathematical methods with the conventional world
of surface transportation infrastructure. " (Sussman 1995, 115) One area of interest in
ITS research is centered on commercial vehicle operations (CVO). Typica commercial
transportation companies such as trucking, courier and taxi firms have adopted ITS
technologiesin an effort to enhance productivity and increase their profits. (Sussman
1995, 118-119) In addition to businesses, many police departments across the country
are beginning to use I TStechnologies, in particular, advanced, state-of-the-art dispatching
systems. While among businesses and public institutions there is considerable interest in
these technologies, few, if any, evaluations of the effect of I TS technologies on
productivity, efficiency, revenues, etc. have been reported.

Given the growing importance of I TS to the transportation industry and governments, and
the level of federa funding for ITS research, an investigation of the impact of an ITS
technology on acommercial fleet operation istimely. With the assistance of NOVA
Group, Ltd. (NOVA), adiversified transportation company, and its courier company,
NOVA Dédlivery, astudy was designed to quantify the changes in productivity of
company drivers attributable to the implementation of the company’s proprietary software
DispatchTools™. |

The study was designed to investigate three aspects of this ITS technology:
* A case study of the challenges, anticipated benefits, and actual benefits within a
courier company from the development and implementation of a dispatching software;
* Quantification and analysis of any productivity benefits gained by implementing
the software; and

* Analysis of any attitudind changes on the part of drivers and dispatchers resulting
from the company’ s adoption of this ITS technology.

| DispatchTools™ is aregistered trademark of NOVA
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I11. Case Study

Profile of NOVA Group, Ltd.

Headquartered in northern Virginia, NOVA isinvolved primarily in freight and
courier operations mainly in the Baltimore-Washington metropolitan area, and on a
limited basisin the Richmond and Tidewater Regions of Virginia. Additionally, NOVA
provides shuttle-bus connections between the Washington Metropolitan Transit
Authority’ s subway system and several communitiesin Fairfax County, VA. And, in
certain situations NOV A pays other courier companies to make deliveries outside its
normal operating area, thereby effectively extending its business throughout the United
States.

As of December 1996 NOVA employed about 140 drivers and dispatchers.
Approximately 70 percent of the drivers were independent contractors who handled most
of the unscheduled demand jobs, while the remaining 30 percent were company
employees who handled both demand and scheduled work. The company’s employed
drivers usualy were paid according to the number of hours that they worked. Some,
however, were paid according to a combination of the hours worked and the number of
deliveries they made. Contract drivers were paid between 50 and 60 percent of the
delivery charge, thus labor accounted for more than 50 percent of the cost of making
deliveries.

The drivers who participated in this productivity study were company employees paid on
an hourly rate basis; consequently, their remuneration was based on time spent on the job
rather than the number of deliveriesthey made. From this group of company-employed

drivers fourteen were selected for this study. The selection was based on NOVA's
expectafion that these drivers would remain employed for the duration of the study. It
was within this company-employed group of driversthat NOV A management hoped for at
least a 10 - 15% improvement in productivity, as defined by deliveries per driver-hour,
resulting from utilization of the software, DispatchTools™,

NOVA offers the following delivery services. 1) priority, 2) regular, and 3) bargain.
These services are explained in Attachment A [Copy of NOV A Delivery’s Rate Sheet].
Pick-up and delivery operations are subject to the demands of the company’ s customers
which require frequent changes in drivers' orders and schedules.

In addition to itsregular services, NOV A provides special servicesfor companies|ocated
at Washington Dulles International Airport (WDIA) and one of the nation’s largest banks.
NOVA'’shbusinessat WDIA isaground-to-air-to-ground freight operation that usualy is
‘¢av)
3



g - . . "..:A, e I‘g}g;wum
.+ NOVA DELIVERY SERVICE AREA o
. O . ] . Focwtioke City l
Kl ’
_ Ganed "
" . h'wn:‘Sn;;!: B Lhincoteague
;l"nug]er Ph’gm ‘
Darfisley
Dt
Mdﬁ',’,@nlq ‘
Pnlnm;r"': SNactapreague
:v;&nm
“:‘ﬂlmdn
o i
pm Chares !
! |
J |
i .

— »mme-@igm; ,;,;,lﬁ"’@‘““ Beach l
:;W‘lmlmr 2@4/',‘—':." PC.‘&,”;:?” E
h - ) 2T thes J'-"w’ﬁ v
e A Gourtant (Y |
s, Y e : : ) Vs ¥ k
11992 DoLogitie Mapping 4 4 i ‘ i 3} . §

3GEND Scale 1:1,600,000 (at center)
O Ciy . .- Ferry 30 Miles Mag 9.00

. . 41105, 9
National capitol e, Tnterstate highway okum | Wed Jan 14 11-05.20 1998

#  State capitol

o Small town coznzzn US hlghway
Large town River

é Interstate route Island
State boundary Open water

@



demand driven. Number of the driversinvolved in the productivity and attitudinal studies
were assigned to WDIA routes. For the large bank NOV A provides pick-up and delivery
services every day and once on weekends from the DC area to Richmond. Routesto
Richmond are usually handled by company employees, however, of the group of drivers
selected for this study, only one had aregular Fairfax, VA to Richmond, VA run.

Development of the Dispatching System: DispatchTools™

Background

To better serveits customers, increase productivity and position the company for
expansion, NOVA decided in 1994 to invest in the development of software specifically
designed to handle the unique demands of the courier industry’s dispatching operations.
Prior to making this decision NOV A had determined that there was no software available
that could meet its specifications.

Prior to the implementation of DispatchTools™ NOVA was using a system that was very
labor intensive for dispatchers. Although the information regarding pick-ups and
deliveries was keyed into an order-entry computer program, |t_m.pun;§9n_m§ge_t§
[See Attachment B: Sample Ticket] which the dispatchers had to sort and group manually
before assigning jobs. The dispatchers' computer screens displayed the jobs that were
currently active but there was no map or text to show driver locations. Dispatchers had to
remember the approximate locations and destinations assigned to as many as 30 drivers at
one time. Communication between drivers and dispatchers was via a pha-numericpagers

and cell phones. At times the dispatching center was loud and chaotic, as dispatchers
communicated with each other and customer-service personnel.

Anticipated Benefits

Interviews with NOV A management prior to the implementation of Dispatch
Tools™ revealed that its plan to expand its customer base was dependant on
improvements in its dispatching operation. The company expected its new software to
improve dispatching in severa ways:

* Dispatchers would be able to handle alarger volume of work with improved
accuracy (The memory requirements and labor-intensive aspects of dispatchers' work
create the potential for considerable error, avery stressful work environment, and limit
the number of driversthat adispatcher can handle.);



*

Dispatchers would spend | ess time communicating with drivers, (With the click of
amouse, messages would be sent through a modem to a driver’s pager and the number of
keystrokes needed to send a message would be reduced because common messages, such
as“ Call the office,” would be programmed in the system and transmitted by clicking the
mouse .);

*

Record keeping would be improved and report generation facilitated;
* Customer service would improve because the software’'s operational procedures
would ensure better accountability. (For example, the system would indicate by a
signature that a customer had received a delivery);

* Barring traffic and weather conditions, business would be more predictable,
because pending jobs and general locations of drivers as shown on the dispatchers
screenswould enable them to make better judgments about driver assignments; and,
* NOVA would be able to better manage the time of company-employed drivers,
thereby increasing their productivity ratios. (The magjority of these drivers have scheduled
routes which can vary significantly from day-to-day, thus making it impossible for a
dispatcher to memorize each driver’ sroute.)

Actual Benefits

DispatchTools™ has enabled NOVA to achieve all of the anticipated benefits
described above. Improvements in the efficiency of the dispatching operation was
evidenced by the changes in the productivity of the drivers which hasrisen by a
remarkable 24 % .

It should be noted that, although the evidence was anecdotal, NOV A management and the

research team observed a significant decrease in the stress levels of dispatchers. There

was areduction in stress-related illnesses and a decrease in the consumption of aspirinto

relieve headaches. This change occurred even though some stress was invoked by "’Sﬂrj/e >
dispatchers having to convert from keystrokes to amouse. The stress-reduction factor ’
was important because NOVA had experienced the deaths of three of ten dispatchers

(aged 40-50) from stress-related heart illnesses in a recent three-year period.

In addition to lower aspirin consumption, NOV A management has observed that the
dispatching operation has become much quieter - less screaming among dispatchers
during difficult situations, and less acrimonious communication between customer-service
personnel and dispatchers. All of these factors indicate that DispatchTools™ has enabled



NOVA to provide aless stressful work environment for both its dispatchers and office
staff. Had these human-factors elements been anticipated, a plan to quantify changes

could have been designed. But, even NOVA management had not anticipated this
ancillary benefit.

Challenges in the Development Process

During the process of developing DispatchTools™  several problems arose which
at times challenged the faith of NOV A’s management staff; the most trying of these was
the tension between the lead programmer and the dispatchers (the end users). The
programmer’s vision did not always resonate with the dispatchers who demanded
modifications to make the software more user (dispatcher) friendly. Never having been a
dispatcher, the programmer had difficulty understanding the desirability or necessity of
the modifications. NOV A’ s president and the company’ s general manager, on the other
hand, understood what the dispatchers wanted. The dispatchers ultimately Prevailed,
While this interaction between the users and the programmer affected the software
development schedule, NOV A believes that DispatchTools™ is a better product because
of the interaction that occurred throughout the development process.

The major steps in the development of DispatchTools™ can be summarized as:

1. Development of the communication interfaces between the dispatchers and
drivers, including pagers and future links to mobile data terminals (MDTSs);

2. Synchronization of the order-entry system, CODA20002 and DispatchTools™ software
with multiple computer stations in the dispatching center;

3. The development, testing and modification of functionsin the DispatchTools™
system; and,

4. Data security; preventing the loss of data in the event of a system malfunction

By the end of 1996 approximately 20,000 lines of code had been written, the

basic screen displays and layouts had been developed, and NOVA began extensive testing
of the prototype. For six months, using ssimulated and controlled data, NOVA’s
dispatchers, technicians and management detected bugs and continued to work with the

2 CODA2000 is a trademark of TransNet Corporation, a company based in Silver Spring, MD.
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programmer on functionality and the requisite interfaces with the order-entry system to
enable simultaneous transmission of data and communication with pagers and MDTS.

Synchronizing the order-entry system with DispatchTools™ was imperative, because it
enabled a direct link between the order-entry functions and the dispatching operation
thereby automating and synchronizing the following functions:

clocking driversin and out,

listing available drivers,

grouping drivers and jobs by various categories,

assigning drivers to specific jobs,

transmitting data to the drivers apha-pagers and acknowledging receipt of same,
holding adriver in abeyance or assigning one of hisjobs to another driver
indicating that a driver has actually picked up or delivered a specific job, and
verifying adelivery by recording arecipient’ ssignature.

* K % K ¥ K * ¥

While the trials and tribulations NOVA experienced in the software development process
were of someinterest, this study was concerned mainly with evaluating the impact the
software might have on the efficiency of the dispatching operation and identifying any
changes in the productivity of the drivers. Sufficeit to say that, asin all cases, NOVA
found that software development and integration is a difficult business. Nevertheless, the
problems that arose during the development process were solved and full implementation
began in July 1997.

V. Description of the DispatchTools™ System

DispatchTools™ operates on its own Microsoft Windows 95™ based, stand alone
PC network with aserver that links the dispatchers’ computer screens and the dispatching
operation to the order-entry software. It can operate on any Pentium™ class computer
with either aWindows 3. ™ or Windows 95™ operating system. DispatchTools™ uses a
library of advanced routing and decision-making algorithms to assist dispatchers in
managing alarge volume of time-sensitive delivery orders. A map database supplied by
Navigation Technologies(NavTech) [ See Attachment C: NavTech Map . . .] and aroute
optimization software  PowerSteering™ 3 developed by NOVA in 1996 have enablede
formation of 50 geographic zonesfor determining times, distances and preferred routings.
The software has a colorful display in a Windows format. [ See Attachment C]

3 PowerSteering™ is a trademark of NOVA Group, Ltd.
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Some of the software’s interesting features include multiple sorting options for viewing
pending jobs and/or jobs in progress with various levels of detail; sorting options for
viewing driver locations and their routes; testing the impact and thus the desirability of
reassigning adriver; and features that enable dispatchers to select the best route and
driver to effect arapid response to a customer’ s demand.

Unlike NOVA’s former dispatching protocol, DispatchTools™ is designed to be
ticketless. Jobs are organized by the zone in which they originate or for which they are
destined. Deliveries are categorized as pending jobs or jobs in progress. With the click of
a button these categories can be viewed separately. Dispatchers are able to sort, group
and assign jobsto drivers and send updated delivery information to the order-entry
system by manipulating the information on their screens. Although NOVA'’s order-entry
system is UNIX based, it has been reconfigured to be fully compatible and synchronized
with DispatchTools™.

When NOVA introduces mobile data termindsin its vehicles, which it intends to do early
in 1998, driverswill be able to communicate with their home base without human
intervention. Acknowledgment of the assignment of ajob, the time of pick-up, thetime

of drop, and the recelver’ s signature at time of drop will be transmitted directly back to
one of the computers in the dispatching center. Since their computers are networked, this
information will be shared immediately among the dispatchers. The mobile data terminals
will enable NOV A to assign the two people in the dispatching center currently

responsible for communicating directly with the drivers viapagers and cell phonesto

other tasks.

V. Methodology

Following severa consultations with NOVA management about the parameters of
this study, availability of data and the variables that could and could not be controlled, a
pure productivity factor, deliveries oer driver-hour, was selected as the primary,
quantifiable evaluation measurement. Factors other than productivity of drivers such as
net revenue gains and/or losses and dispatches per hour were considered, and
subsequently rejected. Extraneous elements could affect revenues and NOVA did not keep
records of its dispatchers productivity. Of the available choices, driver productivity was
believed to be impacted the least by changes in the company’ s customer base and/or
operational costs. The number of deliveriesthat a driver makes over time would not
depend on changesin the size of NOVA’s customer base. However, adriver’s
productivity factor could be affected by changes in prescheduled routes that could cause
longer driving distances. This would decrease the number of deliveries made in aday.
That was the case with three drivers whose productivity actually went down dueto




changes in their prescheduled routes which caused them to drive greater distances thus
increasing thetimeit took to make deliveries.

The productivity approach has “intuitive appeal” and allows the measurement of work-
hours which is easier to measure than capital or other inputs (U.S. Department of
Transportation, 119). Furthermore, as noted above, labor is the dominant input, in the
delivery business. Because the study would be conducted in a business environment
where control groups could not be established, a one-group, pretest-posttest design was
selected to measure changes in productivity. With this design, baseline data was gathered
prior to the adoption of the technology. Next, an event affecting the group, in this case
the adoption of DispatchTools™, occurred and finally, data was gathered to measure the
effect of the event. (Campbell and Stanley 1963, 7-8)

The before-after design adopted for this study isfar from ideal in that it presents several
validity cancerns Campbell and Stanley (and many others after their seminal work on the
topic) divide the factorsjeopardizing validity into external and internal sources. Internal
validity addresses the question of whether the experimental treatment in fact made a
difference in the specific instance under study. External validity is concerned with the
generdizability of any findings, i.e. , to what settings, populations, treatments, etc. Of the

8threatstointernal validity (history, maturation, testing, instrumentation, statistical
regression, selection bias, experimental mortality and selection-maturation interaction)
history, selection bias and testing are probably the most suspect threats to internal validity
in this study. Detailed information regarding decisions made to reduce the potential
effects of history and selection of subjectsis presented below in an effort to either
address these potential threats, or in the case of subject selection, to explain the nature of
the bias. While pilot testing may have had some impact on subjects before and after
attitude responses, thereislittle reason to believe that the effect was largeif it occurred
at al. Finally, the critical experimental effect variable in this study is employee
productivity and thisis afactual observable measure. Whileit is possible that history,
i.e., some other event(s) occurring between the pre and post-test periods, could be
responsible for changes in productivity, a significant effort was made to control or
eliminate potentially large non-experimental events or policy changes that might have
impacted productivity. These efforts are described below.

There are two basic threats to external validity. These are the reactive or interactive
effect of testing on the subjects and the interaction effects of selection biases and the
experimental variable. While these are possible threats to external validity, the fact that
the experimental variable (productivity) does not depend on subject judgements suggests
that the threat isminimal.



Measuring changes in NOVA'’s net revenues was among several factors that the research
team considered prior to deciding on productivity. But, there were too many factors
impacting revenues that could not be controlled, such as changes in the customer base
and operating costs. NOVA could not afford to delay opportunities to acquire additional
business. However, it did agree not to introduce operational changes that would have
affected productivity, such as equipping the fleet with MDTs, until after this study was
completed.

Additionally, attitudinal surveys of the 14 drivers and 7 dispatchers who participated in

the study were conducted prior to the introduction of the software and after it had beenin
use for four months.

V1. Data Collection and Analysis

Data on driver-hours and ddiverieswas retrieved from NOV A’ s databases. While
NOVA Dédlivery stores most of its data el ectronically, someis stored as hard copy. For
this study, its personnel-payrol| database containing the number of hoursthat each driver
worked and one of the order-entry system’s databases containing delivery information
were the sources of the raw numbers derived for the requisite cal culations,

In attempting to gather the data the research team discovered that the delivery data was
not readily accessible because NOV A uses control numbersto track its business. In this
study adelivery is defined as a courier transporting an item from point A to point B.
However, in NOVA’s system a control number can represent several entirely different
items. For example, it can represent five pick-ups and 1 drop, 1 pick-up and multiple
drops, or 1 pick-up and 1 drop; or it can represent instructions to a driver which may or
may not relate to ajob. It became necessary to collect the data manually in order to make
adjustments for round-trips and split deliveries. A template was designed to facilitate
recording the data and adjustments. [ See Attachment D: Delivery Data] Nevertheless, it
was a time-consuming exercise for both the research assistant and NOVA'’s general
manager who retrieved the data.

VII. Attitudinal Study

Four survey instruments were designed and used in an assessment of driver and
dispatcher perceptions before and after implementation of DispatchTools™. The pre-
implementation surveys asked drivers about how traffic information is communicated and
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how the process might be improved. The post-implementation surveys focused on how
DispatchTools™ affected their work. [ See Attachment E: Survey Instruments]

In February and March of 1997, seven dispatchers were interviewed in person and
fourteen drivers were interviewed either in person or by phone. Both groups were asked
about the current state of NOV A’ straffic communication system. At the request of
NOVA management the post-implementation survey forms were completed by the
dispatchers and drivers without an interviewer present.

Dispatcher Survey Before Implementation

All of the dispatchersinterviewed were males who had worked at dispatching for
NOVA for two or more years. Most were middle-aged.

All of the dispatchers received traffic information informally from other dispatchers or
drivers. A majority of the dispatchers (5 of 7) said that they communicated with drivers
using two-way radios. A narrower majority (4 of 7) of dispatchers stated that they
communicated verbally among themselves. Unusua congestion and tie-ups were
sometimes communicated to dispatchers by drivers, but this did not appear to be avery
dependable means of communicating traffic information. No one had any suggestion as to
how to get driversto consistently relay traffic information to the dispatching center.

Four of seven dispatchers did not think that they would have time to give specific
directions using route optimization to every driver who needed them. Five of seven
dispatchers thought that driverswould follow the directions, if given, while the two
remaining respondents did not think that every driver would pay attention to a
dispatcher’s directions.

Six dispatchers said that they communicated with drivers by the paging system or two-
way radio, while five said they also used regular phones. All dispatchers said that they
shared information by talking to each other. Six dispatchers said that they used two-way
radios and five said they used the paging system to alert drivers and other dispatchers
about delays. Three of seven dispatchers said that they handle information about traffic
delays by suggesting an aternative route.

Driver Survey Before Implementation

The drivers were ailmost evenly divided on whether they get traffic information
from dispatchers or other drivers. Two-way radio was the dominant means of getting
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traffic information from dispatchers and this occurred in an informal and nonsystematic
manner.

In response to the question, “How do you communicate with dispatchers and other
drivers?’ twelve of the fourteen drivers said they use two-way radios. Six of fourteen
respondents said that they communicated with other drivers by two-way radio.

A large mgority of drivers said that they aert dispatchers of delays by two-way radio.
50% of the drivers said that they alert their fellow drivers by two-way radio. Most
drivers said they respond to information about delays by choosing an aternative route.

All drivers had pagersin their delivery vehicles, and al but one had atwo-way radio. A
majority of driverslistened to commercial radio for traffic reports.

A large majority of drivers using two-way radios said that these devices were helpful for
avoiding traffic congestion. 50% of the drivers using pagers said that these devices were
helpful for avoiding traffic congestion, but sightly lessthan half do not consider them
particularly helpful. Among the four drivers using cellular phones by choice, two believe
these devices are helpful for avoiding traffic congestion, while the other two were neutral
as to their effectiveness for avoiding congestion.

The most frequently offered response to what dispatchers could do to provide better
traffic information was “nothing. '

The drivers split amost evenly asto whether dispatchers providing exact routes for the
drivers would improve the work of drivers. Eight of fourteen said that they would use
these routes, but four of fourteen indicated they would not, because they rely on their
ability to navigate the region without dispatcher assistance.

In summary: All dispatchers shared information by talking to each other; their methods of
communicating with drivers varied and there was no protocol for passing on information
about congestion. Driversrelied on commercia radio for traffic information and where
possible took other routesto avoid delays. All of the dispatchers and most of the drivers
believed that drivers would use aternative routing information to avoid congestion if it
were provided. A variety of suggestions were offered as to how the communication
system could be unproved, but there was no consensus.

Driver Survey After Implementation

All 14 of the drivers participating in this study said that avoiding congestion was

12



no easier after implementation of DispatchTools™ than before, even though alarge
majority (11) said they were getting more timely information from dispatchersthan
before. Since in the pre-implementation survey driversindicated that they did not expect
dispatchersto give them information to avoid congestion, their answersto this question
may reflect their belief that dispatchers could not help them avoid congestion. None of
the drivers have w | of informing other drivers about congestion and
delays (they confinue to use two-way radios to inform other drivers). Seven of the drivers
knew they were making more deliveries per hour, while the other seven were unsure.
The drivers were unable to make a judgement as to the value to them of
DispatchTools(T™).

Dispatcher Survey After Implementation

The majority (4 of 6) of the dispatchers said that communication with drivers has
improved somewhat, but none have found that information about traffic conditions has
improved. None of the dispatchers saw any negative effects on communication with
drivers. All dispatchers have changed their method of informing drivers about delays and
are now using the new paging program. All but one of the dispatchers said that the new
software has been good for them; in particular, the multiple grouping and sorting options,
better tracking of the fleet and better communication with each other were the most
significant benefits to them. Learning to use the mouse, the major hurdle in learning to
use the software, was their biggest complaint. The dispatchers were aware of the
improvements in the dispatching operation; driverswere not really sure about the
benefits, probably because they do not see the dispatching center in operation.

VIIl. Conclusions

This study has revealed two significant factors about the effects a proprietary
software had on the courier company that developed and implemented the software:

*

The overall average increase in productivity of company drivers was 24%, and

*

The stress on dispatchers was reduced.

Both factors are improvements that should have a positive effect on the bottom line of
any transportation company that chooses to implement an ITS decision-support system to
improve the efficiency and effectiveness of its dispatching operation.

Changesin productivity were measured during the first three months of operation with
the new software, while the dispatchers were till learning to use it. Nevertheless, even
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though the productivity of three drivers actually went down, the extraordinarily high
increases for severa others offset the negative numbers. NOVA management explained
that the decreases in productivity of the three drivers were due to changes in routings
which gave them long runs such as those going to Richmond and Baltimore. (Although
these runs tend to be revenue losers, NOV A maintains them for customer relations and
marketing purposes .)

Although the research team did not directly measure changes in the efficiency of the
dispatching operation, in reality, increasesin driver productivity are due to improvements
m dispatcher efficiency. A measurement such asthe number of dispatches per hour was
considered to determine changes in efficiency, but, since NOV A does not collect dataon
the efficiency of its dispatchers, the research team decided to concentrate on effectiveness
which could be measured in terms of driver productivity. The largest number of
deliveries that can be made in aday or month by the smallest number of couriersis,
ultimately, a major factor in determining profitability.

The surveys confirmed that neither the dispatchers nor the drivers found the software
helpful in avoiding congestion. In some cases this is because there are no aternative
routes, in others because drivers are already caught in the delay before they get the
information, etc. NOV A might find that subscribing to a variety of traffic information
services combined with better internal procedures for disseminating this information
would improve the ability of driversto avoid congested routes. The Washington Regional
SmarTraveler program would be helpful in providing more timely congestion-related
information. This program is designed to eventually establish aregion-wide cross-
jurisdictional integrated traffic information system providing continuously updated
information on traffic conditions via telephone and over the internet.

Once DispatchTools™ has been implemented across the entire fleet, NOVA should
experience asignificant overall gain in productivity. And, as the dispatchers become
proficient with the software, the efficiency of the dispatching operation should improve
thus enhancing the probability of productivity improvements. Additionally, NOVA will be
able to expand its business; by increasing its customer base and by introducing a new
service which it could not do until DispatchTools™ wasimplemented. And, the company
should be able to handle alarger volume of business with either the same or possibly
fewer dispatchers.

All of the benefits that NOVA anticipated have been realized and the functionality
requirements listed on page 7 were developed according to NOVA's development plan.
To alarge extent these accomplishments were due to the intense involvement of NOVA
management and dispatchers with the programmer as DispatchTools™ was being

devel oped.
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With respect to the significance of NOVA’sresults, it can be said that improved
efficiencies in the courier industry could reduce air pollution and gasoline consumption in
that it is theoretically possible to reduce vehicle-miles-of-travel (vmt) with dispatching
and routing software, especially when combined with an effective method for
communicating traffic information such asMDTSs. It is estimated that couriersin the DC
metropolitan region drive over 600,000 miles per day, so any mechanism for reducing
their vmt would help reduce air pollution. At the same time it would be naive to assume
that couriers would always take the routes assigned to them. GPS technology could be
helpful in this situation, because it would give dispatchers certain knowledge of avehicle
locations, thereby improving their options for making logical routing and dispatching
decisions.

Have the benefits been worth the costs? NOV A believed it had no choice but to develop
DispatchTools™?, if it wanted to remain competitive. The company’s out-dated
technology had precluded any opportunity for expansion and, while the impact of FAX
transmissions on the delivery business had been largely overcome, NOVA anticipated
some eroison of its business as a result of e-mail, the inter-net and the growing acceptance
of FAX'd signatures for legal transactions. However, package deliveries could increase as
customers do more shopping on the internet. This kind of business loss and recovery is
common in the courier industry and courier companies especialy have to be positioned to
take advantage of changes as they occur. In any event, DispatchTools™ will allow

NOVA to expand its courier services and possibly open a market for sales of the
software.
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X. Glossary

Alpha-Numeric Pagers. These devices only receive text or numeric messages. NOVA
is currently using them.

Customer Service Representative (CSR): A person who answers the phone and enters
job information into the computer.

DispatchTools(™): NOVA'’s proprietary dispatching software

CODA2000: A UNIX based order-entry system designed specifically for the courier
industry to enter job orders and invoices, to pay the driver, and to maintain records. A
Windows version is in development.

Global Positioning System (GPS): A system that uses satellites to locate and relay
information about avehicle' slocation. It can aso be used to transmit information back to
the vehicle or elsewhere.

Mainframe: A very large, extremely expensive, and generally proprietary computer for
heavy-duty usageininstitutions, universities, banks, large corporations, etc.

Mobile Data Terminal (MDT): Thisdevice providestwo-way datacommunication.
Usage is common among many taxicab companies, UPS, FedEX., etc.

Proof of Delivery (POD): Refersto the time and signature when ajob has actually been
delivered.

PX: A software module of Sonet Corporation; currently in use by NOVA
UNM: A multi-tasking, multi-user computer operating system

Windows 95: An operating system developed by Microsoft
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Attachment A

NOVA Delivery’s Rate Sheet



ZONE PRICE VIRGINIA

1 11.50 Pentagon/Crystal City/DCA
2 11.00 NE Arlington/Rosslyn
3 12.00 NW Arl/Lee & Glebe

4 12.00 W. Alex/Shirlington

) 12.50 East AlexyOld Town

6 13.00 Falls Church/Merrifield
7 13.00 Annandale

8 13.00 Falis Church/Merrifield
<] 12.00 Mclean

10 13.00 Tysons Corner

11 2350 Centreville

12 19.00 Reston

13 15.00 Vienna

14 16.00 Fairfax

15 17.00 Burke

16 16.50 Mt. Vernon

17 21.50 Lorton/Ft Beivorr

18 21.50 Dulles Airport/Herndon
19 19.00 Farrlakes
20 2250 Chantilly
21 26.00 . Sterling
22 26.00 Great Falls

Rates & Services from:
Zone 61 - Downtown

ZONE PRICE MARYLAND
30 15.00  Bethesda/Chevy Chase
31 15.50  Silver Spring
32 16.00  Wheaton/Kensington
33 17.00  Rockville
34 19.50  Gaithersburg
35 19.50  Potomac
36 2250  Western Montgomery County
37 26.00  Northemn Montgomery County
38 26.00  Eastern Montgomery County
39 20.00 Laurel/Beltsville’Greenbelt
Northern PG County
40 1450  Coll. Pk/Riverdale/Hyattsville
41 20.00  NASA/Bowie/Lanham
42 1580  US AirArena
43 20.00  Largo/Upper Mariboro/E. Central PG
44 1650  Suitland
45 1950  Andrews AFB/Clinton/Rosecroft
45 2300 SE PG County :

C

ZONE PRICE WASHINGTON
60 8.50 Capitol Hill
61 7.00 Downtown
62 850  Georgetown
63 10.00 Mid NW DC
64 10.50 NE DC
65 1150 SEDC
OUTLYING AREAS
34.00  Leesburg
3550 Manassas
33.50 Woodbridge
51.00  South Baltimore
66.00 West Baltimore
71.00  East Baltimore
81.00  North Baitimore
43.00 Anne Arundel East
38.00 Anne Arunde! West
4400 Howard County North
41.00 Howard County South
11250 Richmond
62.50  Fredericksburg

| SERVICES

REGULAR - DOOR TO DOOR SERVICE WITHIN 2-3 HOURS. CHARGED AT THE RATES CONTAINED ABOVE.

PRIORITY - IMMEDIATE PICKUP, DIRECT DELIVERY. SURCHARGE OF $10.00 ADDED TO THE REGULAR RATE.

BARGAIN - SAME DAY DELIVERY BY 5§ PM. SHIPMENT MUST BE AVAILABLE FOR PICKUP BY 11 AM. DISCOUNT
OF 20% OFF REGULAR RATES. NOTE: NOT AVAILABLE TO OUTLYING AREAS.

from this charge.

does not apply to Outlying Areas.

Weight - 50 Ibs. included, then $5.00

ADDITIONAL CHARGES
Afternoon Rush Hour Charge - for all Regular & Priority service deliveries placed after
3 pm, $4.00 is added to the call Trips entirely within Northern Virginia are exempt

Attempts - $5.00 minimum or 50% of the rate to a maximum of $15.00. Maximum
Monday through Friday, 7 pm to 6 am, and all day Saturday, Sunday & Holidays -
$30.00 minimum against the actual charge for the call.

Waiting Time - first ten minutes free then 30 cents per minute.

per hundred pounds or portion thereof.

SERVICE LIMITATIONS

* No single piece to exceed 100 Ibs.

* No shipments to exceed 1000 Ibs.

in total weight.
* No fragile, unpacked shipments.
If the above limitations are not met,

C T rates may apply.
Please call for a quotation.

ADDITIONAL FEATURES

TIME CALL - Advance scheduling
for pickups at specified times.

PROOF OF DELIVERY (POD)
Telephone notification to advise
you of delivery time and recipient,
'| at no charge.

SCHEDULED DELIVERIES - The
same trip done on a regular basis,
daily or weekly.

3

2.

1. In consideration of ]:

CONDITIONS OF CONTRACT

] rate for transportation of any shipment, which rate,

in part is independent of the value of the shipmer+, the shipper and al! other parties having an
interest in the shipment agree that the limit of {_
A. $100.00; or B. The amount of any damages actuallys wshiinéd, unless the shipper shall have
declared a value greater than $100.00 and shall have wgreed to pay an insurance premium tcf
Delivery, Inc. of 50 cents per hundred dollars of value declared prior to shipment.

* ] 'sliability shall be the lesser of:

In tendering the shipment for carriage, the shipper warrants that the shipment is properly packaged

and labeled to insure safe transportation with ordinary care in handling.

L

j shall not be liable for special or consequential damages.

4. Claims not made wihin 45 days of shipment shall be waived by the shipper.

Form 61d 8-85
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Attachment B

Sample Ticket
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Attachment C

NavTech Map and DispatchTools™ Screens



Sample Map from Power Steering using NavTech Database.
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Attachment D

Delivery Data

July 1996 - October 1996
and
July 1997 - October 1997



Driver Productivity Data

Y ear 1996 1997

Driver 102 102

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 5.00 5.00 15.00 1.00 16.00

7/23/96 10.00 1.00 11.00 15.00 15.00

7/24/96 10.00 1.00 11.00 7.00 1.00 8.00

7/25/96 10.00 1.00 11.00 8.00 8.00

7/26/96 10.00 1.00 11.00 6.00 6.00

Weekly Totals 49.00 43.50 1.13 53.00 47.75 111 -1%
7/29/96 11.00 -0.71 10.29 8.00 8.00

7/30/96 12.00 1.00 13.00 8.00 8.00

7/31/96 11.00 1.00 12.00 9.00 9.00

8/1/96 14.00 -0.95 1.00 14.05 10.00 -0.50 9.50

8/2/96 5.00 5.00 9.00 9.00

Weekly Totals 54.34 40.50 1.34 43.50 40.00 1.09 -19%
8/19/96 13.00 2.00 15.00 8.00 1.00 9.00

8/20/96 12.00 1.00 13.00 11.00 11.00

8/21/96 11.00 1.00 12.00 11.00 11.00

8/22/96 14.00 1.00 15.00 7.00 7.00

8/23/96 13.00 1.00 14.00 9.00 9.00

Weekly Totals 69.00 47.50 145 47.00 50.00 0.94 -35%
8/26/96 15.00 1.00 16.00 6.00 6.00

8/27/96 12.00 1.00 13.00 10.00 10.00

8/28/96 13.00 1.00 14.00 9.00 1.00 10.00

8/29/96 13.00 1.00 14.00 7.00 7.00

8/30/96 8.00 8.00 7.00 7.00

Weekly Totals 65.00 28.00 2.32 40.00 49.50 0.81 -65%
9/2/96 0.00 0.00 0.00

9/3/96 5.00 5.00 8.00 8.00

9/4/96 13.00 1.00 14.00 11.00 11.00

9/5/96 12.00 1.00 13.00 9.00 9.00

9/6/96 0.00 0.00 0.00

Weekly Totals 32.00 35.50 0.90 28.00 29.50 0.95 5%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 13.00 -0.70 1.00 13.30 8.00 8.00

9/10/96 13.00 1.00 14.00 8.00 8.00

9/11/96 11.00 1.00 12.00 9.00 1.00 9.00

9/12/96 14.00 1.00 15.00 9.00 9.00

9/13/96 0.00 4.00 4.00

Weekly Totals 54.30 40.25 135 39.00 49.50 0.79 -42%
9/16/96 16.00 2.00 18.00 11.00 11.00

9/17/96 16.00 2.00 18.00 7.00 -0.25 6.75

9/18/96 16.00 2.00 18.00 6.00 6.00

9/19/96 1.00 1.00 9.00 9.00

9/20/96 13.00 2.00 15.00 4.00 4.00

Weekly Totals 70.00 35.50 197 36.75 47.50 0.77 -61%
9/23/96 8.00 2.00 10.00 9.00 -0.66 8.34

9/24/96 9.00 2.00 11.00 9.00 9.00

9/25/96 6.00 2.00 8.00 11.00 -0.50 3.00 13.50

9/26/96 5.00 1.00 6.00 21.00 -1.29 3.00 22.71

9/27/96 0.00 21.00 21.00

Weekly Totals 35.00 44.00 0.80 74.55 49.50 151 89%
9/30/96 12.00 1.00 13.00 21.00 3.00 24.00

10/1/96 12.00 12.00 21.00 -0.66 3.00 23.34

10/2/96 11.00 11.00 26.00 26.00

10/3/96 6.00 6.00 9.00 9.00

10/4/96 10.00 10.00 9.00 9.00

Weekly Totals 52.00 49.25 1.06 91.34 52.75 1.73 64%
10/7/96 12.00 1.00 13.00 0.00 0.00

10/8/96 10.00 3.00 13.00 0.00 0.00

10/9/96 15.00 1.00 16.00 0.00 0.00

10/10/96 14.00 1.00 15.00 0.00 0.00

10/11/96 16.00 1.00 17.00 0.00 0.00

Weekly Totals 74.00 35.00 211 0.00

10/14/96 0.00 14.00 2.00 16.00 0.00 0.00 0%
10/15/96 11.00 11.00 16.00 16.00

10/16/96 12.00 12.00 14.00 1.00 15.00

10/17/96 10.00 2.00 12.00 10.00 10.00

10/18/96 14.00 2.00 16.00 12.00 12.00

Weekly Totals 51.00 40.50 117 69.00 46.50 1.48 27%
Totals 605.64 442.50 137 522.14 462.50 1.13 -18%
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Driver Productivity Data

Year 1996 1997

Driver 107 107

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 2.00 none none 2.00 3.00 none none 3.00

7/23/96 2.00 2.00 3.00 3.00

7/24/96 3.00 3.00 3.00 3.00

7/25/96 3.00 3.00 3.00 3.00

7/26/96 3.00 3.00 3.00 3.00

Weekly Totals 13.00 24.00 0.54 15.00 40.00 0.37 31%
7/29/96 2.00 2.00 3.00 3.00

7/30/96 2.00 2.00 4.00 4.00

7/31/96 2.00 2.00 3.00 3.00

8/1/96 2.00 2.00 3.00 3.00

8/2/96 2.00 2.00 3.00 3.00

Weekly Totals 15.00 40.00 0.37 16.00 40.00 0.40 8%
8/19/96 3.00 3.00 3.00 3.00

8/20/96 3.00 3.00 3.00 3.00

8/21/96 3.00 3.00 3.00 3.00

8/22/96 3.00 3.00 3.00 3.00

8/23/96 3.00 3.00 4.00 4.00

Weekly Totals 10.00 40.00 0.25 16.00 40.00 0.40 60%
8/26/96 2.00 2.00 3.00 3.00

8/27/96 2.00 2.00 3.00 3.00

8/28/96 2.00 2.00 4.00 4.00

8/29/96 2.00 2.00 3.00 3.00

8/30/96 2.00 2.00 3.00 3.00

Weekly Totals 10.00 32.00 0.31 16.00 40.00 0.40 29%
9/2/96 2.00 2.00 3.00 3.00

9/3/96 2.00 2.00 4.00 4.00

9/4/96 2.00 2.00 2.00 2.00

9/5/96 2.00 2.00 4.00 4.00

9/6/96 2.00 2.00 3.00 3.00

Weekly Totals 10.00 40.00 0.25 16.00 40.00 0.40 60%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 0.00 0.00 0.00 0.00

9/10/96 2.00 2.00 3.00 3.00

9/11/96 2.00 2.00 3.00 3.00

9/12/96 2.00 2.00 3.00 3.00

9/13/96 2.00 2.00 3.00 3.00

Weekly Totals 8.00 40.00 0.20 12.00 32.00 0.37 85%
9/16/96 2.00 2.00 4.00 4.00

9/17/96 2.00 2.00 4.00 4.00

9/18/96 2.00 2.00 3.00 3.00

9/19/96 2.00 2.00 3.00 3.00

9/20/96 2.00 2.00 4.00 4.00

Weekly Totals 10.00 40.00 0.25 18.00 40.00 0.45 80%
9/23/96 2.00 2.00 3.00 3.00

9/24/96 2.00 2.00 4.00 4.00

9/25/96 2.00 2.00 3.00 3.00

9/26/96 2.00 2.00 4.00 4.00

9/27/96 2.00 2.00 3.00 3.00

Weekly Totals 10.00 40.00 0.25 17.00 32.00 0.53 112%
9/30/96 2.00 2.00 4.00 4.00

10/1/96 2.00 2.00 0.00 0.00

10/2/96 2.00 2.00 3.00 3.00

10/3/96 2.00 2.00 4.00 4.00

10/4/96 2.00 2.00 3.00 3.00

Weekly Totals 10.00 40.00 0.25 14.00 32.00 0.43 72%
10/7/96 2.00 2.00 3.00 3.00

10/8/96 2.00 2.00 3.00 3.00

10/9/96 2.00 2.00 4.00 4.00

10/10/96 2.00 2.00 3.00 3.00

10/11/96 2.00 2.00 4.00 4.00

Weekly Totals 10.00 40.00 0.25 16.00 40.00 0.40 60%
10/14/96 0.00 0.00 4.00 4.00

10/15/96 0.00 0.00 4.00 4.00

10/16/96 2.00 2.00 3.00 3.00

10/17/96 2.00 2.00 4.00 4.00

10/18/96 2.00 2.00 4.00 4.00

Weekly Totals 8.00 32.00 0.25 19.00 32.00 0.59 136%
Totals 114.00 408.00 0.28 176.00 408.00 0.43 54%
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Driver Productivity Data

Year 1996 1997

Driver 129 129

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 11.00 11.00 14.00 14.00

7/23/96 11.00 11.00 15.00 -0.50 14.50

7/24/96 11.00 11.00 15.00 15.00

7/25/96 10.00 10.00 13.00 -0.34 12.66

7/26/96 9.00 9.00 14.00 14.00

Weekly Totals 52.00 32.50 180 70.16 40.00 1.75 10%
7/29/96 11.00 11.00 13.00 13.00

7/30/96 10.00 10.00 14.00 14.00

7/31/96 11.00 11.00 14.00 14.00

8/1/96 11.00 11.00 14.00 14.00

8/2/96 10.00 10.00 13.00 13.00

Weekly Totals 53.00 35.50 1.49 68.00 40.00 1.70 14%
8/19/96 11.00 11.00 18.00 18.00

8/20/96 11.00 11.00 15.00 15.00

8/21/96 11.00 11.00 13.00 13.00

8/22/96 11.00 11.00 15.00 15.00

8/23/96 11.00 11.00 14.00 14.00

Weekly Totals 55.00 32.50 1.69 75.00 40.00 1.86 11%
8/26/96 11.00 11.00 17.00 -0.50 16.50

8/27/96 11.00 11.00 17.00 17.00

8/28/96 12.00 12.00 17.00 17.00

8/29/96 11.00 11.00 0.00 0.00

8/30/96 11.00 11.00 12.00 12.00

Weekly Totals 56.00 32.50 1.72 62.50 24.00 2.60 51%
9/2/96 0.00 0.00 0.00

9/3/96 12.00 12.00 16.00 -0.34 15.66

9/4/96 12.00 12.00 17.00 17.00

9/5/96 12.00 -0.50 11.50 16.00 16.00

9/6/96 12.00 -0.50 11.50 13.00 13.00

Weekly Totals 47.00 35.00 134 61.66 32.00 1.93 43%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 12.00 -0.50 11.50 13.00 13.00

9/10/96 12.00 -0.50 11.50 15.00 1.00 16.00

9/11/96 12.00 -0.50 11.50 16.00 0.34 16.34

9/12/96 12.00 -0.50 11.50 17.00 17.00

9/13/96 11.00 11.00 18.00 18.00

Weekly Totals 57.00 35.00 1.63 80.34 40.00 2.01 23%
9/16/96 11.00 11.00 21.00 21.00

9/17/96 11.00 -0.67 10.33 15.00 15.00

9/18/96 11.00 11.00 16.00 16.00

9/19/96 11.00 11.00 13.00 13.00

9/20/96 11.00 11.00 14.00 14.00

Weekly Totals 54.33 40.00 1.36 79.00 40.00 1.90 45%
9/23/96 12.00 12.00 18.00 -0.34 17.66

9/24/96 11.00 11.00 16.00 16.00

9/25/96 11.00 11.00 14.00 14.00

9/26/96 11.00 11.00 14.00 14.00

9/27/96 11.00 11.00 16.00 16.00

Weekly Totals 56.00 40.00 140 77.66 40.00 1.94 39%
9/30/96 11.00 11.00 16.00 16.00

10/1/96 11.00 11.00 16.00 1.00 17.00

10/2/96 11.00 11.00 17.00 17.00

10/3/96 11.00 11.00 14.00 14.00

10/4/96 11.00 11.00 19.00 19.00

Weekly Totals 55.00 40.00 138 83.00 40.00 2.08 51%
10/7/96 11.00 11.00 15.00 15.00

10/8/96 11.00 -0.50 10.50 19.00 19.00

10/9/96 12.00 12.00 15.00 15.00

10/10/96 11.00 11.00 14.00 14.00

10/11/96 11.00 11.00 14.00 14.00

Weekly Totals 55.50 40.00 1.39 77.00 40.00 0.01 0%
10/14/96 6.00 1.00 7.00 1.00 -0.50 0.50

10/15/96 13.00 -0.50 12.50 17.00 17.00

10/16/96 12.00 12.00 14.00 14.00

10/17/96 11.00 11.00 16.00 16.00

10/18/96 12.00 12.00 15.00 15.00

Weekly Totals 54.50 32.00 170 62.50 32.00 1.95 15%
Totals 595.33 395.00 151 796.82 408.00 1.95 30%
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Driver Productivity Data

Year 1996 1997

Driver 147 147

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 11.00 2.00 13.00 11.00 -0.50 10.50

7/23/96 13.00 2.00 15.00 16.00 16.00

7/24/96 13.00 2.00 15.00 13.00 1.00 14.00

7/25/96 13.00 2.00 15.00 18.00 18.00

7/26/96 13.00 2.00 15.00 14.00 14.00

Weekly Totals 73.00 37.50 1.95 72.50 25.00 2.90 49%
7/29/96 13.00 2.00 15.00 15.00 15.00

7/30/96 12.00 2.00 14.00 14.00 14.00

7/31/96 13.00 2.00 15.00 15.00 15.00

8/1/96 13.00 2.00 15.00 19.00 19.00

8/2/96 13.00 2.00 15.00 18.00 18.00

Weekly Totals 74.00 37.50 1.97 81.00 33.50 242 23%
8/19/96 13.00 2.00 15.00 17.00 17.00

8/20/96 13.00 2.00 15.00 20.00 20.00

8/21/96 13.00 2.00 15.00 17.00 17.00

8/22/96 13.00 2.00 15.00 14.00 14.00

8/23/96 13.00 2.00 15.00 17.00 17.00

Weekly Totals 75.00 37.50 2.00 85.00 34.25 248 24%
8/26/96 12.00 2.00 14.00 16.00 1.00 17.00

8/27/96 13.00 2.00 15.00 18.00 1.00 19.00

8/28/96 14.00 2.00 16.00 17.00 -0.50 16.50

8/29/96 15.00 2.00 17.00 16.00 1.00 17.00

8/30/96 14.00 2.00 16.00 22.00 22.00

Weekly Totals 78.00 30.00 2.60 91.50 34.25 2.67 3%
9/2/96 0.00 0.00 0.00

9/3/96 13.00 2.00 15.00 23.00 23.00

9/4/96 14.00 2.00 16.00 17.00 17.00

9/5/96 13.00 2.00 15.00 18.00 18.00

9/6/96 14.00 2.00 16.00 20.00 20.00

Weekly Totals 62.00 37.50 1.65 78.00 27.00 7.89 75%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 13.00 2.00 15.00 17.00 17.00

9/10/96 13.00 2.00 15.00 22.00 22.00

9/11/96 13.00 2.00 15.00 22.00 22.00

9/12/96 13.00 2.00 15.00 15.00 15.00

9/13/96 16.00 2.00 18.00 26.00 26.00

Weekly Totals 78.00 37.50 2.08 102.00 35.25 2.89 39%
9/16/96 13.00 24.00 18.00 3.00 3.00

9/17/96 13.00 2.00 15.00 14.00 14.00

9/18/96 13.00 2.00 15.00 18.00 18.00

9/19/96 13.00 2.00 15.00 18.00 18.00

9/20/96 14.00 2.00 16.00 24.00 24.00

Weekly Totals 79.00 37.50 211 77.00 34.25 2.25 7%
9/23/96 13.00 2.00 15.00 18.00 18.00

9/24/96 14.00 2.00 16.00 21.00 21.00

9/25/96 13.00 2.00 15.00 19.00 19.00

9/26/96 14.00 2.00 16.00 22.00 22.00

9/27/96 13.00 2.00 15.00 22.00 22.00

Weekly Totals 77.00 21.25 3.82 102.00 36.00 2.83 -22%
9/30/96 18.00 -2.16 0.34 16.18 22.00 -0.41 21.59

10/1/96 18.00 -2.66 0.34 15.68 18.00 -0.83 17.17

10/2/96 18.00 -2.66 0.34 15.68 19.00 19.00

10/3/96 19.00 -2.66 0.34 16.68 16.00 16.00

10/4/96 17.00 -2.83 0.34 1451 20.00 20.00

Weekly Totals 78.73 17.00 4.63 93.76 31.25 3.00 -35%
10/7/96 1.00 -0.50 0.50 19.00 19.00

10/8/96 18.00 -2.66 0.34 15.68 0.00 0.00

10/9/96 17.00 -3.33 0.34 14.01 16.00 16.00

10/10/96 17.00 -2.16 0.34 15.18 18.00 18.00

10/11/96 17.00 -2.16 0.34 15.18 22.00 22.00

Weekly Totals 60.55 32.00 1.89 75.00 28.50 2.63 39%
10/14/96 1.00 1.00 1.00 -0.50 0.50

10/15/96 17.00 -2.16 0.34 15.18 4.00 4.00

10/16/96 15.00 -2.16 0.34 13.18 20.00 20.00

10/17/96 16.00 -2.16 0.34 14.18 22.00 22.00

10/18/96 23.00 -2.16 0.34 21.18 18.00 18.00

Weekly Totals 64.72 40.00 1.62 64.50 21.00 3.07 90%
Totals 800.00 365.25 2.19 922.26 340.25 271 24%
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Driver Productivity Data

Year 1996 1997

Driver 156 156

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 13.00 -2.00 11.00 7.00 None None 7.00

7/23/96 11.00 -1.00 10.00 7.00 7.00

7/24/96 13.00 -1.50 11.50 7.00 7.00

7/25/96 14.00 -1.50 12.50 5.00 5.00

7/26/96 13.00 -1.50 11.50 9.00 9.00

Weekly Totals 58.50 42.00 1.35 35.00 40.00 0.88 -35%
7/29/96 11.00 -1.50 9.50 8.00 8.00

7/30/96 13.00 -2.00 11.00 5.00 5.00

7/31/96 11.00 -1.00 10.00 5.00 5.00

8/1/96 6.00 6.00 6.00 6.00

8/2/96 14.00 -1.00 13.00 7.00 7.00

Weekly Totals 49.50 55.00 0.90 37.00 42.00 0.88 -2%
8/19/96 11.00 -1.50 9.50 6.00 6.00

8/20/96 6.00 6.00 8.00 8.00

8/21/96 10.00 -1.50 8.50 4.00 4.00

8/22/96 9.00 -1.16 7.84 6.00 6.00

8/23/96 7.00 7.00 5.00 5.00

Weekly Totals 38.84 50.00 0.76 29.00 40.00 0.73 -71%
8/26/96 10.00 -1.0 9.00 6.00 6.00

8/27/96 11.00 -1.50 9.50 4.00 4.00

8/28/96 9.00 -1.00 8.00 5.00 5.00

8/29/96 11.00 -1.50 9.50 7.00 7.00

8/30/96 11.00 -1.50 9.50 9.00 9.00

Weekly Totals 45.50 50.00 091 31.00 40.00 0.76 -15%
9/2/96 10.00 -1.00 0.00 0.00 0.00

9/3/96 7.00 9.0 7.00 7.00

9/4/96 8.00 7.00 7.00 7.00

9/5/96 7.00 8.00 7.00 7.00

9/6/96 7.00 7.00 7.00

Weekly Totals 31.00 50.00 0.62 28.00 32.00 0.88 41%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 12.00 -1.00 11.00 7.00 7.00

9/10/96 13.00 -2.00 11.00 6.00 6.00

9/11/96 11.00 -1.50 9.50 6.00 6.00

9/12/96 11.00 -1.50 9.50 4.00 4.00

9/13/96 10.00 -0.50 9.50 5.00 5.00

Weekly Totals 50.50 50.00 1.01 28.00 40.00 0.70 -31%
9/16/96 11.00 -1.50 9.50 6.00 6.00

9/17/96 10.00 -1.50 8.50 4.00 4.00

9/18/96 11.00 -1.00 10.00 5.00 5.00

9/19/96 13.00 -1.50 11.50 4.00 4.00

9/20/96 11.00 -1.50 9.50 6.00 6.00

Weekly Totals 49.00 47.00 1.04 25.00 40.00 0.63 -40%
9/23/96 13.00 -1.50 11.50 7.00 7.00

9/24/96 11.00 -1.50 9.50 7.00 7.00

9/25/96 11.00 -2.00 9.00 5.00 5.00

9/26/96 10.00 -1.50 8.50 6.00 6.00

9/27/96 12.00 -2.00 10.00 5.00 5.00

Weekly Totals 48.50 46.00 1.05 30.00 40.00 0.75 -29%
9/30/96 9.00 -1.00 8.00 0.00 0.00

10/1/96 13.00 -2.50 10.50 0.00 0.00

10/2/96 9.00 -1.00 8.00 0.00 0.00

10/3/96 12.00 -2.50 9.50 0.00 0.00

10/4/96 12.00 -2.00 10.00 0.00 0.00

Weekly Totals 46.00 47.00 0.98 0.00 0.00 0.00 0%
10/7/96 13.00 -2.00 11.00 0.00 0.00

10/8/96 8.00 -0.50 7.50 0.00 0.00

10/9/96 7.00 7.00 0.00 0.00

10/10/96 8.00 -0.50 7.50 0.00 0.00

10/11/96 12.00 1.00 13.00 0.00 0.00

Weekly Totals 46.00 39.00 118 0.00 0.00 0.00 0%
10/14/96 1.00 1.0 0.00 0.00

10/15/96 10.00 -1.00 9.00 0.00 0.00

10/16/96 8.00 -1.00 7.00 0.00 0.00

10/17/96 9.00 -1.50 7.50 0.00 0.00

10/18/96 9.00 -1.00 8.00 0.00 0.00

Weekly Totals 32.50 44.50 0.73 0.00 0.00 0.00 0%
Totals 493.84 520.50 0.95 243.00 314.00 0.77 -18%
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Driver Productivity Data

Year 1996 1997

Driver 159 159

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 14.00 -0.50 1.00 14.50 15.00 2.00 17.00

7/23/96 14.00 1.00 15.00 15.00 2.00 17.00

7/24/96 17.00 -0.50 1.00 17.50 18.00 2.00 20.00

7/25/96 13.00 1.00 14.00 15.00 2.00 17.00

7/26/96 15.00 -0.50 1.00 15.50 16.00 2.00 18.00

Weekly Totals 76.50 40.00 191 89.00 40.00 2.23 16%
7/29/96 13.00 1.00 14.00 15.00 2.00 17.00

7/30/96 15.00 -0.50 1.00 15.50 16.00 2.00 18.00

7/31/96 18.00 1.00 17.00 17.00 2.00 19.00

8/1/96 14.00 1.00 15.00 16.00 2.00 18.00

8/2/96 16.00 1.00 17.00 15.00 2.00 17.00

Weekly Totals 78.50 40.00 1.96 87.00 40.00 2.18 11%
8/19/96 17.00 1.00 18.00 17.00 17.00

8/20/96 16.00 1.00 17.00 17.00 17.00

8/21/96 19.00 -0.50 1.00 19.50 18.00 18.00

8/22/96 15.00 1.00 16.00 15.00 15.00

8/23/96 17.00 1.00 18.00 16.00 16.00

Weekly Totals 88.50 40.00 221 83.00 40.00 2.08 -6%
8/26/96 15.00 1.00 16.00 15.00 2.00 17.00

8/27/96 17.00 -0.50 1.00 17.50 17.00 2.00 19.00

8/28/96 18.00 1.00 19.00 18.00 2.00 20.00

8/29/96 17.00 -0.50 1.00 17.50 18.00 2.00 20.00

8/30/96 17.00 1.00 18.00 17.00 2.00 19.00

Weekly Totals 88.00 32.00 2.75 95.00 40.00 2.38 -14%
9/2/96 0.00 0.00 0.00

9/3/96 15.00 1.00 16.00 18.00 2.00 20.00

9/4/96 20.00 1.00 21.00 21.00 2.00 23.00

9/5/96 15.00 1.00 16.00 17.00 2.00 19.00

9/6/96 18.00 1.00 19.00 18.00 2.00 20.00

Weekly Totals 72.00 40.00 1.80 82.00 32.00 2.56 42%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 15.00 1.00 16.00 16.00 2.00 18.00

9/10/96 17.00 -0.50 1.00 17.50 17.00 2.00 19.00

9/11/96 18.00 1.00 19.00 18.00 2.00 20.00

9/12/96 15.00 -0.50 1.00 15.50 17.00 2.00 19.00

9/13/96 16.00 1.00 17.00 16.00 2.00 18.00

Weekly Totals 85.00 38.00 2.24 94.00 40.00 2.35 5%
9/16/96 16.00 -0.50 1.00 16.50 17.00 2.00 19.00

9/17/96 16.00 1.00 17.00 16.00 2.00 18.00

9/18/96 18.00 1.00 19.00 20.00 3.00 23.00

9/19/96 16.00 -0.50 1.00 16.50 17.00 3.00 20.00

9/20/96 16.00 1.00 17.00 18.00 3.00 21.00

Weekly Totals 86.00 36.00 2.39 101.00 40.00 2.53 6%
9/23/96 16.00 -0.50 1.00 16.50 17.00 3.00 20.00

9/24/96 16.00 1.00 17.00 18.00 3.00 21.00

9/25/96 19.00 -0.50 1.00 19.50 19.00 3.00 22.00

9/26/96 10.00 1.00 11.00 0.00 0.00 0.00

9/27/96 13.00 -0.50 1.00 13.50 0.00 0.00 0.00

Weekly Totals 77.50 40.00 1.94 63.00 24.00 2.63 35%
9/30/96 18.00 2.00 20.00 0.00 0.00

10/1/96 18.00 -0.50 2.00 19.50 0.00 0.00

10/2/96 19.00 2.00 21.00 0.00 0.00

10/3/96 16.00 -0.50 2.00 17.50 18.00 3.00 21.00

10/4/96 14.00 2.00 16.00 17.00 3.00 20.00

Weekly Totals 94.00 40.00 2.35 41.00 16.00 2.56 9%
10/7/96 17.00 -0.50 2.00 18.50 17.00 3.00 20.0

10/8/96 14.00 2.00 16.00 18.00 3.00 21.00

10/9/96 17.00 2.00 19.00 19.00 3.00 22.00

10/10/96 14.00 2.00 16.00 18.00 3.00 21.00

10/11/96 17.00 -0.50 2.00 18.50 17.00 3.00 20.00

Weekly Totals 88.00 32.00 2.75 104.00 40.00 2.60 -5%
10/14/96 0.00 0.00 0.00 0.00

10/15/96 14.00 2.00 16.00 16.00 3.00 19.00

10/16/96 18.00 2.00 20.00 20.00 3.00 23.00

10/17/96 17.00 -0.50 2.00 18.50 17.00 3.00 20.00

10/18/96 15.00 2.00 17.00 17.00 3.00 20.00

Weekly Totals 7150 40.00 179 82.00 32.00 2.56 43%
Totals 905.50 410.00 217 921.00 384.00 2.40 11%
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Driver Productivity Data

Year 1996 1997

Driver 163 163

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 9.00 -0.50 8.50 11.00 0.00 11.00

7/23/96 7.00 -0.50 6.50 10.00 10.00

7/24/96 1.00 1.00 10.00 1.00 11.00

7/25/96 5.00 -0.50 450 7.00 7.00

7/26/96 7.00 -0.50 6.50 14.00 14.00

Weekly Totals 27.00 40.00 0.68 0.00 53.00 40.00 1.33 96%
7/29/96 8.00 -1.00 7.00 14.00 1.00 15.00

7/30/96 7.00 -0.50 6.50 10.00 -0.50 2.00 11.50

7/31/96 7.00 -0.33 6.67 9.00 9.00

8/1/96 5.00 -0.50 450 10.00 1.00 11.00

8/2/96 7.00 -0.50 6.50 11.00 11.00

Weekly Totals 31.17 40.00 0.78 57.50 40.00 144 84%
8/19/96 0.00 0.00 14.00 -0.50 13.50

8/20/96 0.00 0.00 16.00 1.00 17.00

8/21/96 0.00 0.00 12.00 1.00 13.00

8/22/96 0.00 0.00 15.00 15.00

8/23/96 0.00 0.00 11.00 11.00

Weekly Totals 0.00 0.00 0.00 69.50 40.00 1.74 0%
8/26/96 2.00 2.00 14.00 14.00

8/27/96 3.00 3.00 9.00 1.00 10.00

8/28/96 3.00 3.00 11.00 1.00 12.00

8/29/96 4.00 -0.50 3.50 8.00 8.00

8/30/96 4.00 -0.50 3.50 11.00 11.00

Weekly Totals 15.00 32.00 0.47 55.00 40.00 1.38 193%
9/2/96 0.00 0.00 0.00 0.00

9/3/96 8.00 -0.50 7.50 10.00 10.00

9/4/96 6.00 -0.50 5.50 0.00 1.00 1.00

9/5/96 4.00 -0.50 3.50 8.00 8.00

9/6/96 8.00 -0.50 7.50 13.00 13.00

Weekly Totals 24.00 40.00 0.60 32.00 24.00 1.33 122%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 7.00 -0.50 6.50 11.00 1.00 11.00

9/10/96 6.00 -0.50 5.50 7.00 -0.70 6.30

9/11/96 7.00 -0.83 6.17 12.00 -0.50 2.00 13.50

9/12/96 4.00 -0.50 3.50 11.00 11.00

9/13/96 6.00 -0.50 5.50 15.00 2.00 17.00

Weekly Totals 27.17 40.00 0.68 58.80 40.00 147 116%
9/16/96 8.00 -1.00 7.00 12.00 -0.50 1.00 1250

9/17/96 7.00 -0.50 6.50 10.00 -0.50 9.50

9/18/96 4.00 -0.50 3.50 12.00 1.00 13.00

9/19/96 4.00 -0.50 3.50 8.00 8.00

9/20/96 6.00 -0.50 5.50 11.00 2.00 13.00

Weekly Totals 26.00 40.00 0.65 56.00 40.00 1.40 115%
9/23/96 8.00 -1.00 7.00 14.00 -1.32 1.00 13.68

9/24/96 6.00 -0.50 5.50 1.00 1.00

9/25/96 6.00 -1.00 5.00 12.00 1.00 13.00

9/26/96 4.00 -0.50 3.50 9.00 9.00

9/27/96 6.00 -0.50 5.50 16.00 2.00 18.00

Weekly Totals 26.50 32.50 0.82 54.68 32.00 171 110%
9/30/96 13.00 -2.16 10.84 13.00 13.00

10/1/96 13.00 -2.66 10.34 9.00 1.00 10.00

10/2/96 14.00 -2.16 11.84 1.00 1.00

10/3/96 12.00 -2.16 9.84 7.00 2.00 9.00

10/4/96 14.0 -2.66 1.00 12.34 13.00 13.00

Weekly Totals 55.20 26.00 212 46.00 32.00 144 -32%
10/7/96 14.00 -3.00 11.00 13.00 1.00 14.00

10/8/96 14.00 -3.50 10.50 11.00 11.00

10/9/96 14.0 -2.66 11.34 13.00 1.00 14.00

10/10/96 2.00 -1.00 1.00 8.00 8.00

10/11/96 16.00 -3.50 1.00 13.50 12.00 2.00 14.00

Weekly Totals 47.34 32.00 146 61.00 40.00 153 3%
10/14/96 7.00 -3.00 4.00 15.00 2.00 17.00

10/15/96 17.00 -3.50 13.50 10.00 10.00

10/16/96 13.00 -2.00 11.00 12.00 1.00 13.00

10/17/96 110 -2.00 9.00 11.00 11.00

10/18/96 13.00 -2.00 1.00 12.00 8.00 8.00

Weekly Totals 49.50 40.00 124 59.00 40.00 148 19%
Totals 328.88 362.50 0.91 602.48 408.00 148 63%
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Driver Productivity Data

Year 1996 1997

Driver 168 168

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 3.00 3.00 5.00 1.00 6.00

7/23/96 2.00 2.00 5.00 1.00 6.00

7/24/96 3.00 3.00 5.00 1.00 6.00

7/25/96 8.00 8.00 5.00 1.00 6.00

7/26/96 3.00 3.00 5.00 1.00 6.00

Weekly Totals 19.00 40.50 0.47 30.00 40.00 0.75 60%
7/29/96 3.00 3.00 5.00 1.00 6.00

7/30/96 3.00 3.00 5.00 1.00 6.00

7/31/96 4.00 4.00 6.00 1.00 7.00

8/1/96 2.00 2.00 5.00 1.00 6.00

8/2/96 2.00 2.00 5.00 1.00 6.00

Weekly Totals 14.00 33.00 0.42 31.00 40.00 0.78 83%
8/19/96 2.00 2.00 10.00 1.00 11.00

8/20/96 2.00 2.00 15.00 1.00 16.00

8/21/96 3.00 3.00 6.00 1.00 7.00

8/22/96 3.00 -0.67 2.33 7.00 1.00 8.00

8/23/96 2.00 2.00 7.00 1.00 8.00

Weekly Totals 11.33 40.50 0.28 50.00 40.00 1.25 347%
8/26/96 2.00 2.00 7.00 1.00 8.00

8/27/96 2.00 2.00 7.00 1.00 8.00

8/28/96 3.00 3.00 5.00 5.00

8/29/96 2.00 2.00 2.00 2.00

8/30/96 2.00 2.00 2.00 2.00

Weekly Totals 11.00 32.50 0.34 25.00 18.00 1.56 362%
9/2/96 2.00 2.00 0.00 0.00

9/3/96 2.00 2.00 6.00 1.00 7.00

9/4/96 3.00 3.00 6.00 1.00 7.00

9/5/96 2.00 2.00 6.00 1.00 7.00

9/6/96 2.00 2.00 6.00 1.00 7.00

Weekly Totals 11.00 40.25 0.27 28.00 32.00 0.88 220%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 2.00 2.00 6.00 1.00 7.00

9/10/96 2.00 2.00 6.00 1.00 7.00

9/11/96 3.00 3.00 7.00 1.00 8.00

9/12/96 2.00 2.00 7.00 1.00 8.00

9/13/96 2.00 2.00 7.00 1.00 8.00

Weekly Totals 11.00 41.00 0.27 38.00 40.00 0.95 254%
9/16/96 2.00 2.00 7.00 1.00 8.00

9/17/96 2.00 2.00 5.00 5.00

9/18/96 3.00 3.00 7.00 1.00 8.00

9/19/96 2.00 2.00 6.00 1.00 7.00

9/20/96 2.00 2.00 6.00 1.00 7.00

Weekly Totals 11.00 41.00 0.27 35.00 40.00 0.89 226%
9/23/96 2.00 2.00 6.00 1.00 7.00

9/24/96 2.00 2.00 7.00 1.00 8.00

9/25/96 4.00 4.00 7.00 1.00 8.00

9/26/96 3.00 3.00 6.00 1.00 7.00

9/27/96 3.00 3.00 6.00 1.00 7.00

Weekly Totals 14.00 41.00 0.34 37.00 40.00 0.93 171%
9/30/96 3.00 3.00 8.00 8.00

10/1/96 4.00 4.00 9.00 9.00

10/2/96 3.00 3.00 10.00 10.00

10/3/96 3.00 3.00 10.00 10.00

10/4/96 3.00 3.00 11.00 11.00

Weekly Totals 16.00 19.00 0.64 49.00 40.00 1.23 45%
10/7/96 3.00 3.00 12.00 12.00

10/8/96 1.00 1.00 10.00 10.00

10/9/96 0.00 0.00 11.00 11.00

10/10/96 0.00 0.00 11.00 11.00

10/11/96 3.00 3.00 11.00 11.00

Weekly Totals 70.00 32.00 0.22 55.00 40.00 138 529%
10/14/96 1.00 1.00 2.00 2.00

10/15/96 3.00 3.00 11.00 11.00

10/16/96 3.00 3.00 9.00 9.00

10/17/96 3.00 3.00 9.00 9.00

10/18/96 3.00 3.00 11.00 11.00

Weekly Totals 13.00 40.00 0.33 42.00 40.00 1.05 223%
Totals 138.33 400.75 0.35 420.00 408.00 1.03 198%
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Driver Productivity Data

Year 1996 1997

Driver 172 172

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 4.00 -0.50 3.50 10.00 4.00 14.00

7/23/96 4.00 -0.50 3.50 13.00 4.00 17.00

7/24/96 4.00 4.00 11.00 4.00 15.00

7/25/96 6.00 -0.50 5.50 12.00 4.00 16.00

7/26/96 4.00 -0.50 3.50 9.00 4.00 13.00

Weekly Totals 20.00 37.50 0.53 75.00 32.00 2.34 339%
7/29/96 4.00 -0.50 3.50 10.00 4.00 14.00

7/30/96 5.00 -0.50 450 10.00 4.00 14.00

7/31/96 4.00 -0.67 3.33 15.00 4.00 19.00

8/1/96 6.00 -0.50 5.50 12.00 4.00 16.00

8/2/96 5.00 -0.50 450 11.00 4.00 15.00

Weekly Totals 21.33 37.50 0.57 78.00 40.00 1.95 243%
8/19/96 4.00 -0.50 3.50 12.00 4.00 16.00

8/20/96 5.00 -0.50 450 16.00 -0.66 1534

8/21/96 4.00 -0.50 3.50 14.00 4.00 18.00

8/22/96 6.00 -0.50 5.50 15.00 4.00 19.00

8/23/96 5.00 -0.50 450 15.00 4.00 19.00

Weekly Totals 21.50 37.00 0.58 87.34 40.00 2.18 276%
8/26/96 3.00 3.00 14.00 -0.50 4.00 17.50

8/27/96 4.00 4.00 16.00 4.00 20.00

8/28/96 3.00 3.00 15.00 2.00 17.00

8/29/96 6.00 -0.50 5.50 11.00 4.00 15.00

8/30/96 5.00 -0.50 450 11.00 4.00 15.00

Weekly Totals 20.00 38.50 0.52 84.50 40.00 211 307%
9/2/96 0.00 0.00 0.00 0.00

9/3/96 5.00 -0.50 450 12.00 -1.50 1.00 11.50

9/4/96 4.00 -0.50 3.50 11.00 -1.00 1.00 10.00

9/5/96 6.00 -0.50 5.50 14.00 2.00 16.00

9/6/96 3.00 3.00 12.00 1.00 13.00

Weekly Totals 16.50 37.50 0.44 50.50 32.00 1.58 259%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 3.00 3.00 10.00 4.00 14.00

9/10/96 5.00 -0.50 4.50 9.00 4.00 13.00

9/11/96 4.00 -0.67 3.33 9.00 4.00 13.00

9/12/96 6.00 -0.50 5.50 11.00 -1.00 4.00 14.00

9/13/96 6.00 -0.50 5.50 12.00 4.00 16.00

Weekly Totals 21.83 37.50 0.58 70.00 40.00 175 201%
9/16/96 5.00 -0.50 4.50 17.00 -1.00 1.00 17.00

9/17/96 6.00 -0.50 5.50 12.00 -1.00 1.00 12.00

9/18/96 5.00 -0.50 4.50 13.00 -0.50 1.00 13.50

9/19/96 7.00 -0.50 6.50 10.00 4.00 14.00

9/20/96 8.00 -0.50 5.50 14.00 4.00 18.00

Weekly Totals 26.50 37.50 0.71 74.50 39.00 191 170%
9/23/96 5.00 -0.50 4.50 14.00 4.00 18.00

9/24/96 6.00 -0.50 5.50 15.00 4.00 19.00

9/25/96 5.00 -0.50 4.50 17.00 4.00 21.00

9/26/96 7.00 -0.50 6.50 7.00 3.00 10.00

9/27/96 6.00 -0.50 5.50 12.00 4.00 16.00

Weekly Totals 26.50 32.50 0.82 84.00 24.00 3.50 329%
9/30/96 18.00 -2.34 133 16.99 0.00 0.00 0.00

10/1/96 20.00 -3.34 133 17.99 0.00 0.00 0.00

10/2/96 14.00 -2.84 3.33 14.49 9.00 1.00 10.00

10/3/96 15.00 -2.34 1.33 13.99 13.00 4.00 17.00

10/4/96 15.00 -2.91 133 1342 13.00 4.00 17.00

Weekly Totals 76.88 30.00 2.56 44.00 24.00 1.63 -28%
10/7/96 15.00 -1.17 1.00 0.00 17.00 4.00 21.00

10/8/96 16.00 -0.67 133 0.00 14.00 4.00 18.00

10/9/96 19.00 -3.51 133 0.00 15.00 -0.50 4.00 18.50

10/10/96 18.00 -1.17 133 0.00 14.00 4.00 18.00

10/11/96 14.00 -0.67 133 0.00 17.00 4.00 21.00

Weekly Totals 0.00 0.00 0.00 86.50 40.00 241 0%
10/14/96 5.00 -1.34 3.86 15.00 4.00 19.00

10/15/96 4.00 4.00 17.00 4.00 21.00

10/16/96 5.00 1.00 6.00 18.00 4.00 22.00

10/17/96 6.00 1.00 7.00 15.00 4.00 19.00

10/18/96 4.00 1.00 5.00 18.00 4.00 22.00

Weekly Totals 25.66 40.00 0.64 103.00 40.00 2.58 301%
Totals 276.70 365.50 0.76 847.34 391.00 217 186%
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Driver Productivity Data

Year 1996 1997

Driver 180 180

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 15.00 -0.50 3.00 17.50 12.00 1.00 13.00

7/23/96 13.00 -0.50 3.00 15.50 10.00 2.00 12.00

7/24/96 11.00 -0.50 2.00 12.50 8.00 2.00 10.00

7/25/96 11.00 -0.50 2.00 12.50 9.00 2.00 11.00

7/26/96 16.00 -0.50 3.00 18.50 11.00 2.00 13.00

Weekly Totals 76.50 39.25 1.95 59.00 40.00 1.48 -24%
7/29/96 14.00 -0.50 3.00 16.50 13.00 1.00 14.00

7/30/96 11.00 -0.50 2.00 12.50 9.00 1.00 10.00

7/31/96 13.00 -0.50 3.00 15.50 8.00 2.00 10.00

8/1/96 10.00 3.00 13.00 6.00 2.00 8.00

8/2/96 15.00 -0.50 2.00 16.50 9.00 2.00 11.00

Weekly Totals 74.00 41.50 1.78 53.00 41.75 1.27 -28%
8/19/96 18.00 -0.50 2.00 19.50 13.00 2.00 15.00

8/20/96 10.00 2.00 12.00 8.00 1.00 9.00

8/21/96 12.00 -0.50 3.00 14.50 13.00 2.00 15.00

8/22/96 12.00 2.00 14.00 7.00 1.00 8.00

8/23/96 16.00 2.00 18.00 9.00 9.00

Weekly Totals 78.00 39.75 1.99 56.00 41.00 137 -31%
8/26/96 15.00 -0.85 2.00 16.15 11.00 2.00 13.00

8/27/96 10.00 2.00 12.00 8.00 8.00

8/28/96 15.00 3.00 18.00 8.00 2.00 10.00

8/29/96 11.00 -0.50 2.00 12.50 8.00 8.00

8/30/96 12.00 -0.50 3.00 14.50 6.00 1.00 7.00

Weekly Totals 73.15 32.75 2.23 46.00 40.00 115 -49%
9/2/96 0.00 0.00 0.00 0.00

9/3/96 16.00 -0.50 2.00 17.50 10.00 -0.50 2.00 11.50

9/4/96 14.00 2.00 16.00 10.00 2.00 12.00

9/5/96 16.00 3.00 19.00 8.00 2.00 10.00

9/6/96 11.00 2.00 13.00 9.00 1.00 10.00

Weekly Totals 65.50 41.00 1.60 43.50 35.00 1.24 -22%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 15.00 3.00 18.00 17.00 1.00 18.00

9/10/96 15.00 -0.50 2.00 16.50 12.00 1.00 13.00

9/11/96 15.00 -0.50 2.00 16.50 9.00 -0.50 2.00 10.50

9/12/96 12.00 -0.50 3.00 14.50 11.00 1.00 12.00

9/13/96 12.00 2.00 14.00 14.00 2.00 16.00

Weekly Totals 79.50 38.75 2.05 69.50 44.25 157 -23%
9/16/96 17.00 2.00 19.00 14.00 1.00 15.00

9/17/96 14.00 -0.50 3.00 16.50 10.00 1.00 11.00

9/18/96 13.00 -0.50 2.00 14.50 9.00 1.00 10.00

9/19/96 11.00 -0.50 2.00 12.50 11.00 2.00 13.00

9/20/96 11.00 -0.50 3.00 13.50 10.00 10.00

Weekly Totals 76.00 38.25 1.99 59.00 43.75 1.35 -32%
9/23/96 16.00 -0.50 3.00 18.50 11.00 1.00 12.00

9/24/96 9.00 -0.50 2.00 10.50 10.00 1.00 11.00

9/25/96 12.00 -0.50 2.00 13.50 8.00 2.00 10.00

9/26/96 14.00 -0.50 2.00 15.50 7.00 2.00 9.00

9/27/96 12.00 -0.50 2.00 13.50 11.00 1.00 12.00

Weekly Totals 71.50 38.25 1.87 54.00 41.50 1.30 -30%
9/30/96 16.00 16.00 13.00 2.00 15.00

10/1/96 8.00 2.00 10.00 11.00 2.00 13.00

10/2/96 12.00 1.00 13.00 9.00 2.00 11.00

10/3/96 10.00 10.00 8.00 2.00 10.00

10/4/96 12.00 1.00 13.00 12.00 2.00 14.00

Weekly Totals 62.00 40.00 155 63.00 45.50 1.38 -11%
10/7/96 0.00 0.00 13.00 13.00

10/8/96 0.00 0.00 8.00 1.00 9.00

10/9/96 0.00 0.00 10.00 1.00 11.00

10/10/96 0.00 0.00 9.00 9.00

10/11/96 0.00 0.00 10.00 2.00 12.00

Weekly Totals 0.00 0.00 0.00 54.00 46.00 117 0%
10/14/96 7.00 -0.50 6.50 4.00 2.00 6.00

10/15/96 14.00 2.00 16.00 11.00 11.00

10/16/96 7.00 1.00 8.00 11.00 11.00

10/17/96 10.00 1.00 11.00 9.00 9.00

10/18/96 9.00 2.00 11.00 6.00 6.00

Weekly Totals 52.50 39.00 135 43.00 48.50 0.89 -34%
Totals 708.65 388.00 1.83 600.00 467.25 1.28 -30%
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Driver Productivity Data

Year 1996 1997

Driver 185 185

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 10.00 10.00 13.00 13.00

7/23/96 11.00 -0.50 1.00 11.50 13.00 13.00

7/24/96 12.00 -1.00 11.00 14.00 1.00 15.00

7/25/96 12.00 -0.50 1.00 12.50 13.00 13.00

7/26/96 9.00 -0.50 8.50 11.00 11.00

Weekly Totals 53.50 55.00 0.97 65.00 40.00 1.63 67%
7/29/96 13.00 -1.95 11.05 13.00 13.00

7/30/96 9.00 -0.50 1.00 9.50 13.00 13.00

7/31/96 12.00 -0.50 11.50 14.00 1.00 15.00

8/1/96 11.00 1.00 12.00 13.00 13.00

8/2/96 9.00 -0.50 8.50 11.00 11.00

Weekly Totals 52.55 50.50 1.04 65.00 40.00 1.63 58%
8/19/96 12.00 -1.00 11.00 13.00 1.00 14.00

8/20/96 11.00 1.00 12.00 13.00 13.00

8/21/96 12.00 -0.50 11.50 15.00 1.00 16.00

8/22/96 11.00 1.00 12.00 13.00 13.00

8/23/96 9.00 9.00 11.00 11.00

Weekly Totals 55.50 55.00 1.01 67.00 40.00 1.68 66%
8/26/96 12.00 -1.00 11.00 13.00 13.00

8/27/96 11.00 -0.50 1.00 11.50 13.00 1.00 14.00

8/28/96 12.00 -1.00 11.00 14.00 14.00

8/29/96 12.00 -0.50 1.00 12.50 13.00 1.00 14.00

8/30/96 9.00 -0.50 8.50 11.00 11.00

Weekly Totals 54.50 40.00 1.36 66.00 40.00 1.65 21%
9/2/96 0.00 0.00 0.00 0.00

9/3/96 12.00 -0.50 1.00 12.50 15.00 -0.50 1.00 15.50

9/4/96 12.00 12.00 16.00 16.00

9/5/96 11.00 1.00 12.00 14.00 1.00 15.00

9/6/96 7.00 7.00 11.00 11.00

Weekly Totals 43.50 38.00 121 57.50 32.00 1.80 49%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 10.00 -1.00 9.00 13.00 13.00

9/10/96 10.00 -0.50 1.00 10.50 13.00 1.00 14.00

9/11/96 11.00 -1.00 10.00 15.00 15.00

9/12/96 10.00 -0.50 1.00 10.50 13.00 1.00 14.00

9/13/96 8.00 -0.50 7.50 11.00 11.00

Weekly Totals 47.50 28.00 170 67.00 40.00 1.68 -1%
9/16/96 10.00 -1.00 9.00 13.00 13.00

9/17/96 10.00 -0.33 2.00 11.67 14.00 1.00 15.00

9/18/96 11.00 -0.50 10.50 15.00 15.00

9/19/96 10.00 -0.50 1.00 10.50 13.00 1.00 14.00

9/20/96 8.00 -0.50 7.50 11.00 11.00

Weekly Totals 49.17 27.00 1.82 68.00 32.00 2.13 17%
9/23/96 10.00 -1.00 9.00 14.00 14.00

9/24/96 10.00 -0.50 1.00 10.50 14.00 1.00 15.00

9/25/96 11.00 -1.00 10.00 14.00 14.00

9/26/96 10.00 -0.50 1.00 10.50 14.00 1.00 15.00

9/27/96 8.00 -0.50 7.50 18.00 18.00

Weekly Totals 47.50 30.00 1.58 76.00 32.00 2.38 50%
9/30/96 9.00 -0.50 0.00 16.00 -1.50 1.00 15.50

10/1/96 9.00 -0.50 1.00 0.00 16.00 16.00

10/2/96 11.00 -0.50 0.00 14.00 1.00 15.00

10/3/96 8.00 -0.50 0.00 13.00 13.00

10/4/96 1.00 0.00 11.00 11.00

Weekly Totals 0.00 0.00 0.00 70.50 41.00 172 0%
10/7/96 0.00 0.00 13.00 1.00 14.00

10/8/96 0.00 0.00 14.00 14.00

10/9/96 0.00 0.00 14.00 1.00 15.00

10/10/96 0.00 0.00 14.00 14.00

10/11/96 0.00 0.00 12.00 12.00

Weekly Totals 0.00 0.00 0.00 69.00 40.00 173 0%
10/14/96 0.00 0.00 1.00 1.00 1.00

10/15/96 7.00 -0.50 0.00 14.00 14.00

10/16/96 1.00 -0.50 0.00 15.00 1.00 16.00

10/17/96 0.00 -0.50 0.00 14.00 14.00

10/18/96 0.00 -0.50 0.00 12.00 12.00

Weekly Totals 0.00 0.00 0.00 57.00 32.00 178 0%
Totals 403.72 321.50 1.26 728.00 489.00 178 42%
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Driver Productivity Data

Year 1996 1997

Driver 186 186

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 10.00 1.00 11.00 13.00 none 2.00 15.00

7/23/96 14.00 2.00 16.00 18.00 3.00 21.00

7/24/96 14.00 1.00 15.00 17.00 2.00 19.00

7/25/96 13.00 1.00 14.00 17.00 2.00 19.00

7/26/96 11.00 2.00 13.00 14.00 3.00 17.00

Weekly Totals 69.00 34.25 2.01 91.00 41.75 2.18 8%
7/29/96 10.00 1.00 11.00 13.00 2.00 15.00

7/30/96 14.00 2.00 16.00 18.00 3.00 21.00

7/31/96 14.00 1.00 15.00 17.00 2.00 19.00

8/1/96 13.00 1.00 14.00 17.00 2.00 19.00

8/2/96 11.00 2.00 13.00 14.00 3.00 17.00

Weekly Totals 69.00 34.25 2.01 91.00 41.75 2.18 8%
8/19/96 11.00 1.00 12.00 13.00 2.00 15.00

8/20/96 14.00 2.00 16.00 18.00 3.00 21.00

8/21/96 15.00 1.00 16.00 17.00 2.0 19.00

8/22/96 13.00 1.00 14.00 4.00 1.00 5.00

8/23/96 11.00 2.00 13.00 14.00 3.00 17.00

Weekly Totals 71.00 34.25 2.07 77.00 36.75 2.10 1%
8/26/96 11.00 1.00 12.00 13.00 2.00 15.00

8/27/96 14.00 2.00 16.00 18.00 3.00 21.00

8/28/96 15.00 1.00 16.00 17.00 2.00 19.00

8/29/96 13.00 1.00 14.00 17.00 2.00 19.00

8/30/96 11.00 2.00 13.00 13.00 3.00 16.00

Weekly Totals 71.00 27.50 2.58 90.00 41.75 2.16 -17%
9/2/96 0.00 0.00 0.00 0.00

9/3/96 15.00 2.00 17.00 18.00 3.00 21.00

9/4/96 15.00 1.00 16.00 17.00 2.00 19.00

9/5/96 13.00 1.00 14.00 17.00 2.00 19.00

9/6/96 12.00 2.00 14.00 14.00 3.00 17.00

Weekly Totals 61.00 27.50 2.22 76.00 33.75 2.25 2%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 10.00 1.00 11.00 0.00 0.00

9/10/96 14.00 2.00 16.00 0.00 0.00

9/11/96 14.00 1.00 15.00 0.00 0.00

9/12/96 0.00 0.00 0.00 0.00

9/13/96 11.00 2.00 13.00 0.00 0.00

Weekly Totals 55.00 34.25 181 0.00 0.00 0.00 0%
9/16/96 11.00 1.00 12.00 13.00 2.00 15.00

9/17/96 15.00 2.00 17.00 18.00 3.00 21.00

9/18/96 15.00 1.00 16.00 17.00 2.00 19.00

9/19/96 13.00 1.00 14.00 17.00 2.00 19.00

9/20/96 11.00 2.00 13.00 14.00 3.00 17.00

Weekly Totals 72.00 34.25 2.10 91.00 41.75 2.18 4%
9/23/96 11.00 1.00 12.00 13.00 2.00 15.00

9/24/96 14.00 2.00 16.00 18.00 3.00 21.00

9/25/96 15.00 1.00 16.00 17.00 2.00 19.00

9/26/96 13.00 1.00 14.00 17.00 2.00 19.00

9/27/96 11.00 2.00 13.00 15.00 3.00 18.00

Weekly Totals 71.00 41.75 1.70 92.00 41.75 2.20 30%
9/30/96 12.00 -1.67 1.00 11.33 13.00 2.00 15.00

10/1/96 14.00 -2.67 2.00 13.33 19.00 3.00 22.00

10/2/96 15.00 -2.17 1.00 13.83 17.00 2.00 19.00

10/3/96 13.00 -2.17 1.00 11.83 17.00 2.00 19.00

10/4/96 11.00 -2.83 2.00 10.17 14.00 3.00 17.00

Weekly Totals 60.49 41.75 145 92.00 41.75 2.20 52%
10/7/96 15.00 -3.66 1.00 12.34 13.00 2.00 15.00

10/8/96 17.00 -4.00 2.00 15.00 18.00 3.00 21.00

10/9/96 14.00 -3.33 1.00 11.67 17.00 2.00 19.00

10/10/96 16.00 -1.00 1.00 16.00 16.00 2.00 18.00

10/11/96 13.00 -3.50 2.00 11.50 13.00 3.00 16.00

Weekly Totals 66.51 41.75 1.59 89.00 41.75 213 34%
10/14/96 10.00 -3.00 7.00 5.00 3.00 8.00

10/15/96 19.00 -3.50 2.00 17.50 18.00 2.00 20.00

10/16/96 16.00 -2.00 1.00 15.00 17.00 2.00 19.00

10/17/96 16.00 -2.00 1.00 15.00 17.00 2.00 19.00

10/18/96 13.00 -2.00 2.00 13.00 13.00 3.00 16.00

Weekly Totals 67.50 41.75 1.62 82.00 41.75 1.96 21%
Totals 733.50 393.25 1.87 871.00 404.50 215 15%
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Driver Productivity Data

Year 1996 1997

Driver 188 188

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 0.00 0.00 1.00 None None 1.00

7/23/96 0.00 0.00 2.00 2.00

7/24/96 3.00 3.00 3.00 3.00

7/25/96 1.00 1.00 2.00 1.00 1.00

7/26/96 0.00 0.00 3.00 3.00

Weekly Totals 5.00 32.25 0.16 10.00 30.00 0.33 115%
7/29/96 0.00 0.00 4.00 none None 4.00

7/30/96 0.00 0.00 5.00 5.00

7/31/96 0.00 0.00 4.00 4.00

8/1/96 3.00 1.00 4.00 3.00 3.00

8/2/96 2.00 2.00 5.00 5.00

Weekly Totals 6.00 43.00 0.14 21.00 40.00 0.53 276%
8/19/96 2.00 2.00 4.00 4.00

8/20/96 1.00 1.00 3.00 -1.00 2.00

8/21/96 1.00 1.00 6.00 6.00

8/22/96 1.00 1.00 3.00 3.00

8/23/96 1.00 1.00 3.00 3.00

Weekly Totals 6.00 36.75 0.16 18.00 40.75 0.44 171%
8/26/96 0.00 0.00 3.00 none None 3.00

8/27/96 3.00 3.00 3.00 3.00

8/28/96 0.00 0.00 4.00 4.00

8/29/96 2.00 1.00 3.00 6.00 6.00

8/30/96 5.00 5.00 4.00 4.00

Weekly Totals 11.00 33.00 0.33 20.00 41.50 0.48 45%
9/2/96 0.00 0.00 0.00 0.00

9/3/96 3.00 3.00 6.00 -1.00 5.00

9/4/96 2.00 2.00 1.00 1.00

9/5/96 3.00 1.00 4.00 4.00 4.00

9/6/96 4.00 4.00 3.00 3.00

Weekly Totals 13.00 15.50 0.84 13.00 26.25 0.50 -41%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/9/96 0.00 0.00 7.00 7.00

9/10/96 0.00 0.00 2.00 2.00

9/11/96 0.00 0.00 4.00 4.00

9/12/96 1.00 1.00 2.00 3.00 -0.50 2.50

9/13/96 2.00 2.00 5.00 5.00

Weekly Totals 4.00 40.25 0.10 20.50 39.50 0.52 422%
9/16/96 2.00 2.00 1.00 None None 1.00

9/17/96 3.00 3.00 3.00 3.00

9/18/96 3.00 3.00 4.00 4.00

9/19/96 3.00 1.00 4.00 3.00 3.00

9/20/96 2.00 2.00 0.00 2.00 2.00

Weekly Totals 12.00 38.00 0.32 13.00 32.50 0.40 27%
9/23/96 2.00 2.00 2.00 None None 2.00

9/24/96 3.00 2.00 5.00 5.00

9/25/96 3.00 2.00 5.00 5.00

9/26/96 3.00 -0.50 1.00 3.50 3.00 3.00

9/27/96 0.00 0.00 4.00 4.00

Weekly Totals 9.50 39.00 0.24 19.00 32.00 0.59 144%
9/30/96 2.00 2.00 4.00 None None 4.00

10/1/96 1.00 1.00 4.00 4.00

10/2/96 4.00 4.00 3.00 3.00

10/3/96 2.00 2.00 4.00 4.00

10/4/96 1.00 1.00 4.00 4.00

Weekly Totals 10.00 41.25 0.24 19.00 40.75 0.47 92%
10/7/96 4.00 4.00 3.00 -0.50 3.00

10/8/96 4.00 4.00 3.00 -0.50 2.50

10/9/96 4.00 4.00 4.00 2.50

10/10/96 5.00 5.00 3.00 3.00

10/11/96 5.00 5.00 4.00 4.00

Weekly Totals 22.00 26.50 0.83 16.00 40.50 0.40 -52%
10/14/96 0.00 0.00 0.00 None None 0.00

10/15/96 4.00 -0.50 3.50 3.00 3.00

10/16/96 4.00 4.00 5.00 5.00

10/17/96 4.00 1.00 5.00 2.00 2.00

10/18/96 6.00 -1.32 4.68 2.00 2.00

Weekly Totals 17.18 41.25 0.42 12.00 33.75 0.36 -15%
Totals 115.68 386.75 0.30 181.50 397.50 0.46 53%
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Driver Productivity Data

Year 1996 1997

Driver 193 193

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev. Del. | Hours Prodcty Change
7/22/96 4.00 none none 4.00 7.00 none None 7.00

7/23/96 4.00 4.00 8.00 8.00

7/24/96 0.00 0.00 9.00 9.00

7/25/96 5.00 5.00 7.00 7.00

7/26/96 8.00 8.00 10.00 10.00

Weekly Totals 21.00 35.00 0.60 41.00 24.50 1.67 179%
7/29/96 8.00 8.00 8.00 8.00

7/30/96 6.00 6.00 7.00 7.00

7/31/96 4.00 4.00 7.00 7.00

8/1/96 5.00 5.00 6.00 6.00

8/2/96 5.00 5.00 8.00 8.00

Weekly Totals 28.00 35.00 0.80 36.00 41.00 0.88 10%
8/19/96 4.00 4.00 9.00 9.00

8/20/96 5.00 5.00 15.00 15.00

8/21/96 5.00 5.00 11.00 11.00

8/22/96 5.00 5.00 8.00 8.00

8/23/96 5.00 5.00 8.00 8.00

Weekly Totals 24.00 35.00 0.69 51.00 40.00 1.28 86%
8/26/96 5.00 5.00 8.00 8.00

8/27/96 5.00 5.00 9.00 9.00

8/28/96 5.00 5.00 9.00 9.00

8/29/96 5.00 5.00 7.00 7.00

8/30/96 5.00 5.00 9.00 9.00

Weekly Totals 25.00 26.00 0.69 33.00 41.50 0.80 -11%
9/2/96 0.00 0.00 0.00 0.00

9/3/96 5.00 5.00 9.00 9.00

9/4/96 5.00 5.00 9.00 9.00

9/5/96 5.00 5.00 8.00 8.00

9/6/96 5.00 5.00 7.00 7.00

Weekly Totals 20.00 35.00 0.57 33.00 33.00 1.00 75%
9/9/96 5.00 5.00 8.00 8.00

9/10/96 5.00 5.00 9.00 9.00

9/11/96 5.00 5.00 8.00 8.00

9/12/96 5.00 5.00 8.00 8.00

9/13/96 4.00 4.00 0.00 0.00

Weekly Totals 24.00 14.00 171 33.00 32.50 1.02 -41%
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Driver Productivity Data

Date Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Deliver Splits Rd. Trips | Rev.Del. | Hours Prodcty Change
9/16/96 5.00 5.00 8.00 8.00

9/17/96 5.00 5.00 9.00 9.00

9/18/96 5.00 5.00 8.00 8.00

9/19/96 4.00 4.00 6.00 6.00

9/20/96 4.00 4.00 9.00 9.00

Weekly Totals 23.00 35.00 0.66 40.00 43.00 0.93 42%
9/23/96 5.00 5.00 8.00 8.00

9/24/96 5.00 5.00 8.00 8.00

9/25/96 5.00 5.00 7.00 7.00

9/26/96 5.00 5.00 7.00 7.00

9/27/96 5.00 5.00 19.00 19.00

Weekly Totals 25.00 38.75 0.86 49.00 43.00 114 7%
9/30/96 13.00 -0.50 12.50 8.00 -0.72 7.28

10/1/96 14.00 -0.50 1.00 14.50 13.00 13.00

10/2/96 9.00 -1.00 1.00 9.00 9.00 9.00

10/3/96 11.00 -0.50 1.00 11.50 8.00 8.00

10/4/96 8.00 -0.50 1.00 8.50 7.00 7.00

Weekly Totals 56.00 38.75 145 44.28 43.25 1.02 -29%
10/7/96 10.00 -0.50 1.00 10.50 7.00 7.00

10/8/96 11.00 -0.50 1.00 11.50 10.00 10.00

10/9/96 8.00 1.00 9.00 7.00 7.00

10/10/96 12.00 -0.50 1.00 12.50 8.00 8.00

10/11/96 7.00 -0.50 1.00 7.50 7.00 7.00

Weekly Totals 51.00 40.00 1.26 39.00 40.00 0.98 -24%
10/14/96 8.00 -1.32 6.68 0.00 0.00

10/15/96 11.00 -0.50 1.00 11.50 10.00 10.00

10/16/96 7.00 -0.50 1.00 7.50 8.00 8.00

10/17/96 11.00 -0.50 1.00 11.50 9.00 9.00

10/18/96 7.00 -0.50 1.00 7.50 6.00 6.00

Weekly Totals 44.68 38.50 116 33.00 33.00 1.00 -14%
Totals 341.68 373.00 0.92 432.28 414.75 1.04 14%
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Driver Productivity Data

Year 1996 1997
Tota Prodcty 16.66 20.77
Change 24%
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Driver Productivity Data

Date Rev. Del. | Hours Prodcty Rev. Del. | Hours Prodcty Change
Totals 605.64 442.50 1.37 522.14 462.50 1.13 -185%
Totals 114.00 408.00 0.28 176.00 408.00 0.43 54%
Totals 595.33 395.00 151 796.85 408.00 1.95 30%
Totals 900.00 265.25 2.19 922.26 340.25 2.71 24%
Totals 493.64 520.50 0.95 243.00 314.00 0.77 -18%
Totals 905.50 418.00 2.17 921.00 384.00 2.40 11%
Totals 328.88 362.50 0.91 602.45 408.00 1.48 63%
Totals 138.33 400.75 0.35 420.00 408.00 1.03 198%
Totals 278.70 365.50 0.76 847.34 391.00 217 186%
Totals 708.65 388.00 1.83 600.00 467.25 1.28 -30%
Totals 403.72 321.50 1.26 728.00 409.00 178 42%
Totals 733.50 393.25 1.87 871.00 404.50 215 15%
Totals 115.68 386.75 0.30 181.50 397.50 0.46 53%
Totals 341.68 373.00 0.92 432.28 414.75 1.04 14%
6,561.45 | 554050 | 1.18427 8,263.82 | 5616.75 | 147128 24%
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Attachment E

Survey Instruments



Date: 2/26/97-2/28/97 Drivers. 14 resuondents

This survey is being conducted by George Mason University’s Institute for Public Policy
with Federal Highway Administration funds. Y our cooperation is greatly appreciated.

1. a. Do you get traffic information from your system, meaning dispatchers or other
drivers?

avYes 8
b. No 6
c. Don’t know, not sure 0
b. If yes,
How?
Two-way radio 7
From dispatchers 1
Paging system 1
Other driver 1
Formaly or informally?
Informal 6
Formal 2

How frequent?

Whenever an accident occurs

Depends on conditions

Whenever there is atraffic tie up

Several times a day but often not relevant
Two times a day

Everyday

Not often
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2. What could dispatchers do to provide better traffic information?

They're fine

Nothing

Nothing because driver works at night
Don’t know if they could

Listen to WTOP

Not their job

Hard to pick up dispatcher in Towson and Baltimore
Listen to the radio

Get drivers to communicate with dispatchers about traffic
problems.

Notify more often about delays

Tie in with Metro traffic would help

Dispatchers would tell drivers more often about delays if
drivers would report to dispatchers

Better communication between dispatchers and drivers

3. How do you communicate with dispatchers and other drivers?

Communication with dispatchers:
Two-way radio 1
Paging systems
Regular phone
Cellular phones
Briefly when at headquarters

= = 00N

Communication with other drivers:
Two-way radio
Paging system
Through dispatch
Celular phone
Briefly when at headquarters
When at warehouse
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4. How do you alert dispatchers and other drivers about delays?

Two-way radio with dispatcher 9

Two-way radio with drivers 7

Call dispatch, tell them about delay, and they relay it 3
to drivers

Tell dispatchers, not other drivers 1

Cannot tell drivers 1

Call dispatchers on cellular phone, with one 1

exception. When in Baltimore, driver contacts with a
cell phone beeper at a certain spot at a certain time.

5. How do you handle information about traffic delays?

Choose an dternative route

Avoid the delay

Depends on the situation, if afaster alternative route exits
Listen to the information, if bad, relay

Make a decision depending on the advice given

Avoid it unless you have a better route

PR PRP PN

6. What communication devices have you been using in the car that you drive? (Choose
all that apply)

a Two-way radio 13
b. Pagers 14
c. Cellular Phone 4
d. Other:
Listen to commercial radio for traffic reports 8
Listen to WTOP on radio 2
Listen to WMAC on radio 1
Scanners 1
CB’'s 1
Devices not in car:
Telephone on the side of the road 1

Traffic signs on interstate
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(Those who said two-way radios)
7. How helpful are two-way radios for avoiding traffic congestion? Would you say that
these devices are helpful, neither helpful nor harder, or harder?

a. Helpful 11
b. Neither helpful nor harder 1
c. Harder 1

(Those who said pagers)
8. How helpful are pagers for avoiding traffic congestion? Would you say that these
devices are helpful, neither helpful nor harder, or harder?

a Helpful 7
b. Neither helpful nor harder 6
c. Harder 1

(Those who said cellular phones)
9. How helpful are cellular phones for avoiding traffic congestion? Would you say that
these devices are helpful, neither helpful nor harder, or harder?

a Helpful 2
b. Neither helpful nor harder 2
c. Harder 0

(Those who said other devices)
10. How helpful are other devices for avoiding traffic congestion? Would you say that
these devices are helpful, neither helpful nor harder, or harder?

a. Helpful 1
b. Neither helpful nor harder 1
c. Harder 0



11. What could dispatchers do to provide better traffic information?

Nothing 5
Notify more often about delays 2
Being more detailed and specific 1
Listen to WTOP 1
Do what they are doing 1
Driver has a better view of areathat he's traveling 1
Listen to commercial radio reports 1
Tie in with Metro traffic would help 1
Dispatchers would tell drivers more often about delaysif 1
drivers would report to dispatchers
Better communication between dispatchers and drivers 1

12. If dispatchers could provide exact routes for you to follow, would this information
improve your work?

aYes 7
b. No 6
c. Don’t know, not sure 1

13. Would you use the directions provided by the dispatchers?

a Yes 8
b. No 4
c. Don't know, not sure 2
14. If no, why not?
Drivers know routes better than dispatchers. 3

Driver knows Fairfax county very well. 1



15. What roads should be typically avoided and when? (LIST FIVE)

Rush hour: 1-66

Rush hour: Beltway

Rush hour: 1-95

Rush hour: Woodrow Wilson Bridge

All of them

Rush hour: 1-395, Route 1, 14th Street Bridge, Route 7,
al roadsin DC

NY Avenue-aways, 1-95 Springfield south during
evening rush hour, Wisconsin Avenue-always

In the morning: 1-395 and 1-495

Eactuals

1. Are you male or female?

a Mae 13
b. Female 1
2. How old are you?
a 18-25 0 d.46-55
b. 26-35 0 e.56-65
c. 36-45 4 f. 66 and older

3. How long have you worked for this company?

a. Less than three months

b. Three to six months

c. Over six months but less than a year
d. Between 1 and 2 years

e. Two or more years

4. How long have you driven for this company?

a. Less than three months

b. Three to six months

c. Over six months but less than a year
d. Between 1 and 2 years

e. Two or more years
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Post-Implementation Driver Survey

Date: Driver Number

This survey is being conducted by George Mason University’s Center for Transportation and
Land Policy in The Ingtitute of Public Policy, and constitutes a follow-up to the survey you
participated in last Spring. Your cooperation is greatly appreciated.

1. Since Dispatch Tools has been implemented do you find that it is for you to avoid
congestion?

a Much easer
14/c b. Somewhat easier

c. No difference

2. Do you find that you are getting more timely information from dispatchers since Dispatch
Tools has been implemented?

a Yes
11/c b. No change
c. Don't know
Magjority were unsure about “timeliness’ of information.

3. Has your method of alerting other drivers about delays changed since Dispatch Tools has been
implemented?

a Yes
14/b b. No

4. If your answer to #3 was yes, in what way has it changed?

5. Has Digpatch Tools enabled you to make more deliveries per hour than before?
7la a Yes

2/b b. No

5/c c. Don't know

6. Overal, would you say that Dispatch Tools has been a good or bad thing for you?
a. Good

14/c b. Bad
c. Don't know

In what way?

7. Additional comments:



Date: 2/28/97 and 3/5/97 Dispatchers: 7 respondents

This survey is being conducted by George Mason University’s Ingtitute for Public Policy
with Federal Highway Administration funds. Y our cooperation is greatly appreciated.

1. a. Do you get traffic information from your system, meaning drivers or other
dispatchers?

avYes 7
b. No 0
c. Don't know, not sure 0
b. If yes,
How?

Communication between drivers and dispatchers using 5
two-way radios

Verbal communication among dispatchers 4

Drivers communicate to dispatchers by regular phone. 2

Relayed from drivers, dispatchers, and customer service 1

Dispatchers usually communicate verbally, but sometimes 1
in written form.

Dispatchers overhears other dispatchers 1

Formaly or informally?

Informal 7
Formal 0

How frequent?

Whenever there's a problem 4

Depending on weather conditions and the time 1
of day

Depends on traffic and time of day 1

Infrequently 1



2. What could drivers do to provide better traffic information?

Being more specific as to where, when, or what the problem is

Nothing

Keep description of situation brief

Independent drivers are less willing to give information unless
affecting them, but company drivers are usually very helpful
about any problem.

Try to determine if a problem will last more than 5 minutes 1
and whether to call them in; try to use value judgment if
problem is major or minor

Drivers should communicate about problems not affecting them.

K eep us posted 1
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3. Route optimization allows the dispatcher to find the best route between point A and
point B. Using such a system, do you think that you would have time to give specific
directions to every driver who needed them?

aYes 2
b. No 4
c. Don't know, not sure 1

4. Do you think that the drivers would follow your directions?

aYes

b. No

c. Don't know, not sure

Not originally offered: not always
or not every driver

5
0
0
2



5. What roads should be typically avoided and when? (LIST FIVE)

Rush hour: 1-66 3
Rush hour: 1-395 2
Beltway between Cabin John Bridge and Route 50 between 1

3 pm-6 pminto MD; 1-270 split to Tysons 7 am to 9 am into VA;
Wilson Bridge into MD 3 pm-6 pm and 7 am-9 am into VA; avoid
[-66 westbound 4 pm-7 pm; avoid I-66 eastbound 6 am-9:30 am;
avoid [-395 southbound DC to Woodbridge 4 pm to 7 pm; every
road at rush hour

Rush hour: 1-95 outside the beltway south, Cabin John Bridge 1
and Woodrow Wilson Bridge

Whitehurst Freeway-always, NY Avenue, NE, during rush hour, 1
Woodrow Wilson Bridge when doing construction in the middle

of the night
Tysons Corner 5 pm; 1-95 and 1-495 3 pm to 7 pm; 1
Rockville Pike 3 pm to 7 pm
Avoid [-495 whenever possible 1
All roads during rush hour 1
Don’'t know 1

6. How do you communicate with drivers and other dispatchers?

Communication with drivers:

Paging systems 6

Two-way radio 6

Regular phone 5

Cédlular phones 2
Communication with other dispatchers:

Talk to each other 7

Written messages 3

Paging system 1



7. How do you aert drivers and other dispatchers about delays?

Communication with drivers
Two-way radio
Paging system
Regular phone
Céllular phone
Genera page out to the drivers
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Communication with other dispatchers
Verba communication 7
Written notes

Paging system 1

N

8. How do you handle information about traffic delays?

Suggest aternative route

First, make a general announcement on the two-way radio; if a
driver callsin on the phone and he'sin the area, you'll let him
know.

Announce it several times until traffic congestion is gone

Relay over two-way radio to drivers

Communicate with dispatchers in the office

Make an announcement “Be Advised’

9. How could your communication system be improved?

If we had GPS, so we'd know where all the vehicles are

a any time.
More cooperation between incoming and outgoing information
More cooperation between drivers and dispatchers
Radios with a stronger signal to communicate over alarge distance
Okay, other than finding drivers who know what they are doing
Need updated radio
More accurate information
Don’'t know
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Eactuals

1. Are you male or female?

a Mae

b. Female
2. How old are you?

a 18-25 0 d.46-55 2

b. 26-35 1 e.56-65 0

c. 36-45 3 f. 66 and older 0
One respondent refused to pick a category and said that he was over 50.

3. How long have you worked for this company?

a. Less than three months

b. Three to six months

c. Over six months but less than a year
d. Between 1 and 2 years

e. Two or more years
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4. How long have you dispatched for this company?

a. Less than three months

b. Three to six months

c. Over six months but less than a year
d. Between 1 and 2 years

e. Two or more years
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Post-Implementation Dispatcher Survey

Date: Dispatcher Number:

This survey is being conducted by George Mason University’s Center for Transportation and
Land Policy in The Ingtitute of Public Policy, and constitutes a follow-up to the survey you
participated in last Spring. Your cooperation is greatly appreciated.

1. Have you observed any changes in the communication process between you and drivers since
Dispatch Tools has been implemented?

I/a a Much improved
4/b b. Somewhat improved
I/c c. No change

d. Deteriorated

2. Has Dispatch Tools provided you with better information about traffic conditions? If yes in
what way?

a Yes
6/b b. No

a. More timely
b. More accurate
c. Other (Explain)

3. Has Dispatch Tools had any negative effect on communication with drivers?
a Yes (Explain)
6/b b. No

4. Has Dispatch Tools changed your method of informing drivers and other dispatchers about
delays? Explain.

a Yes
6/a b. No

According to the respondents the paging element in DispatchTools™ facilitates
communication with drivers.

5. Overdl, has Dispatch Tools been a good thing for you? Explain on back.
5/a a Yes
/b b. No

Dispatchers found it easier to keep track of the fleet. They saw improved efficiency in
the dispatching operation and better communication among dispatchers. They liked the multiple
sorting and grouping options, but found the learning curve quite steep.



