APPENDIX D

OFFROAD MODEL CHANGE

TECHNICAL MEMO

ADDENDUM

to

OFFROAD Modeling Change Technical Memo
The OFFROAD Modeling Change Memo discussed that during the process of updating the emissions inventory for TRUs, engine manufacturers were asked to provide staff with data regarding TRU and TRU generator set PM engine emission rates.  Although some manufacturers responded by providing PM emission factor estimates, no test data was received.  The zero-hour rates provided by the manufacturers suggest lower zero-hour emission rates than currently assumed in the OFFROAD model.  Staff attempted to validate these estimates by reviewing engine certification data in both the U.S. EPA and ARB engine certification data bases.  However, using the engine models and engine families provided by the TRU engine manufacturers resulted in finding only a small fraction of the engines that have been used in TRUs since these engines required emissions certification.  In the absence of new test data and engine certification data, staff chose to utilize the current OFFROAD PM emission factors.

It was noted in the OFFROAD Modeling Memo, however, that based on the manufacturers submission, the possibility exists that the zero hour emissions estimates of TRUs may be lower than currently assumed.  To get an estimate of the potential magnitude of this difference, staff used the PM emission factors provided by the engine manufacturers to estimate the year 2000 statewide fleet average PM emissions factors for each horsepower category.  Staff substituted the average manufacturer PM emission factor for each model year in which data was available from all engine manufacturers supplying engines in a horsepower category.  The OFFROAD Model PM emission factors were applied to those model years where data was not available from all engine manufacturers supplying engines in a horsepower category.   These factors were applied to the remaining model year populations of TRU and TRU generator sets that were modeled to be in use in year 2000.  Deterioration factors from the OFFROAD Model and fuel factors that adjust emissions for sulfur content were applied.  This produced a statewide PM emission factor that averaged 25percent less considering all horsepower categories than what was estimated using just the OFFROAD Model emission factors.

This difference was determined to be large enough to warrant an adjustment in the PM Emissions for years 2000 through 2020.  The values that were calculated from the OFFROAD Model were multiplied by 75 percent to revise the PM emissions for 2000 from 2.65 tons per day to 1.98 tons per day and for 2010, the PM emissions were revised similarly from 3.19 tons per day to 2.23 tons per day.  Table D-1 shows these revised emissions.  Table D-1 also includes the assumptions that Tier 4 Nonroad emission standards would be implemented in 2008 ("interim standards) and 2013 ("long term standards) and that the ATCM would be implemented according to the proposed schedule.

Table D-1
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Composite Emission Factor = ZH + (DR * cumulative hours)

ZH - Zero hour

DR - Deterioration rate


Staff plans to continue the effort to identify the certified emission values for all TRU engines that have been certified and the related deterioration factors that would apply.  These factors will be used to improve the accuracy of the TRU and TRU generator set emission inventory.

TRU and TRU generator set NOx emissions were estimated using the OFFROAD Model as shown in Table D-2.  The estimate included the assumptions that the Tier 4 Nonroad emission standards would be implemented in 2008 ("interim standards) and 2013 ("long term standards) and that there would be a 10 percent NOx reduction associated with implementation of the TRU ATCM.

Table D-2
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OFFROAD Modeling Change Technical Memo

SUBJECT:
Revisions to the Diesel Transport Refrigeration Units (TRU) Inventory
LEAD:
Sandee Kidd

SUMMARY

Transport refrigeration units (TRUs) are diesel powered cooling units that are installed on vehicles used in transporting produce, meat, dairy products, and other perishable goods.  TRUs are found on refrigerated vans, trucks, trailers, and railroad cars.

TRU emissions are estimated in the Air Resources Board’s (ARB or Board) OFFROAD model.  Since late 2002, ARB staff obtained more up to date population and activity estimates from surveys of TRU manufacturers.  We analyzed these data and are proposing to use the results to revise the input factors to the OFFROAD model.  Staff proposes to revise the population, activity, load factor, average horsepower, survival rates, and useful life estimates for TRUs.  These modifications are projected to decrease the emissions inventory of oxides of nitrogen (NOx) by 6.72 tons per day, and increase hydrocarbons (HC) by 4.60 tons per day and particulate matter (PM) by 0.03 tons per day, statewide in the year 2000 (See Table 1).  For 2010, the emissions inventory is projected to increase by 0.84 tons per day for PM, 4.31 tons per day for NOx, and 4.61 tons per day for HC compared to the current estimates (See Table 2).

Table 1

Statewide TRU Emissions Inventory in Tons per Day in 2000


PM 
PM 
NOx 
NOx 
HC
HC

Horsepower
Existing
Proposed
Existing
Proposed
Existing
Proposed

<15 hp
NA
0.06
NA
0.84
NA
0.11

15-25-hp
0.02
0.04
0.20
0.44
0.03
0.09

25-50 hp (CA)
0.43
1.82
2.80
12.67
1.64
6.75

25-50 hp  

 Out-of-state
NA
0.60
NA
4.18
NA
2.22

25-50 hp (Rail)
NA
0.13
NA
0.93
NA
0.49

> 50 hp
2.17
NA
22.78
NA
3.39
NA

Totals
2.62
2.65
25.78
19.06
5.06
9.66

Table 2
Statewide TRU Emissions Inventory in Tons per Day in 2010


PM 
PM 
NOx 
NOx 
HC
HC

Horsepower
Existing
Proposed
Existing
Proposed
Existing
Proposed

<15 hp
NA
0.06
NA
0.81
NA
0.09

15-25-hp
0.01
0.04
0.15
0.47
0.02
0.06

25-50 hp (CA)
0.40
2.20
2.64
16.37
1.35
6.11

25-50 hp  

 Out-of-state
NA
0.73
NA
5.40
NA
2.02



25-50 hp  

Rail
NA
0.16
NA
1.21


NA
0.45

> 50 hp
1.94
NA
17.16
NA
2.56
NA

Totals
2.35
3.19
19.95
24.26
3.93
8.74

BACKGROUND

The emissions inventory for TRUs is calculated in the OFFROAD model in tons per day using the following equation:

Emission Inventory = Emission Rate*Population*Activity*Average Horsepower*Load Factor

The emission rates are pollutant specific and are expressed in grams/horsepower-hour (gms/hp-hr).  Activity is expressed in hours/year or hours/day of engine run time.  The “average horsepower” is defined as the average maximum rated horsepower within each horsepower group.  The “load factor” is the average operation level in a given application and is expressed as a percent of the engine manufacturer’s maximum horsepower ratings.  The population estimate is a function of original sales, useful life and survival rate of the equipment.

With the exception of the emission rates, all other factors used in the current emissions inventory calculations were obtained from the 1997 Power Systems Research (PSR) report.  PSR is an independent marketing firm involved in research and development related to engine product life cycles.  The ARB approved the current emission inventory for diesel-powered TRUs in January of 2000.

INPUT FACTORS

Useful Life

Useful life is defined as the age at which at least fifty percent of the originally sold equipment population still exists.  However, some of the remaining engines could last twice as long.  Currently, the useful life for TRU’s in the OFFROAD model is assumed to be 16 years.  The staff proposes to reduce this estimate to 10 years based on the responses to the survey of TRU manufacturers.

Survival Rate
The survival rate curve describes the percentage of the original equipment population remaining in the fleet as a function of age.  For TRU’s, this estimate was obtained from the PSR database.  However, based on conversations with manufacturers, it was determined that in the last ten years, the trend showing a rapid decrease in the population may not be realistic.  Therefore, the survival rate of TRUs 11 to 20 years old was revised to reflect a more gradual decrease in population. In addition, survival rate for age 0 was modified from 0.5 to 1.0 to reflect that age 0 includes sales for the entire calendar year.  Table 3 compares the survival rates from PSR at the useful life of 10 and 16 years, to the proposed survival rate.

TRU Sales 
The current estimate of the population of TRUs by horsepower group was obtained from PSR.  The proposed revision to the population was derived from national TRU sales data provided by TRU manufacturers and TRU engine manufacturers, reported for a twelve year period between 1991 and 2002 for each horsepower category.  A curve fit of the data was performed to estimate the sales going back to 1981 for each horsepower category (See Charts 1, 2, and 3).  The “Original Sales” data shown in Charts 1, 2, and 3 represent an estimate of the number of TRUs originally sold in a particular year in the entire U.S. and should not be confused with the actual population in a given calendar year. 

Using the 1997 Commodity Flow Survey data from the U.S. Census Website (www.census.gov), it was determined that the truck ton-mile share in California compared to the entire U.S. for refrigerated goods is 6.4 percent.  Refrigerated goods include meats, agricultural products and other prepared perishable goods.  Therefore, 6.4 percent of the U.S. TRU sales in all horsepower groups were assumed to be in California.

Table 3

Comparison of TRU Survival Rates from Original Sales (%)

                                       Age
Current (PSR)

Survival Rate

Useful Life = 10
Proposed

Survival rate
Useful Life = 10
Current (PSR)

Survival rate

Useful Life = 16

0
0.50
1.00
0.50

1
0.98
0.98
0.99

2
0.97
0.97
0.98

3
0.95
0.95
0.97

4
0.92
0.92
0.96

5
0.90
0.90
0.95

6
0.87
0.87
0.93

7
0.83
0.83
0.91

8
0.80
0.80
0.90

9
0.75
0.75
0.88

10
0.50
0.67
0.84

11
0.25
0.59
0.83

12
0.20
0.49
0.82

13
0.17
0.38
0.80

14
0.13
0.26
0.76

15
0.10
0.12
0.70

16
0.08
0.08
0.50

17
0.05
0.05
0.30

18
0.03
0.03
0.24

19
0.02
0.02
0.20

20
NA
NA
0.18

21
NA
NA
0.17

22
NA
NA
0.16

23
NA
NA
0.12

24
NA
NA
0.10

25
NA
NA
0.09

26
NA
NA
0.07

27
NA
NA
0.05

28
NA
NA
0.04

29
NA
NA
0.028

30
NA
NA
0.017

31
NA
NA
0.010

32
NA
NA
0.005

Chart1:  TRU U.S. Sales for < 15 hp engines
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Chart 2: TRU U.S. Sales for 15-25 hp engines
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Chart 3: TRU U.S. Sales for 25-50 hp engines
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Population
(California Registered TRU)

Using the manufacturers sales data and sales equations, 20 years of sales were estimated and the revised survival rates were applied to update the TRU population assumed to be installed on California registered, on-road vehicles as shown in Table 4.  These numbers will be used in the offroad model.
(Out of State TRU)

In California’s on-road vehicle emissions inventory model, EMFAC2002, it is assumed that 25 percent of the total heavy-heavy duty diesel (HHDD) truck population that travels on California roads are trucks registered outside of California.  This equates to 33 percent of the California only HHDD trucks.  Using the estimate cited above for the 25-50 hp category, staff included an additional 7,515 TRUs into the 25-50 hp group to account for TRUs operating in California that are installed on trucks registered out of state.  For purposes of emissions calculation, staff assumed that these out of state TRUs have the same age distribution and usage as TRUs installed on California registered trucks.

(Railcar TRUs) 

ARB staff also sent surveys to several railroad operators that do business in California regarding the use of refrigerated railcars.  Staff used the American Association of Railroads UMLER files to obtain the U.S. population of railcars with mechanical refrigeration systems (reefer railcars).  Reefer railcars use TRUs in the 25-50 hp group. Using the Commodity Flow Survey data mentioned earlier, it was determined that the rail ton-miles in California compared to the entire U.S. for refrigerated goods is 19 percent.  Therefore, 19 percent of the U.S. reefer railcar usage was assumed to occur in California.  Due to the lack of additional information, staff again assumed the same age distribution and usage for railcar TRUs as that used for TRUs that are installed on California registered trucks (See Table 4).

Table 4

Statewide TRU Population in CY 2000

 Horsepower

Group
Existing

Population
Proposed

Population

<15 hp    (Ca)
0
4623

15-25 hp (Ca)
1517
1947

25-50 hp (Ca)
8412
22772

25-50 hp                          (Out of State)
0
7515

    25-50 hp (Rail)
0
1678

>50 hp
30902
0

Total
40831
38535

Unlike the existing estimates in the OFFROAD model, data provided by manufacturers and railroad operators indicated that there are a significant number of TRUs under 15 hp and there are no TRUs over 50 hp.

Average Horsepower, Load Factor, and Usage
Each engine in a specific application is assumed to operate for the average annual number of hours at the average load factor number. The average horsepower values, load factor, and usage estimates currently used in the OFFROAD model were taken from the PSR database.  Survey responses obtained from the manufacturers also provided data to update these estimates.  The revised estimates are compared to current estimates in Table 6 that summarizes all of the current and proposed input factors used to calculate the TRU emissions inventory. 

Growth Factors

Growth factors (GF) used to forecast yearly sales beyond the year 2000 are derived from socio-economic indicators (e.g., housing units and manufacturing employment) that are assumed to have a close relationship with the off-road equipment categories.  Growth factors contained in the OFFROAD model were obtained from the 1994 study by California State University, Fullerton (CSUF) entitled “A study to Develop Projected Activity for Non-Road Mobile Categories in California, 1970-2020.”   Growth factors for the proposed revisions of the OFFROAD model for the TRU category are derived from the average growth indicated by yearly sales data provided by the manufacturers.  Actual, rather than average growth factors were used for years where the sales data were available.  Table 5 shows the growth factors by hp for 2003+ calendar years.

Table 5

Yearly Growth Factors for TRU for Calendar years 2003+

HP
GF (%)

<15
4.58

15-25
3.04

25-50
5.20

Table 6
TRU Input Factors

HP GROUPS
<15 hp
15-25 hp
25-50 hp
>50 hp

Average hp





Existing
NA
17
39
56

Proposed
10
17
34
NA

Activity (hrs/yr)





Existing
NA
750
1341
1341

Proposed
1038
1038
1465
NA

Load Factor 





Existing
NA
0.50
0.28
0.28

Proposed
0.64
0.64
0.53
NA

Population (CY 2000) 





Existing
0
1517
8412
30902

Proposed
4623
1947
31965
NA

Useful Life (yrs )





Existing
NA
6
16
16

Proposed
10
10
10
NA

Fleet Average NOx gms/hp-hr (CY 2000)

Existing
NA
6.82
7.53
11.61

Proposed
9.04
6.64
6.89
NA

Fleet Average PM gms/hp-hr (CY 2000)

Existing
NA
0.60
1.15
1.10

Proposed
0.65
0.57
1.00
NA

Fleet Average HC gms/hp-hr  (CY2000)

Existing
NA
1.03
4.04
1.73

Proposed
1.19
1.28
3.72
NA

Emission Rates
The emission rates used in this analysis are those currently used in the OFFROAD model.  These rates are based on pre-1995 diesel fuel.  Fuel correction factors are applied in the model to reflect lower emissions due to low sulfur and aromatic content of 1995+ diesel fuel in California.  Staff is not proposing to modify these estimates at this time (See Attachment A).  Although the basic emission rates did not change, the proposed fleet average emissions as shown in Table 6 differ because the population distribution has been revised.   

During the process of updating the emissions inventory for TRUs, engine manufacturers were asked to provide staff with data regarding their emission rates.  Although some manufacturers responded by providing emission factor estimates, no test data was received.  The zero hour rates provided by the manufacturers suggest lower zero hour emission rates than currently assumed in the OFFROAD model.  Staff attempted to validate these estimates using certification data but found that only a small fraction of the in-use engines was represented in the manufacturers’ submissions.

In the absence of new test data, staff chose to utilize the current OFFROAD emission factors.  It should be noted, however, that based on the manufacturer submission, the possibility exists that the zero hour emissions estimates of TRUs may be lower than currently assumed.  The current inventory reflect our best available estimate but the inventory will continue to be refined and improved as more data is collected.

GENERATOR  SETS  FOR TRUs (25-50HP)

The methodology used to estimate the emission inventory for generator sets used in TRU applications is similar to that described earlier in this document.  Sales data were provided by generator set manufacturers for a ten year period between 1991 and 2000.  Similar to TRUs, a curve fit of the data was performed to estimate the sales going back to 1981.  Based on TRU generator set manufacturer’s responses to ARB’s surveys, the average horsepower, load factor and the activity was assumed to be 31 hp, 0.45 and 1100 hours per year, respectively.  The useful life used was 10 years, which is the same as used for TRUs.  In addition, emission factors used are the same as TRUs. Based on yearly sales data the yearly average growth factor was determined to be 

10.2 percent. Table 7 shows the population along with the emissions in tons per day for the years 2000 and 2010.

Table 7

Statewide TRU Related Generator Sets for TRUs Emissions Inventory

(tons per day)


PM

Proposed
NOX

Proposed
HC

Proposed
POPULATION

Proposed

CY   2000
0.08
0.59
0.29
1844

CY   2010
0.13
1.14
0.30
4870

REASON FOR CHANGE

In support of pending regulation and in light of new data made available by TRU manufacturers, staff is proposing to update the emissions inventory for this segment of the off-road engine population as outlined above.

METHODOLOGY

The current estimates of population, average horsepower, activity and load factor will be updated to conform to the data recently provided by TRU manufacturers.  Reflecting these proposed changes will affect the emissions inventory for this category of engines.  


[image: image9.png]TRU and TRU Generator Sets In Use Compliance Program Emissions Benefit
For Oxides of Nitrogen (NOx) Emissions
o 2007 2008 2009 2010 2011 2012 | 2013 2014 2015 2016 2017 2018 2019 2020
<15
Baseline tpd | 0532 0622 0814 0607 0604 D605 D609 0819 0838 0860 0867 0918 0954 0995
Aftertpd 0832 0822 0780 0775 0772 0773 0780 0731 0811 0833 0860 0891 092 0966

Benefittpd | 0.000 0000 0034 0033 0032 0031 0030 0028 00%7 007 007 007 0028 0029
1525
Baseline tpd | 0.474 0.474 (0474 0475 0476 0479 0452 0487 0494 0503 0513 0525 0538 0553
Aftertpd 0474 0474 045 0455 0458 0450 0464 0470 0478 0486 0.49 0508 0521 0.5%
Benefittpd | 0.000 0000 0018 0018 0018 0.018 0018 0017 0017 0.016 0017 0017 0017 0017
2550ca
Baseline tpd 15,202 15,550 15.933 16.368 16.674 17.442 17.392 17.419 17.486 17.678 17.706 17.859 18.059 18.298
Aftertpd 15202 15550 15.33 15769 16.257 16.835 16.783 16.798 1B.845 12.067 17.152 17.279 17.449 17.655
Benefittpd | 0.000 0000 0597 0600 0607 0607 0609 0621 0641 5521 0554 0580 0610 0643
25.50fed
Baseline tpd | 5017 5132 5268 5402 56569 6766 6740 5748 5771 5801 5843 5894 5980 6038
Aftertpd 5017 5132 5061 5204 5368 5556 5539 5544 5550 3979 5660 5702 5758 5825

Benefittpd | 0.000 0000 0197 0198 0200 0.200 0201 0205 0212 1822 0183 0191 0201 0212

25.50rail
Baseline tpd  1.120 1146 1174 1206 1243 1285 1262 1284 1288 1295 1305 1316 1.331 1.348
After tpd 1120 1146 1130 162 1199 1241 1237 1238 1.241 0888 1264 1273 1286 1301

Benefittpd 0000 0000 0044 0044 0045 0045 D045 D046 0047 0407 0041 0043 0045 0047
2550gensets
Baseline tpd | 0914 0978 1051 113 1232 1341 1391 1451 1515 1585 1665 1755 1858 1974
Aftertpd 0914 0978 1025 1106 1200 1306 1353 1403 1463 1175 1623 1710 1809 1821
Benefittpd 0000 0000 0026 0029 0032 0035 003 0042 0046 0410 0042 0045 0049 0053
Total Benefit tpd 0,000 0000 0916 0922 0935 0937 0841 0958 0990 8203 0662 0903 0950 1002
Prepared by Sandee Kidd

Date October 9, 2003
In use compliance scenario provided by Toni Andreani is shown in the worksheet "complianc

fing" emissions assume that Tier 4 Nonroad standards are implemented in 2008 (‘interim" standards) and 2013 (‘long term” stz
emissions includes the effects of implementing the TRU ATCM in-use petformance standards and assumes a 10% NOX redu
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[image: image8.png]TRU and TRU Generator Sets In Use Compliance Program Emissions Benefit

For Particulate Matter (PM) Emissions

o 2007 2008 2009 2010 2011 2012 | 2013 | 2014|2015 2016 2017 2018 2019
<5
Baseline tpd 0.044/0.043 0.041 0,040 0.036 0.037 0,036 0.035 0.034 0.034 0,034 0.034 0.034
after tpd 0.044/0.043 0,033 0,032 0.028 0.027|0.025 0.024 0.022 0.022 0,022 0.023 0.024,
Benefit tpd 0.000/0.000 0,008 0.008/0.009 0.010/0.011/0.012 0.012 0.012 0.011 0011 0.010
1525
Baseline tpd 0.026/0.025 0.024 0,023 0.023 0.022/0.0210.021 0,020 0.020 0,020 0.020 0.020
after tpd 0.026 0.025 0.019 0,019 0.017 0.016/0.015 0.014 0.013 0.013 0.013 0.013 0.014,
Benefit tpd 0.000/0.000 0,005 0,005 0,005 0,006 0,006 0.007 0,007 0.007 0,007 0.006 0.006
265000
Baseline tpd 1.699 1568 1527 1.481 1.431 1375 1.265 1.155 1,045 0931 0.819 0.711 0613
after tpd 1.599 1,568 1.131 1.075 0.953 0,880 0.754 0,631 0,506 0.396 0.380 0.308 0.245
Benefit tpd 0.000/0.000 0,396 0,405 0.467 0.435 0.511/0.524 0539 0.535 0,439 0.403 0.368
25.50red
Baseline tpd 0528 0517 0.504 0,489 0.472 0.454/0.418 0,381 0.345 0.307 0.270 0235 0.202.
after tpd 0528 0517 0.373 0,355 0.316 0.290 0.249 0,208 0.167 0.1310.125 0.102 0.081
Benefit tpd 0.000/0.000 0,131 0.134/0.154 0.163/0.189 0.173 0.176 0.176 0.145 0.133 0.122.
25.50rs
Baseline tpd 0.120/0.118/0.115 0.111/0.107 0.102/0.094 0.085 0.077 0.059 0,080 0.052 0.045
after tpd 0.120/0.118 0.084 0,080 0.072 0.065|0.056 0.047 0.037 0.029 0,028 0.023 0.018
Benefit tpd 0.000/0.000 0,030 0.0310.035 0.037|0.038 0.039 0,040 0.040 0,032 0.030 0.027.

25 50gensets

Baseline tpd 0.084/0.084 0,085 0,085 0.086 0.087|0.083 0.078 0.073 0.057 0,080 0.053 0.047
after tpd 0.084/0.084 0,089 0.067 0.063 0.06D 0.053 0,046 0.038 0.031 0.031 0.026 0.021
Benefit tpd 0.000/0.000 0,016 0.018/0.023 0.027|0.030 0.033 0.035 0.035 0,029 0.028 0.026

Sums from above

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2013 2019
BaselinewiTiera 198 2.1 22 23 235 24 243 2.401 2.355 2.295 2.228 2.156 2077 1.917 1.756 1.594 1.427 1.262 1.104 0.962
wihTRUATCM | 198 21 22 23 235 24 243 2.401 2.355 1.710 1628 1.462 1.338 1.152 0.970 0.783 0,623 0599 0.495 0.402
Em Reduxns (tpd) 0.000 0,000 0,000/0.000 0.000/0.000 0,000 0.000 0,000 0.585 0,600 0.635 0.739 0.765 0.766 0.811 0,805 0.664 0.6100.559

EmRedux(py) 0 0 0 0 0 0 0 0 0 214 219 254 270 279 287 2%

selie" ncludes the effects of implementing "terin” Tier 4 Nonyoad standiards in 2008 and ‘long term” Tir 4 n 2013
fer” inclues the effects of inplementing the TRU ATCH n-use performance standards wih the follwing assumptions:

50% recucton for modelyeer 2001 and previous, starting 2008 (December 31, 2008 complnce date)

50% reducton for modelyear 2002, starting 2010 (December 31, 2008 complance dte)

5% reducton for model years 2003 anl subsectuert, starting 7 years aer mocel year (December 31,2010 complance date for 2007)
5% reducton for modelyear 2001 and previous, starting 2016 (December 31, 2015 complance date)

85% reduction for model year 2002, starting 2017 (December 31, 2016 compliance date).
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<15 hp

										TRU Sales Data Curve Fitting 5/30/03

		<15 hp Sales Data

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Yanmar		4416		3990		3390		3771		4529		5314		3818		5789		5231		6610		5091		2102		3600

		Kubota		766		702		886		1323		1549		1501		1483		2134		2550		2911		2496		2083		2263

		Total U.S.		5182		4692		4276		5094		6078		6815		5301		7923		7781		9521		7587		4185		5863

						<15 hp U.S. Sales												SUMMARY OUTPUT

		1990		12		5182

		1991		11		4692												Regression Statistics

		1992		10		4276												Multiple R		0.4268810624

		1993		9		5094												R Square		0.1822274415

		1994		8		6078												Adjusted R Square		0.1078844816

		1995		7		6815												Standard Error		1542.9849912804

		1996		6		5301												Observations		13

		1997		5		7923

		1998		4		7781												ANOVA

		1999		3		9521														df		SS		MS		F		Significance F

		2000		2		7587												Regression		1		5835758.79120879		5835758.79120879		2.4511728049		0.1457329244

		2001		1		4185												Residual		11		26188829.5164835		2380802.68331668

		2002		0		5863												Total		12		32024588.3076923

		Original <15 hp sales = -179.066*(#yrs prior to 2002)+7251.165																		Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						Original <15hp Sales												Intercept		7251.1648351648		808.7438848244		8.9659593986		0.0000021753		5471.1306461016		9031.1990242281		5471.1306461016		9031.1990242281

		2002		0		7251												X Variable 1		-179.0659340659		114.3736570405		-1.5656221782		0.1457329244		-430.800783232		72.6689151002		-430.800783232		72.6689151002

		2001		1		7072

		2000		2		6893

		1999		3		6714

		1998		4		6535												RESIDUAL OUTPUT

		1997		5		6356

		1996		6		6177												Observation		Predicted Y		Residuals

		1995		7		5998												1		5102.3736263736		79.6263736264

		1994		8		5819												2		5281.4395604396		-589.4395604396

		1993		9		5640												3		5460.5054945055		-1184.5054945055

		1992		10		5461												4		5639.5714285714		-545.5714285714

		1991		11		5281				2.5%		Growth Rate						5		5818.6373626374		259.3626373626

		1990		12		5102												6		5997.7032967033		817.2967032967

		1989		13		4923												7		6176.7692307692		-875.7692307692

		1988		14		4744												8		6355.8351648352		1567.1648351648

		1987		15		4565												9		6534.9010989011		1246.0989010989

		1986		16		4386												10		6713.967032967		2807.032967033

		1985		17		4207												11		6893.032967033		693.967032967

		1984		18		4028												12		7072.0989010989		-2887.0989010989

		1983		19		3849												13		7251.1648351648		-1388.1648351648

		1982		20		3670

		1981		21		3491
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Chart2

										TRU Sales Data Curve Fitting 5/30/03

		15-25 hp Sales Data

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Yanmar		2556		2255		1621		1730		2480		2841		2352		2468		2649		3513		2186		1148		1859

		Kubota		75		69		86		129		152		147		145		213		344		547		522		436		473

		Total U.S.		2631		2324		1707		1859		2632		2988		2497		2681		2993		4060		2708		1584		2332

						15-25 hp U.S. Sales												SUMMARY OUTPUT

		1990		12		2631

		1991		11		2324												Regression Statistics

		1992		10		1707												Multiple R		0.1842774972

		1993		9		1859												R Square		0.033958196

		1994		8		2632												Adjusted R Square		-0.0538637862

		1995		7		2988												Standard Error		658.9639447796

		1996		6		2497												Observations		13

		1997		5		2681

		1998		4		2993												ANOVA

		1999		3		4060														df		SS		MS		F		Significance F

		2000		2		2708												Regression		1		167905.406593407		167905.406593407		0.3866707984		0.5467263566

		2001		1		1584												Residual		11		4776568.28571429		434233.48051948

		2002		0		2332												Total		12		4944473.69230769

				Original 15-25 hp sales = -30.3736*(#yrs prior to 2002)+2720.396																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						Original 15-25hp Sales												Intercept		2720.3956043956		345.3909556295		7.8762792136		0.0000075733		1960.1948521548		3480.5963566364		1960.1948521548		3480.5963566364

		2002		0		2720												X Variable 1		-30.3736263736		48.8456573772		-0.6218285924		0.5467263566		-137.8822477681		77.1349950209		-137.8822477681		77.1349950209

		2001		1		2690

		2000		2		2660

		1999		3		2629

		1998		4		2599												RESIDUAL OUTPUT

		1997		5		2569

		1996		6		2538												Observation		Predicted Y		Residuals

		1995		7		2508												1		2355.9120879121		275.0879120879

		1994		8		2477												2		2386.2857142857		-62.2857142857

		1993		9		2447												3		2416.6593406593		-709.6593406593

		1992		10		2417												4		2447.032967033		-588.032967033

		1991		11		2386												5		2477.4065934066		154.5934065934

		1990		12		2356				1.13%		Growth Rate						6		2507.7802197802		480.2197802198

		1989		13		2326												7		2538.1538461538		-41.1538461538

		1988		14		2295												8		2568.5274725275		112.4725274725

		1987		15		2265												9		2598.9010989011		394.0989010989

		1986		16		2234												10		2629.2747252747		1430.7252747253

		1985		17		2204												11		2659.6483516483		48.3516483516

		1984		18		2174												12		2690.021978022		-1106.021978022

		1983		19		2143												13		2720.3956043956		-388.3956043956

		1982		20		2113

		1981		21		2083
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										TRU Sales Data Curve Fitting 5/30/03

		25-50 hp Sales Data

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Yanmar US												103		75		1630		6523		10146		12179		9563		8813

		Kubota US		6426		5881		7426		11085		12978		12579		12427		13364		19077		19517		12953		10807		11743

		Isuzu US		12900		12900		15240		15060		19680		23400		18650		19520		18720		16480		10080		320		6160

		U.S. Total		19326		18781		22666		26145		32658		36082		31152		34514		44320		46143		35212		20690		26716

				*Isuzu 1990 set same as 1991

						25-50 hp U.S. Sales												SUMMARY OUTPUT

		1990		12		19326

		1991		11		18781												Regression Statistics

		1992		10		22666												Multiple R		0.4438552285

		1993		9		26145												R Square		0.1970074639

		1994		8		32658												Adjusted R Square		0.1240081424

		1995		7		36082												Standard Error		8384.409783764

		1996		6		31152												Observations		13

		1997		5		34514

		1998		4		44320												ANOVA

		1999		3		46143														df		SS		MS		F		Significance F

		2000		2		35212												Regression		1		189718136.049451		189718136.049451		2.698757467		0.1286766556

		2001		1		20690												Residual		11		773281601.642857		70298327.4220779

		2002		0		26716												Total		12		962999737.692308

				Original 25-50 hp sales = -1020.98*(#yrs prior to 2002)+36464.75																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						Original 25-50hp Sales												Intercept		36464.7472527473		4394.6248205914		8.297579143		0.0000046081		26792.2383465968		46137.2561588977		26792.2383465968		46137.2561588977

		2002		0		36465												X Variable 1		-1020.9835164835		621.4938022822		-1.6427895383		0.1286766556		-2388.8828442088		346.9158112417		-2388.8828442088		346.9158112417

		2001		1		35444

		2000		2		34423

		1999		3		33402

		1998		4		32381												RESIDUAL OUTPUT

		1997		5		31360

		1996		6		30339												Observation		Predicted Y		Residuals

		1995		7		29318												1		24212.945054945		-4886.9450549451

		1994		8		28297												2		25233.9285714286		-6452.9285714286

		1993		9		27276												3		26254.9120879121		-3588.9120879121

		1992		10		26255												4		27275.8956043956		-1130.8956043956

		1991		11		25234												5		28296.8791208791		4361.1208791209

		1990		12		24213				2.9%		Growth Rate						6		29317.8626373626		6764.1373626374

		1989		13		23192												7		30338.8461538462		813.1538461538

		1988		14		22171												8		31359.8296703297		3154.1703296703

		1987		15		21150												9		32380.8131868132		11939.1868131868

		1986		16		20129												10		33401.7967032967		12741.2032967033

		1985		17		19108												11		34422.7802197802		789.2197802198

		1984		18		18087												12		35443.7637362637		-14753.7637362637

		1983		19		17066												13		36464.7472527473		-9748.7472527473

		1982		20		16045

		1981		21		15024

		25-50 hp Sales Data Comparison

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Yanmar Worldwide												205		150		3259		13047		20293		24358		19126		17627

		Yanmar U.S (50%)												103		75		1630		6524		10147		12179		9563		8814

		Isuzu U.S.		12900		12900		15240		15060		19680		23400		18650		19520		18720		16480		10080		320		6160

		U.S. Total		12900		12900		15240		15060		19680		23503		18725		21150		25244		26627		22259		9883		14974

				*Isuzu 1990 set same as 1991

		TK Worldwide - per Tom Sem

				1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Trailer		12372		15270		12514		15392		16108		17556		15834		23796		26174		19343		17844		19350		22860		22596		29522		35300		28120		29730		37120		34480		35555		18540		24860

				Y & I U.S. Totals		Tom's TK Worldwide

		1990		12900		17844

		1991		12900		19350

		1992		15240		22860

		1993		15060		22596

		1994		19680		29522

		1995		23503		35300

		1996		18725		28120

		1997		21150		29730

		1998		25244		37120

		1999		26627		34480

		2000		22259		35555

		2001		9883		18540

		2002		14974		24860

		Year

				Mfrs US Sales		TK WW		TK NAD

		2000		22259		35555		26555

		2001		9883		18540		11280

		2002		14974		24860		15060





		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



25-50 hp U.S. Sales

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Original 25-50hp Sales

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Y & I U.S. Totals

Tom's TK Worldwide

25-50 HP Sales Data Comparison



		0		0		0

		0		0		0

		0		0		0



Mfrs US Sales

TK WW

TK NAD

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Y

Predicted Y

X Variable 1

Y

X Variable 1 Line Fit  Plot

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		





		12

		11

		10

		9

		8

		7

		6

		5

		4

		3

		2

		1

		0



Model Year (0=2002, 12=1990)

Original Sales

< 15 Hp

5182

4692

4276

5094

6078

6815

5301

7923

7781

9521

7587

4185

5863



		12

		11

		10

		9

		8

		7

		6

		5

		4

		3

		2

		1

		0



Model Year (0=2002, 12=1990)

Original Sales

15-25 HP

2631

2324

1707

1859

2632

2988

2497

2681

2993

4060

2708

1584

2332



		12

		11

		10

		9

		8

		7

		6

		5

		4

		3

		2

		1

		0



Model Year (0=2002, 12=1990)

Orginal Sales

25-20 HP

19326

18781

22666

26145

32658

36082

31152

34514

44320

46143

35212

20690

26716



		12

		11

		10

		9

		8

		7

		6

		5

		4

		3

		2

		1

		0



Model Year (0=2002, 12=1990)

Original Sales

< 15 Hp

5182

4692

4276

5094

6078

6815

5301

7923

7781

9521

7587

4185

5863



		12

		11

		10

		9

		8

		7

		6

		5

		4

		3

		2

		1

		0



Model Year (0=2002, 12=1990)

Original Sales

15-25 HP

2631

2324

1707

1859

2632

2988

2497

2681

2993

4060

2708

1584

2332



		12

		11

		10

		9

		8

		7

		6

		5

		4

		3

		2

		1

		0



Model Year (0=2002, 12=1990)

Orginal Sales

25-20 HP

19326

18781

22666

26145

32658

36082

31152

34514

44320

46143

35212

20690

26716



		

		Composite TRU Sales - All TRU Engine Mfrs, all hp categories  5/30/03																																						org. sales		org. sales		org. sales				new rate		new rate		new rate		6.40%		6.40%		6.40%

																																								<15hp		15-25 hp		25-50 hp		Sur. Rate		<15hp		15-25 hp		25-50 hp		<15hp		15-25 hp		25-50 hp

																																																														Total HP		% age

																																				21		1981		3491		2083		15024		0.02		70		42		300		4		3		19				26		26		0.001

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002								20		1982		3670		2113		16045		0.03		110		63		481		7		4		31				42		42		0.001

		<15 hp		5182		4692		4276		5094		6078		6815		5301		7923		7781		9521		7587		4185		5863								19		1983		3849		2143		17066		0.05		192		107		853		12		7		55				74		74		0.003

		15-25 hp		2631		2324		1707		1859		2632		2988		2497		2681		2993		4060		2708		1584		2332								18		1984		4028		2174		18087		0.08		322		174		1447		21		11		93				124		124		0.004

		25-50 hp		19326		18781		22666		26145		32658		36082		31152		34514		44320		46143		35212		20690		26716								17		1985		4207		2204		19108		0.12		505		264		2293		32		17		147				196		196		0.007

																																				16		1986		4386		2234		20129		0.26		1140		581		5234		73		37		335				445		445		0.015

		Total U.S.		27139		25797		28649		33098		41368		45885		38950		45118		55094		59724		45507		26459		34911								15		1987		4565		2265		21150		0.38		1735		861		8037		111		55		514				680		680		0.023

																																				14		1988		4744		2295		22171		0.49		2325		1125		10864		149		72		695				916		916		0.031

						Total U.S. Sales												SUMMARY OUTPUT																		13		1989		4923		2326		23192		0.59		2905		1372		13683		186		88		876				1149		1149		0.039

		1990		12		27139																														12		1990		5182		2631		19326		0.67		3472		1763		12948		222		113		829				1164		1164		0.040

		1991		11		25797												Regression Statistics																		11		1991		4692		2324		18781		0.75		3519		1743		14086		225		112		901				1238		1238		0.042

		1992		10		28649												Multiple R		0.4355855195																10		1992		4276		1707		22666		0.8		3421		1366		18133		219		87		1160				1467		1467		0.050

		1993		9		33098												R Square		0.1897347448																9		1993		5094		1859		26145		0.83		4228		1543		21700		271		99		1389				1758		1758		0.060

		1994		8		41368												Adjusted R Square		0.1160742671																8		1994		6078		2632		32658		0.87		5288		2290		28412		338		147		1818				2303		2303		0.079

		1995		7		45885												Standard Error		10342.7015713355																7		1995		6815		2988		36082		0.9		6134		2689		32474		393		172		2078				2643		2643		0.090

		1996		6		38950												Observations		13																6		1996		5301		2497		31152		0.92		4877		2297		28660		312		147		1834				2293		2293		0.078

		1997		5		45118																														5		1997		7923		2681		34514		0.95		7527		2547		32788		482		163		2098				2743		2743		0.093

		1998		4		55094												ANOVA																		4		1998		7781		2993		44320		0.97		7548		2903		42990		483		186		2751				3420		3420		0.117

		1999		3		59724														df		SS		MS		F		Significance F								3		1999		9521		4060		46143		0.98		9331		3979		45220		597		255		2894				3746		3746		0.128

		2000		2		45507												Regression		1		275537252.576923		275537252.576923		2.5758011707		0.1368115594								2		2000		7587		2708		35212		1		7587		2708		35212		486		173		2254				2912		2912		0.099

		2001		1		26459												Residual		11		1176686233.73077		106971475.793706												1		2001		4185		1584		20690				0		0		0		0		0		0								1.00

		2002		0		34911												Total		12		1452223486.30769														0		2002		5863		2332		26716				0		0		0		0		0		0

																																																														29342

																				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																				4611		1940		22722		Total

				Total TRU Sales = -1230.42*(#yrs prior to 2002)+46436.31														Intercept		46436.3076923077		5421.0486139855		8.5659271847		0.0000033909		34504.6541063724		58367.961278243		34504.6541063724		58367.961278243

						Total U.S. TRU Sales												X Variable 1		-1230.4230769231		766.6520472182		-1.6049302697		0.1368115594		-2917.8137091998		456.9675553536		-2917.8137091998		456.9675553536

		2002		0		46436

		2001		1		45206

		2000		2		43975

		1999		3		42745												RESIDUAL OUTPUT

		1998		4		41515

		1997		5		40284												Observation		Predicted Y		Residuals

		1996		6		39054												1		31671.2307692308		-4532.2307692308

		1995		7		37823												2		32901.6538461538		-7104.6538461538

		1994		8		36593												3		34132.0769230769		-5483.0769230769

		1993		9		35363												4		35362.5		-2264.5

		1992		10		34132												5		36592.9230769231		4775.0769230769

		1991		11		32902												6		37823.3461538462		8061.6538461538

		1990		12		31671												7		39053.7692307692		-103.7692307692

		1989		13		30441				2.7%		Growth Rate						8		40284.1923076923		4833.8076923077

		1988		14		29210												9		41514.6153846154		13579.3846153846

		1987		15		27980												10		42745.0384615385		16978.9615384615

		1986		16		26750												11		43975.4615384615		1531.5384615385

		1985		17		25519												12		45205.8846153846		-18746.8846153846

		1984		18		24289												13		46436.3076923077		-11525.3076923077

		1983		19		23058

		1982		20		21828

		1981		21		20597
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		U.S. Census Bureau Data from M336L (YR)-13 Truck & Trailer Manufacturing Statistics

		Category:  Complete trailers, vans, top closed, insulated (refrigerated)

		Note:  This category applies to 25-50 hp TRUs, since that is what is used in trailers.

		Year

						Total Quantity Shipped		% increase/decrease												SUMMARY OUTPUT

		1992		8		20685

		1993		7		21195		2.4%												Regression Statistics

		1994		6		27183		22.0%												Multiple R		0.8954682971

		1995		5		31715		14.3%												R Square		0.8018634712

		1996		4		25499		-24.4%												Adjusted R Square		0.7735582528

		1997		3		32979		22.7%												Standard Error		8900.7163024125

		1998		2		48398		31.9%												Observations		9

		1999		1		70922		31.8%

		2000		0		64206		-10.5%												ANOVA

																						df		SS		MS		F		Significance F

																				Regression		1		2244315128.01667		2244315128.01667		28.3291744896		0.0010962826

																				Residual		7		554559254.872222		79222750.6960318

				#Shipped = -6115.98*(#yrs prior to 2000)+62550.82																Total		8		2798874382.88889

						#Shipped

		2000		0		62551																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		1999		1		56435														Intercept		62550.8222222222		5470.7033101229		11.4337807547		0.0000087889		49614.6737561456		75486.9706882988		49614.6737561456		75486.9706882988

		1998		2		50319														X Variable 1		-6115.9833333333		1149.0775336187		-5.3225158045		0.0010962826		-8833.1179924948		-3398.8486741719		-8833.1179924948		-3398.8486741719

		1997		3		44203

		1996		4		38087

		1995		5		31971

		1994		6		25855														RESIDUAL OUTPUT

		1993		7		19739

		1992		8		13623														Observation		Predicted Y		Residuals

		1991		9		7507														1		13622.9555555556		7062.0444444444

		1990		10		1391														2		19738.9388888889		1456.0611111111

		1989		11		-4725														3		25854.9222222222		1328.0777777778

		1988		12		-10841				10.8%		Growth Rate								4		31970.9055555556		-255.9055555556

		1987		13		-16957														5		38086.8888888889		-12587.8888888889

		1986		14		-23073														6		44202.8722222222		-11223.8722222222

		1985		15		-29189														7		50318.8555555556		-1920.8555555556

		1984		16		-35305														8		56434.8388888889		14487.1611111111

		1983		17		-41421														9		62550.8222222222		1655.1777777778

		1982		18		-47537

		1981		19		-53653

		Year				Census Bureau		Mfrs Data

		1992		8		20685		22666

		1993		7		21195		26145

		1994		6		27183		32658

		1995		5		31715		36184

		1996		4		25499		31227

		1997		3		32979		36143

		1998		2		48398		50844

		1999		1		70922		56290

		2000		0		64206		47391
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												Attachment  A

										MY Specific Emission Rates for Diesel Engines

						ZH		DR		ZH		DR		ZH		DR		ZH		DR

						(g/hp-hr)		(g/hp-hr2)		(g/hp-hr)		(g/hp-hr2)		(g/hp-hr)		(g/hp-hr2)		(g/hp-hr)		(g/hp-hr2)

		HP		Year		ROG		ROG		CO		CO		NOX		NOX		PM		PM

		15		1994		1.50		0.00		5.00		0.00		10.00		0.00		1.00		0.00

		15		1999		1.05		0.00		5.00		0.00		9.35		0.00		0.57		0.00

		15		2004		0.68		0.00		3.47		0.00		6.08		0.00		0.47		0.00

		15		2020		0.49		0.00		3.47		0.00		4.37		0.00		0.38		0.00

		25		1994		1.84		0.00		5.00		0.00		6.92		0.00		0.764		0.00

		25		1999		0.90		0.00		5.00		0.00		6.92		0.00		0.573		0.00

		25		2004		0.64		0.00		2.34		0.00		5.79		0.00		0.382		0.00

		25		2020		0.51		0.00		2.34		0.00		4.57		0.00		0.382		0.00

		50		1987		1.84		2.35E-04		5.00		5.13E-04		6.90		1.04E-04		0.76		5.89E-05

		50		1998		1.80		2.30E-04		5.00		5.13E-04		6.90		1.04E-04		0.76		5.89E-05

		50		2003		1.45		1.85E-04		4.10		4.20E-04		5.55		1.03E-04		0.60		4.65E-05

		50		2004		0.64		9.80E-05		3.27		3.34E-04		5.10		9.33E-05		0.43		3.36E-05

		50		2005		0.37		6.90E-05		3.00		3.05E-04		4.95		9.67E-05		0.38		2.93E-05

		50		2007		0.24		5.45E-05		2.86		2.90E-04		4.88		9.83E-05		0.35		2.72E-05

		50		2020		0.10		4.00E-05		2.72		1.27E-04		4.80		1.00E-04		0.32		2.50E-05

				*NOTE:		15		0  to 15 hp

						25		16 to < 25 hp

						50		25 to 50 hp

				Composite Emission Factor = ZH + (DR * cumulative hours)

				ZH - Zero hour

				DR - Deterioration rate
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<15 hp

										TRU Sales Data Curve Fitting 5/30/03

		<15 hp Sales Data

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Yanmar		4416		3990		3390		3771		4529		5314		3818		5789		5231		6610		5091		2102		3600

		Kubota		766		702		886		1323		1549		1501		1483		2134		2550		2911		2496		2083		2263

		Total U.S.		5182		4692		4276		5094		6078		6815		5301		7923		7781		9521		7587		4185		5863

						<15 hp U.S. Sales												SUMMARY OUTPUT

		1990		12		5182

		1991		11		4692												Regression Statistics

		1992		10		4276												Multiple R		0.4268810624

		1993		9		5094												R Square		0.1822274415

		1994		8		6078												Adjusted R Square		0.1078844816

		1995		7		6815												Standard Error		1542.9849912804

		1996		6		5301												Observations		13

		1997		5		7923

		1998		4		7781												ANOVA

		1999		3		9521														df		SS		MS		F		Significance F

		2000		2		7587												Regression		1		5835758.79120879		5835758.79120879		2.4511728049		0.1457329244

		2001		1		4185												Residual		11		26188829.5164835		2380802.68331668

		2002		0		5863												Total		12		32024588.3076923

		Original <15 hp sales = -179.066*(#yrs prior to 2002)+7251.165																		Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						Original <15hp Sales												Intercept		7251.1648351648		808.7438848244		8.9659593986		0.0000021753		5471.1306461016		9031.1990242281		5471.1306461016		9031.1990242281

		2002		0		7251												X Variable 1		-179.0659340659		114.3736570405		-1.5656221782		0.1457329244		-430.800783232		72.6689151002		-430.800783232		72.6689151002

		2001		1		7072

		2000		2		6893

		1999		3		6714

		1998		4		6535												RESIDUAL OUTPUT

		1997		5		6356

		1996		6		6177												Observation		Predicted Y		Residuals

		1995		7		5998												1		5102.3736263736		79.6263736264

		1994		8		5819												2		5281.4395604396		-589.4395604396

		1993		9		5640												3		5460.5054945055		-1184.5054945055

		1992		10		5461												4		5639.5714285714		-545.5714285714

		1991		11		5281				2.5%		Growth Rate						5		5818.6373626374		259.3626373626

		1990		12		5102												6		5997.7032967033		817.2967032967

		1989		13		4923												7		6176.7692307692		-875.7692307692

		1988		14		4744												8		6355.8351648352		1567.1648351648

		1987		15		4565												9		6534.9010989011		1246.0989010989

		1986		16		4386												10		6713.967032967		2807.032967033

		1985		17		4207												11		6893.032967033		693.967032967

		1984		18		4028												12		7072.0989010989		-2887.0989010989

		1983		19		3849												13		7251.1648351648		-1388.1648351648

		1982		20		3670

		1981		21		3491
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										TRU Sales Data Curve Fitting 5/30/03

		15-25 hp Sales Data

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Yanmar		2556		2255		1621		1730		2480		2841		2352		2468		2649		3513		2186		1148		1859

		Kubota		75		69		86		129		152		147		145		213		344		547		522		436		473

		Total U.S.		2631		2324		1707		1859		2632		2988		2497		2681		2993		4060		2708		1584		2332

						15-25 hp U.S. Sales												SUMMARY OUTPUT

		1990		12		2631

		1991		11		2324												Regression Statistics

		1992		10		1707												Multiple R		0.1842774972

		1993		9		1859												R Square		0.033958196

		1994		8		2632												Adjusted R Square		-0.0538637862

		1995		7		2988												Standard Error		658.9639447796

		1996		6		2497												Observations		13

		1997		5		2681

		1998		4		2993												ANOVA

		1999		3		4060														df		SS		MS		F		Significance F

		2000		2		2708												Regression		1		167905.406593407		167905.406593407		0.3866707984		0.5467263566

		2001		1		1584												Residual		11		4776568.28571429		434233.48051948

		2002		0		2332												Total		12		4944473.69230769

				Original 15-25 hp sales = -30.3736*(#yrs prior to 2002)+2720.396																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						Original 15-25hp Sales												Intercept		2720.3956043956		345.3909556295		7.8762792136		0.0000075733		1960.1948521548		3480.5963566364		1960.1948521548		3480.5963566364

		2002		0		2720												X Variable 1		-30.3736263736		48.8456573772		-0.6218285924		0.5467263566		-137.8822477681		77.1349950209		-137.8822477681		77.1349950209

		2001		1		2690

		2000		2		2660

		1999		3		2629

		1998		4		2599												RESIDUAL OUTPUT

		1997		5		2569

		1996		6		2538												Observation		Predicted Y		Residuals

		1995		7		2508												1		2355.9120879121		275.0879120879

		1994		8		2477												2		2386.2857142857		-62.2857142857

		1993		9		2447												3		2416.6593406593		-709.6593406593

		1992		10		2417												4		2447.032967033		-588.032967033

		1991		11		2386												5		2477.4065934066		154.5934065934

		1990		12		2356				1.13%		Growth Rate						6		2507.7802197802		480.2197802198

		1989		13		2326												7		2538.1538461538		-41.1538461538

		1988		14		2295												8		2568.5274725275		112.4725274725

		1987		15		2265												9		2598.9010989011		394.0989010989

		1986		16		2234												10		2629.2747252747		1430.7252747253

		1985		17		2204												11		2659.6483516483		48.3516483516

		1984		18		2174												12		2690.021978022		-1106.021978022

		1983		19		2143												13		2720.3956043956		-388.3956043956

		1982		20		2113

		1981		21		2083
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										TRU Sales Data Curve Fitting 5/30/03

		25-50 hp Sales Data

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Yanmar US												103		75		1630		6523		10146		12179		9563		8813

		Kubota US		6426		5881		7426		11085		12978		12579		12427		13364		19077		19517		12953		10807		11743

		Isuzu US		12900		12900		15240		15060		19680		23400		18650		19520		18720		16480		10080		320		6160

		U.S. Total		19326		18781		22666		26145		32658		36082		31152		34514		44320		46143		35212		20690		26716

				*Isuzu 1990 set same as 1991

						25-50 hp U.S. Sales												SUMMARY OUTPUT

		1990		12		19326

		1991		11		18781												Regression Statistics

		1992		10		22666												Multiple R		0.4438552285

		1993		9		26145												R Square		0.1970074639

		1994		8		32658												Adjusted R Square		0.1240081424

		1995		7		36082												Standard Error		8384.409783764

		1996		6		31152												Observations		13

		1997		5		34514

		1998		4		44320												ANOVA

		1999		3		46143														df		SS		MS		F		Significance F

		2000		2		35212												Regression		1		189718136.049451		189718136.049451		2.698757467		0.1286766556

		2001		1		20690												Residual		11		773281601.642857		70298327.4220779

		2002		0		26716												Total		12		962999737.692308

				Original 25-50 hp sales = -1020.98*(#yrs prior to 2002)+36464.75																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						Original 25-50hp Sales												Intercept		36464.7472527473		4394.6248205914		8.297579143		0.0000046081		26792.2383465968		46137.2561588977		26792.2383465968		46137.2561588977

		2002		0		36465												X Variable 1		-1020.9835164835		621.4938022822		-1.6427895383		0.1286766556		-2388.8828442088		346.9158112417		-2388.8828442088		346.9158112417

		2001		1		35444

		2000		2		34423

		1999		3		33402

		1998		4		32381												RESIDUAL OUTPUT

		1997		5		31360

		1996		6		30339												Observation		Predicted Y		Residuals

		1995		7		29318												1		24212.945054945		-4886.9450549451

		1994		8		28297												2		25233.9285714286		-6452.9285714286

		1993		9		27276												3		26254.9120879121		-3588.9120879121

		1992		10		26255												4		27275.8956043956		-1130.8956043956

		1991		11		25234												5		28296.8791208791		4361.1208791209

		1990		12		24213				2.9%		Growth Rate						6		29317.8626373626		6764.1373626374

		1989		13		23192												7		30338.8461538462		813.1538461538

		1988		14		22171												8		31359.8296703297		3154.1703296703

		1987		15		21150												9		32380.8131868132		11939.1868131868

		1986		16		20129												10		33401.7967032967		12741.2032967033

		1985		17		19108												11		34422.7802197802		789.2197802198

		1984		18		18087												12		35443.7637362637		-14753.7637362637

		1983		19		17066												13		36464.7472527473		-9748.7472527473

		1982		20		16045

		1981		21		15024

		25-50 hp Sales Data Comparison

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Yanmar Worldwide												205		150		3259		13047		20293		24358		19126		17627

		Yanmar U.S (50%)												103		75		1630		6524		10147		12179		9563		8814

		Isuzu U.S.		12900		12900		15240		15060		19680		23400		18650		19520		18720		16480		10080		320		6160

		U.S. Total		12900		12900		15240		15060		19680		23503		18725		21150		25244		26627		22259		9883		14974

				*Isuzu 1990 set same as 1991

		TK Worldwide - per Tom Sem

				1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Trailer		12372		15270		12514		15392		16108		17556		15834		23796		26174		19343		17844		19350		22860		22596		29522		35300		28120		29730		37120		34480		35555		18540		24860

				Y & I U.S. Totals		Tom's TK Worldwide

		1990		12900		17844

		1991		12900		19350

		1992		15240		22860

		1993		15060		22596

		1994		19680		29522

		1995		23503		35300

		1996		18725		28120

		1997		21150		29730

		1998		25244		37120

		1999		26627		34480

		2000		22259		35555

		2001		9883		18540

		2002		14974		24860

		Year

				Mfrs US Sales		TK WW		TK NAD

		2000		22259		35555		26555

		2001		9883		18540		11280

		2002		14974		24860		15060
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		Composite TRU Sales - All TRU Engine Mfrs, all hp categories  5/30/03																																						org. sales		org. sales		org. sales				new rate		new rate		new rate		6.40%		6.40%		6.40%

																																								<15hp		15-25 hp		25-50 hp		Sur. Rate		<15hp		15-25 hp		25-50 hp		<15hp		15-25 hp		25-50 hp

																																																														Total HP		% age

																																				21		1981		3491		2083		15024		0.02		70		42		300		4		3		19				26		26		0.001

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002								20		1982		3670		2113		16045		0.03		110		63		481		7		4		31				42		42		0.001

		<15 hp		5182		4692		4276		5094		6078		6815		5301		7923		7781		9521		7587		4185		5863								19		1983		3849		2143		17066		0.05		192		107		853		12		7		55				74		74		0.003

		15-25 hp		2631		2324		1707		1859		2632		2988		2497		2681		2993		4060		2708		1584		2332								18		1984		4028		2174		18087		0.08		322		174		1447		21		11		93				124		124		0.004

		25-50 hp		19326		18781		22666		26145		32658		36082		31152		34514		44320		46143		35212		20690		26716								17		1985		4207		2204		19108		0.12		505		264		2293		32		17		147				196		196		0.007

																																				16		1986		4386		2234		20129		0.26		1140		581		5234		73		37		335				445		445		0.015

		Total U.S.		27139		25797		28649		33098		41368		45885		38950		45118		55094		59724		45507		26459		34911								15		1987		4565		2265		21150		0.38		1735		861		8037		111		55		514				680		680		0.023

																																				14		1988		4744		2295		22171		0.49		2325		1125		10864		149		72		695				916		916		0.031

						Total U.S. Sales												SUMMARY OUTPUT																		13		1989		4923		2326		23192		0.59		2905		1372		13683		186		88		876				1149		1149		0.039

		1990		12		27139																														12		1990		5182		2631		19326		0.67		3472		1763		12948		222		113		829				1164		1164		0.040

		1991		11		25797												Regression Statistics																		11		1991		4692		2324		18781		0.75		3519		1743		14086		225		112		901				1238		1238		0.042

		1992		10		28649												Multiple R		0.4355855195																10		1992		4276		1707		22666		0.8		3421		1366		18133		219		87		1160				1467		1467		0.050

		1993		9		33098												R Square		0.1897347448																9		1993		5094		1859		26145		0.83		4228		1543		21700		271		99		1389				1758		1758		0.060

		1994		8		41368												Adjusted R Square		0.1160742671																8		1994		6078		2632		32658		0.87		5288		2290		28412		338		147		1818				2303		2303		0.079

		1995		7		45885												Standard Error		10342.7015713355																7		1995		6815		2988		36082		0.9		6134		2689		32474		393		172		2078				2643		2643		0.090

		1996		6		38950												Observations		13																6		1996		5301		2497		31152		0.92		4877		2297		28660		312		147		1834				2293		2293		0.078

		1997		5		45118																														5		1997		7923		2681		34514		0.95		7527		2547		32788		482		163		2098				2743		2743		0.093

		1998		4		55094												ANOVA																		4		1998		7781		2993		44320		0.97		7548		2903		42990		483		186		2751				3420		3420		0.117

		1999		3		59724														df		SS		MS		F		Significance F								3		1999		9521		4060		46143		0.98		9331		3979		45220		597		255		2894				3746		3746		0.128

		2000		2		45507												Regression		1		275537252.576923		275537252.576923		2.5758011707		0.1368115594								2		2000		7587		2708		35212		1		7587		2708		35212		486		173		2254				2912		2912		0.099

		2001		1		26459												Residual		11		1176686233.73077		106971475.793706												1		2001		4185		1584		20690				0		0		0		0		0		0								1.00

		2002		0		34911												Total		12		1452223486.30769														0		2002		5863		2332		26716				0		0		0		0		0		0

																																																														29342

																				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																				4611		1940		22722		Total

				Total TRU Sales = -1230.42*(#yrs prior to 2002)+46436.31														Intercept		46436.3076923077		5421.0486139855		8.5659271847		0.0000033909		34504.6541063724		58367.961278243		34504.6541063724		58367.961278243

						Total U.S. TRU Sales												X Variable 1		-1230.4230769231		766.6520472182		-1.6049302697		0.1368115594		-2917.8137091998		456.9675553536		-2917.8137091998		456.9675553536

		2002		0		46436

		2001		1		45206

		2000		2		43975

		1999		3		42745												RESIDUAL OUTPUT

		1998		4		41515

		1997		5		40284												Observation		Predicted Y		Residuals

		1996		6		39054												1		31671.2307692308		-4532.2307692308

		1995		7		37823												2		32901.6538461538		-7104.6538461538

		1994		8		36593												3		34132.0769230769		-5483.0769230769

		1993		9		35363												4		35362.5		-2264.5

		1992		10		34132												5		36592.9230769231		4775.0769230769

		1991		11		32902												6		37823.3461538462		8061.6538461538

		1990		12		31671												7		39053.7692307692		-103.7692307692

		1989		13		30441				2.7%		Growth Rate						8		40284.1923076923		4833.8076923077

		1988		14		29210												9		41514.6153846154		13579.3846153846

		1987		15		27980												10		42745.0384615385		16978.9615384615

		1986		16		26750												11		43975.4615384615		1531.5384615385

		1985		17		25519												12		45205.8846153846		-18746.8846153846

		1984		18		24289												13		46436.3076923077		-11525.3076923077

		1983		19		23058

		1982		20		21828

		1981		21		20597
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		U.S. Census Bureau Data from M336L (YR)-13 Truck & Trailer Manufacturing Statistics

		Category:  Complete trailers, vans, top closed, insulated (refrigerated)

		Note:  This category applies to 25-50 hp TRUs, since that is what is used in trailers.

		Year

						Total Quantity Shipped		% increase/decrease												SUMMARY OUTPUT

		1992		8		20685

		1993		7		21195		2.4%												Regression Statistics

		1994		6		27183		22.0%												Multiple R		0.8954682971

		1995		5		31715		14.3%												R Square		0.8018634712

		1996		4		25499		-24.4%												Adjusted R Square		0.7735582528

		1997		3		32979		22.7%												Standard Error		8900.7163024125

		1998		2		48398		31.9%												Observations		9

		1999		1		70922		31.8%

		2000		0		64206		-10.5%												ANOVA

																						df		SS		MS		F		Significance F

																				Regression		1		2244315128.01667		2244315128.01667		28.3291744896		0.0010962826

																				Residual		7		554559254.872222		79222750.6960318

				#Shipped = -6115.98*(#yrs prior to 2000)+62550.82																Total		8		2798874382.88889

						#Shipped

		2000		0		62551																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		1999		1		56435														Intercept		62550.8222222222		5470.7033101229		11.4337807547		0.0000087889		49614.6737561456		75486.9706882988		49614.6737561456		75486.9706882988

		1998		2		50319														X Variable 1		-6115.9833333333		1149.0775336187		-5.3225158045		0.0010962826		-8833.1179924948		-3398.8486741719		-8833.1179924948		-3398.8486741719

		1997		3		44203

		1996		4		38087

		1995		5		31971

		1994		6		25855														RESIDUAL OUTPUT

		1993		7		19739

		1992		8		13623														Observation		Predicted Y		Residuals

		1991		9		7507														1		13622.9555555556		7062.0444444444

		1990		10		1391														2		19738.9388888889		1456.0611111111

		1989		11		-4725														3		25854.9222222222		1328.0777777778

		1988		12		-10841				10.8%		Growth Rate								4		31970.9055555556		-255.9055555556

		1987		13		-16957														5		38086.8888888889		-12587.8888888889

		1986		14		-23073														6		44202.8722222222		-11223.8722222222

		1985		15		-29189														7		50318.8555555556		-1920.8555555556

		1984		16		-35305														8		56434.8388888889		14487.1611111111

		1983		17		-41421														9		62550.8222222222		1655.1777777778

		1982		18		-47537

		1981		19		-53653

		Year				Census Bureau		Mfrs Data

		1992		8		20685		22666

		1993		7		21195		26145

		1994		6		27183		32658

		1995		5		31715		36184

		1996		4		25499		31227

		1997		3		32979		36143

		1998		2		48398		50844

		1999		1		70922		56290

		2000		0		64206		47391
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<15 hp

										TRU Sales Data Curve Fitting 5/30/03

		<15 hp Sales Data

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Yanmar		4416		3990		3390		3771		4529		5314		3818		5789		5231		6610		5091		2102		3600

		Kubota		766		702		886		1323		1549		1501		1483		2134		2550		2911		2496		2083		2263

		Total U.S.		5182		4692		4276		5094		6078		6815		5301		7923		7781		9521		7587		4185		5863

						<15 hp U.S. Sales												SUMMARY OUTPUT

		1990		12		5182

		1991		11		4692												Regression Statistics

		1992		10		4276												Multiple R		0.4268810624

		1993		9		5094												R Square		0.1822274415

		1994		8		6078												Adjusted R Square		0.1078844816

		1995		7		6815												Standard Error		1542.9849912804

		1996		6		5301												Observations		13

		1997		5		7923

		1998		4		7781												ANOVA

		1999		3		9521														df		SS		MS		F		Significance F

		2000		2		7587												Regression		1		5835758.79120879		5835758.79120879		2.4511728049		0.1457329244

		2001		1		4185												Residual		11		26188829.5164835		2380802.68331668

		2002		0		5863												Total		12		32024588.3076923

		Original <15 hp sales = -179.066*(#yrs prior to 2002)+7251.165																		Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						Original <15hp Sales												Intercept		7251.1648351648		808.7438848244		8.9659593986		0.0000021753		5471.1306461016		9031.1990242281		5471.1306461016		9031.1990242281

		2002		0		7251												X Variable 1		-179.0659340659		114.3736570405		-1.5656221782		0.1457329244		-430.800783232		72.6689151002		-430.800783232		72.6689151002

		2001		1		7072

		2000		2		6893

		1999		3		6714

		1998		4		6535												RESIDUAL OUTPUT

		1997		5		6356

		1996		6		6177												Observation		Predicted Y		Residuals

		1995		7		5998												1		5102.3736263736		79.6263736264

		1994		8		5819												2		5281.4395604396		-589.4395604396

		1993		9		5640												3		5460.5054945055		-1184.5054945055

		1992		10		5461												4		5639.5714285714		-545.5714285714

		1991		11		5281				2.5%		Growth Rate						5		5818.6373626374		259.3626373626

		1990		12		5102												6		5997.7032967033		817.2967032967

		1989		13		4923												7		6176.7692307692		-875.7692307692

		1988		14		4744												8		6355.8351648352		1567.1648351648

		1987		15		4565												9		6534.9010989011		1246.0989010989

		1986		16		4386												10		6713.967032967		2807.032967033

		1985		17		4207												11		6893.032967033		693.967032967

		1984		18		4028												12		7072.0989010989		-2887.0989010989

		1983		19		3849												13		7251.1648351648		-1388.1648351648

		1982		20		3670

		1981		21		3491
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Chart2

										TRU Sales Data Curve Fitting 5/30/03

		15-25 hp Sales Data

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Yanmar		2556		2255		1621		1730		2480		2841		2352		2468		2649		3513		2186		1148		1859

		Kubota		75		69		86		129		152		147		145		213		344		547		522		436		473

		Total U.S.		2631		2324		1707		1859		2632		2988		2497		2681		2993		4060		2708		1584		2332

						15-25 hp U.S. Sales												SUMMARY OUTPUT

		1990		12		2631

		1991		11		2324												Regression Statistics

		1992		10		1707												Multiple R		0.1842774972

		1993		9		1859												R Square		0.033958196

		1994		8		2632												Adjusted R Square		-0.0538637862

		1995		7		2988												Standard Error		658.9639447796

		1996		6		2497												Observations		13

		1997		5		2681

		1998		4		2993												ANOVA

		1999		3		4060														df		SS		MS		F		Significance F

		2000		2		2708												Regression		1		167905.406593407		167905.406593407		0.3866707984		0.5467263566

		2001		1		1584												Residual		11		4776568.28571429		434233.48051948

		2002		0		2332												Total		12		4944473.69230769

				Original 15-25 hp sales = -30.3736*(#yrs prior to 2002)+2720.396																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						Original 15-25hp Sales												Intercept		2720.3956043956		345.3909556295		7.8762792136		0.0000075733		1960.1948521548		3480.5963566364		1960.1948521548		3480.5963566364

		2002		0		2720												X Variable 1		-30.3736263736		48.8456573772		-0.6218285924		0.5467263566		-137.8822477681		77.1349950209		-137.8822477681		77.1349950209

		2001		1		2690

		2000		2		2660

		1999		3		2629

		1998		4		2599												RESIDUAL OUTPUT

		1997		5		2569

		1996		6		2538												Observation		Predicted Y		Residuals

		1995		7		2508												1		2355.9120879121		275.0879120879

		1994		8		2477												2		2386.2857142857		-62.2857142857

		1993		9		2447												3		2416.6593406593		-709.6593406593

		1992		10		2417												4		2447.032967033		-588.032967033

		1991		11		2386												5		2477.4065934066		154.5934065934

		1990		12		2356				1.13%		Growth Rate						6		2507.7802197802		480.2197802198

		1989		13		2326												7		2538.1538461538		-41.1538461538

		1988		14		2295												8		2568.5274725275		112.4725274725

		1987		15		2265												9		2598.9010989011		394.0989010989

		1986		16		2234												10		2629.2747252747		1430.7252747253

		1985		17		2204												11		2659.6483516483		48.3516483516

		1984		18		2174												12		2690.021978022		-1106.021978022

		1983		19		2143												13		2720.3956043956		-388.3956043956

		1982		20		2113

		1981		21		2083
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										TRU Sales Data Curve Fitting 5/30/03

		25-50 hp Sales Data

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Yanmar US												103		75		1630		6523		10146		12179		9563		8813

		Kubota US		6426		5881		7426		11085		12978		12579		12427		13364		19077		19517		12953		10807		11743

		Isuzu US		12900		12900		15240		15060		19680		23400		18650		19520		18720		16480		10080		320		6160

		U.S. Total		19326		18781		22666		26145		32658		36082		31152		34514		44320		46143		35212		20690		26716

				*Isuzu 1990 set same as 1991

						25-50 hp U.S. Sales												SUMMARY OUTPUT

		1990		12		19326

		1991		11		18781												Regression Statistics

		1992		10		22666												Multiple R		0.4438552285

		1993		9		26145												R Square		0.1970074639

		1994		8		32658												Adjusted R Square		0.1240081424

		1995		7		36082												Standard Error		8384.409783764

		1996		6		31152												Observations		13

		1997		5		34514

		1998		4		44320												ANOVA

		1999		3		46143														df		SS		MS		F		Significance F

		2000		2		35212												Regression		1		189718136.049451		189718136.049451		2.698757467		0.1286766556

		2001		1		20690												Residual		11		773281601.642857		70298327.4220779

		2002		0		26716												Total		12		962999737.692308

				Original 25-50 hp sales = -1020.98*(#yrs prior to 2002)+36464.75																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

						Original 25-50hp Sales												Intercept		36464.7472527473		4394.6248205914		8.297579143		0.0000046081		26792.2383465968		46137.2561588977		26792.2383465968		46137.2561588977

		2002		0		36465												X Variable 1		-1020.9835164835		621.4938022822		-1.6427895383		0.1286766556		-2388.8828442088		346.9158112417		-2388.8828442088		346.9158112417

		2001		1		35444

		2000		2		34423

		1999		3		33402

		1998		4		32381												RESIDUAL OUTPUT

		1997		5		31360

		1996		6		30339												Observation		Predicted Y		Residuals

		1995		7		29318												1		24212.945054945		-4886.9450549451

		1994		8		28297												2		25233.9285714286		-6452.9285714286

		1993		9		27276												3		26254.9120879121		-3588.9120879121

		1992		10		26255												4		27275.8956043956		-1130.8956043956

		1991		11		25234												5		28296.8791208791		4361.1208791209

		1990		12		24213				2.9%		Growth Rate						6		29317.8626373626		6764.1373626374

		1989		13		23192												7		30338.8461538462		813.1538461538

		1988		14		22171												8		31359.8296703297		3154.1703296703

		1987		15		21150												9		32380.8131868132		11939.1868131868

		1986		16		20129												10		33401.7967032967		12741.2032967033

		1985		17		19108												11		34422.7802197802		789.2197802198

		1984		18		18087												12		35443.7637362637		-14753.7637362637

		1983		19		17066												13		36464.7472527473		-9748.7472527473

		1982		20		16045

		1981		21		15024

		25-50 hp Sales Data Comparison

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Yanmar Worldwide												205		150		3259		13047		20293		24358		19126		17627

		Yanmar U.S (50%)												103		75		1630		6524		10147		12179		9563		8814

		Isuzu U.S.		12900		12900		15240		15060		19680		23400		18650		19520		18720		16480		10080		320		6160

		U.S. Total		12900		12900		15240		15060		19680		23503		18725		21150		25244		26627		22259		9883		14974

				*Isuzu 1990 set same as 1991

		TK Worldwide - per Tom Sem

				1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002

		Trailer		12372		15270		12514		15392		16108		17556		15834		23796		26174		19343		17844		19350		22860		22596		29522		35300		28120		29730		37120		34480		35555		18540		24860

				Y & I U.S. Totals		Tom's TK Worldwide

		1990		12900		17844

		1991		12900		19350

		1992		15240		22860

		1993		15060		22596

		1994		19680		29522

		1995		23503		35300

		1996		18725		28120

		1997		21150		29730

		1998		25244		37120

		1999		26627		34480

		2000		22259		35555

		2001		9883		18540

		2002		14974		24860

		Year

				Mfrs US Sales		TK WW		TK NAD

		2000		22259		35555		26555

		2001		9883		18540		11280

		2002		14974		24860		15060
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		Composite TRU Sales - All TRU Engine Mfrs, all hp categories  5/30/03																																						org. sales		org. sales		org. sales				new rate		new rate		new rate		6.40%		6.40%		6.40%

																																								<15hp		15-25 hp		25-50 hp		Sur. Rate		<15hp		15-25 hp		25-50 hp		<15hp		15-25 hp		25-50 hp

																																																														Total HP		% age

																																				21		1981		3491		2083		15024		0.02		70		42		300		4		3		19				26		26		0.001

				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002								20		1982		3670		2113		16045		0.03		110		63		481		7		4		31				42		42		0.001

		<15 hp		5182		4692		4276		5094		6078		6815		5301		7923		7781		9521		7587		4185		5863								19		1983		3849		2143		17066		0.05		192		107		853		12		7		55				74		74		0.003

		15-25 hp		2631		2324		1707		1859		2632		2988		2497		2681		2993		4060		2708		1584		2332								18		1984		4028		2174		18087		0.08		322		174		1447		21		11		93				124		124		0.004

		25-50 hp		19326		18781		22666		26145		32658		36082		31152		34514		44320		46143		35212		20690		26716								17		1985		4207		2204		19108		0.12		505		264		2293		32		17		147				196		196		0.007

																																				16		1986		4386		2234		20129		0.26		1140		581		5234		73		37		335				445		445		0.015

		Total U.S.		27139		25797		28649		33098		41368		45885		38950		45118		55094		59724		45507		26459		34911								15		1987		4565		2265		21150		0.38		1735		861		8037		111		55		514				680		680		0.023

																																				14		1988		4744		2295		22171		0.49		2325		1125		10864		149		72		695				916		916		0.031

						Total U.S. Sales												SUMMARY OUTPUT																		13		1989		4923		2326		23192		0.59		2905		1372		13683		186		88		876				1149		1149		0.039

		1990		12		27139																														12		1990		5182		2631		19326		0.67		3472		1763		12948		222		113		829				1164		1164		0.040

		1991		11		25797												Regression Statistics																		11		1991		4692		2324		18781		0.75		3519		1743		14086		225		112		901				1238		1238		0.042

		1992		10		28649												Multiple R		0.4355855195																10		1992		4276		1707		22666		0.8		3421		1366		18133		219		87		1160				1467		1467		0.050

		1993		9		33098												R Square		0.1897347448																9		1993		5094		1859		26145		0.83		4228		1543		21700		271		99		1389				1758		1758		0.060

		1994		8		41368												Adjusted R Square		0.1160742671																8		1994		6078		2632		32658		0.87		5288		2290		28412		338		147		1818				2303		2303		0.079

		1995		7		45885												Standard Error		10342.7015713355																7		1995		6815		2988		36082		0.9		6134		2689		32474		393		172		2078				2643		2643		0.090

		1996		6		38950												Observations		13																6		1996		5301		2497		31152		0.92		4877		2297		28660		312		147		1834				2293		2293		0.078

		1997		5		45118																														5		1997		7923		2681		34514		0.95		7527		2547		32788		482		163		2098				2743		2743		0.093

		1998		4		55094												ANOVA																		4		1998		7781		2993		44320		0.97		7548		2903		42990		483		186		2751				3420		3420		0.117

		1999		3		59724														df		SS		MS		F		Significance F								3		1999		9521		4060		46143		0.98		9331		3979		45220		597		255		2894				3746		3746		0.128

		2000		2		45507												Regression		1		275537252.576923		275537252.576923		2.5758011707		0.1368115594								2		2000		7587		2708		35212		1		7587		2708		35212		486		173		2254				2912		2912		0.099

		2001		1		26459												Residual		11		1176686233.73077		106971475.793706												1		2001		4185		1584		20690				0		0		0		0		0		0								1.00

		2002		0		34911												Total		12		1452223486.30769														0		2002		5863		2332		26716				0		0		0		0		0		0

																																																														29342

																				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																				4611		1940		22722		Total

				Total TRU Sales = -1230.42*(#yrs prior to 2002)+46436.31														Intercept		46436.3076923077		5421.0486139855		8.5659271847		0.0000033909		34504.6541063724		58367.961278243		34504.6541063724		58367.961278243

						Total U.S. TRU Sales												X Variable 1		-1230.4230769231		766.6520472182		-1.6049302697		0.1368115594		-2917.8137091998		456.9675553536		-2917.8137091998		456.9675553536

		2002		0		46436

		2001		1		45206

		2000		2		43975

		1999		3		42745												RESIDUAL OUTPUT

		1998		4		41515

		1997		5		40284												Observation		Predicted Y		Residuals

		1996		6		39054												1		31671.2307692308		-4532.2307692308

		1995		7		37823												2		32901.6538461538		-7104.6538461538

		1994		8		36593												3		34132.0769230769		-5483.0769230769

		1993		9		35363												4		35362.5		-2264.5

		1992		10		34132												5		36592.9230769231		4775.0769230769

		1991		11		32902												6		37823.3461538462		8061.6538461538

		1990		12		31671												7		39053.7692307692		-103.7692307692

		1989		13		30441				2.7%		Growth Rate						8		40284.1923076923		4833.8076923077

		1988		14		29210												9		41514.6153846154		13579.3846153846

		1987		15		27980												10		42745.0384615385		16978.9615384615

		1986		16		26750												11		43975.4615384615		1531.5384615385

		1985		17		25519												12		45205.8846153846		-18746.8846153846

		1984		18		24289												13		46436.3076923077		-11525.3076923077

		1983		19		23058

		1982		20		21828

		1981		21		20597
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		U.S. Census Bureau Data from M336L (YR)-13 Truck & Trailer Manufacturing Statistics

		Category:  Complete trailers, vans, top closed, insulated (refrigerated)

		Note:  This category applies to 25-50 hp TRUs, since that is what is used in trailers.

		Year

						Total Quantity Shipped		% increase/decrease												SUMMARY OUTPUT

		1992		8		20685

		1993		7		21195		2.4%												Regression Statistics

		1994		6		27183		22.0%												Multiple R		0.8954682971

		1995		5		31715		14.3%												R Square		0.8018634712

		1996		4		25499		-24.4%												Adjusted R Square		0.7735582528

		1997		3		32979		22.7%												Standard Error		8900.7163024125

		1998		2		48398		31.9%												Observations		9

		1999		1		70922		31.8%

		2000		0		64206		-10.5%												ANOVA

																						df		SS		MS		F		Significance F

																				Regression		1		2244315128.01667		2244315128.01667		28.3291744896		0.0010962826

																				Residual		7		554559254.872222		79222750.6960318

				#Shipped = -6115.98*(#yrs prior to 2000)+62550.82																Total		8		2798874382.88889

						#Shipped

		2000		0		62551																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		1999		1		56435														Intercept		62550.8222222222		5470.7033101229		11.4337807547		0.0000087889		49614.6737561456		75486.9706882988		49614.6737561456		75486.9706882988

		1998		2		50319														X Variable 1		-6115.9833333333		1149.0775336187		-5.3225158045		0.0010962826		-8833.1179924948		-3398.8486741719		-8833.1179924948		-3398.8486741719

		1997		3		44203

		1996		4		38087

		1995		5		31971

		1994		6		25855														RESIDUAL OUTPUT

		1993		7		19739

		1992		8		13623														Observation		Predicted Y		Residuals

		1991		9		7507														1		13622.9555555556		7062.0444444444

		1990		10		1391														2		19738.9388888889		1456.0611111111

		1989		11		-4725														3		25854.9222222222		1328.0777777778

		1988		12		-10841				10.8%		Growth Rate								4		31970.9055555556		-255.9055555556

		1987		13		-16957														5		38086.8888888889		-12587.8888888889

		1986		14		-23073														6		44202.8722222222		-11223.8722222222

		1985		15		-29189														7		50318.8555555556		-1920.8555555556

		1984		16		-35305														8		56434.8388888889		14487.1611111111

		1983		17		-41421														9		62550.8222222222		1655.1777777778

		1982		18		-47537

		1981		19		-53653

		Year				Census Bureau		Mfrs Data

		1992		8		20685		22666

		1993		7		21195		26145

		1994		6		27183		32658

		1995		5		31715		36184

		1996		4		25499		31227

		1997		3		32979		36143

		1998		2		48398		50844

		1999		1		70922		56290

		2000		0		64206		47391
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