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Sequence VIII Surveillance Panel Meeting Minutes
Thursday September 21, 2023
Teams Meeting (Virtual)
10:00 - 11:00 AM CDT

Minutes recorded by Patrick Lang
Direct any comments or corrections to: patrick.lang@swri.org

The attendance list can be found as Attachment #1.

There were no membership changes brought to the attention of the panel.

Agenda:

The agenda can be found as Attachment #2.

Minutes Approval:

Pat Lang advised that the minutes from the June 21, 2023, virtual meeting were posted to the TMC website. A
motion was made for approval of the minutes by Pat Lang and seconded by Robert Stockwell. The minutes were
approved with no objections or changes.

Travis Kostan went through the recommendation of the stats group; the presentation can be found as Attachment
#3.


mailto:patrick.lang@swri.org

The highlights are as follows:

According to Stats group, the new Bearing Batch can be accepted. We should re-evaluate soon once additional
data becomes available because a lot of assumptions were made with little data.

Travis explained that stand B1 produced severe results after the 1009 run on that stand, so actual performance is
unclear due to mechanical wear on two of the tests from that stand. One of the severe results was on 704-1. There
was another data point generated on 704-1 on stand B2 during the severity investigations that was considered in
this evaluation along with a 1009-1 run at both labs since all three runs were conducted in a similar manner. This
gave us 14 data points in the evaluation.

Two options moving forward for the ICF:

Option 1:

A) ICF=-4.9 /1009-1 target of 14.9 mg (4 data points used for determining the 1009-1 mean)

B) Bottom line: this option gives a larger ICF because it assumes the new bearing batch is more severe
and we shouldn’t attribute that bias to the 1009-1 reblend. Remember, the ICF compensates for the
current severity trend not the difference in 1009 performance as a result of the reblend (1009-1).

C) Possible detriment: If bearings are not really different, the ICF could over correct candidates.

D) Reality: This larger correction factor is minimal compared to the other option and is not going to turn
a bad candidate into a pass.

Option 2:

A) ICF=-3.6/1009-1 target of 16.2 mg (7 data points used to determine the 1009-1 mean)

B) Bottom Line: This option gives a slightly smaller ICF because the target update for 1009-1 uses data
from both bearing batches. Using data from both batches makes the assumption that there is no
difference in bearing batches, i.e., the variation is normal. These additional datapoints skew the 1009-
1 mean a bit higher. So now labs need a smaller correction to be on target when running references
on 1009-1. As a result, the ICF, which is designed to compensate for the severity bias outside of the
reblend, is smaller.

C) Possible detriment: Candidates tests get a smaller correction when they should get more.

D) Reality: this smaller correction is only minimal compared to Option #1.

There was a lot of discussion amongst the members on which option to choose. It was noted that there really isn’t
a “bad” option to choose from. The decision really hinges on whether or not you are of the opinion that the
bearings are different. Jo Martinez of Oronite pointed out that there are three 1009-1 results on the new bearing
batch (03-22) and two of the three produced higher results than on the 06-16 bearings (current batch). She further
added that there is an obvious difference in performance when you look at the plot, but it is considered a marginal
difference statistically. Travis advised that there was one more data point on 1009-1 from lab B that was produced
after the matrix was complete and the data analyzed. This datapoint could be considered in the analysis if the
group thought it would appropriate.

In general, most of the group was leaning towards Option #1. George Szappanos mentioned that if there is a
difference in the bearings, it will affect candidates so we shouldn’t lump all of the 1009-1 results together. As a
result, we need to consider that when we make our decision. If you agree with this then Option #1 is the
appropriate option because it only utilized the four tests on 1009-1 with the 06-16 bearings when determining the
1009-1 LTMS mean.



The direction question was asked to the OEM’s on their preference. Mike Deegan from Ford and Brad Cosgrove
from GM were leaning toward Option #2. Travis advised that this is a more conservative choice.

At this point, the time that was allocated for the meeting was already up. The group agreed that we need more
time to make a decision, so another call was in order. Additionally, there was no remaining time to review the

recommendation for stripped viscosity. This will be done on the next call.

Rich Grundza cautioned the group that since we are looking at an LTMS change with the addition of a new
reference oil, we will likely have to exercise the two-week waiting period before it can be officially implemented.

Next Meeting:

The next meeting will be Thursday September 28 at 9:00 CDT.
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Attachment #2

Agenda



. Welcome
. Attendance

. Approval of the minutes from the June 21, 2023, virtual meeting. Minutes
posted to TMC website.

. Review of the matrix data.

a. Review of stats group recommendation for the industry correction
factor (ICF) -Travis Kostan

. Next Meeting will be at call of the chair

. Adjournment

A2-1
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Stats Group ICF Matrix Recommendation



Sequence VI
Correction Factor Matrix,

RO 1009-1 Intro, and
Bearing Batch Intro

STATS GROUP
SEPTEMBER 2023



Stats Group

« Amanda Stone, Afton

 Amy Ross, Valvoline

e Ricardo Affinito, Chevron Oronite
e Jo Martinez, Chevron Oronite
 Todd Dvorak, Infineum

 Martin Chadwick, Intertek

* Phil Scinto, Lubrizol

 Seth Demel, Shell

* Travis Kostan, SwRI

* Richard Grundza, TMC
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Executive Summary

General Comments:
* The new bearing batch can be accepted.
* Alot of assumptions have been made with little data. We should re-evaluate soon once additional data becomes available.
Bearing Weight Loss:
* Option #1:
e Apply an industry correction factor of -4.9 mg for tests moving forward.
e 1009-1 will have an LTMS mean of 14.9 mg and a standard deviation of 3.01 mg.
* Thisis the option to choose if you think the bearings might be more severe and we should only consider a re-blend
difference on the same hardware.
* Option #2:
e Apply an industry correction factor of -3.6 mg for tests moving forward.
e 1009-1 will have an LTMS mean of 16.2 mg and a standard deviation of 3.01 mg.
* This is the option to choose if you believe the new bearings are the same and we can use all data to estimate the difference
due to the oil re-blend.
* Based on the methodology used, with both options there is some evidence that this may slightly over correct candidates < 10 mg
and may under correct candidates > 20 mg (no candidate data offered > 20mg to study).
* Severity adjustment standard deviation should be updated from 4.8 to 3.0.

Stripped Viscosity:
* Itis recommended to apply and industry correction factor of -0.14 cSt for tests moving forward.
* 1009-1 is recommended to have an LTMS mean of 9.73 ¢St and a standard deviation of 0.07 cSt.




Bearing Weight Loss (BWL)




BWL Since 2018

The dashed lines are the oil targets, and all data is shown for operationally valid tests only.
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Timeline

e December 2022 - January 2023:
* Both labs starting producing 1006-2 results > 25.
e January 2023 - April 2023:

* More than 20 experimental runs in total were conducted between the two labs varying parts,
fuel, and oil retains on 1006-2 to try to return severity to a normal level with no success (both
labs averaged slightly over 30 mg.

* Two tests on 1009-1 resulted in 17.4 mg and 18.7 mg and one test on 704-1 of 12.5 suggested
that the test was indeed severe but not as bad for oils with a lower target performance.

* May 2023:

* With 704-1 nearly depleted, SP agreed to run two 1009 tests to determined the feasibility of

introducing 1009-1 as a reference oil moving forward. (results were 18.3 and 16.4).
* June 2023:
* SP agrees to run the rest of the stats group matrix (an additional 8 runs), which is shown on the

following slide.

TOTAL BEARING WEIGHT LOSS
Unit of Measure: mg
CRITICAL PARAMETER

Sequence VIII Reference Oil Targets
Effective Dates TBWL

Reference Oil Mean Standard Deviation

704-1

8.3

232

Oil

From'

To?

X

1006

15.9

4.85

1009

1-7-03

1-23-05

12.8

2.00

1006-2

17.5

4.23

1-24-05

5-21-21

13.8

2.14




Test Matrix

The matrix below was the recommended matrix. The data generated from these tests, and possibly
including some of the previously generated data, could be used to:

1. Estimate an industry correction factor.

2. Introduce 1009-1 as the sole reference oil moving forward (704-1 supply depleted).

3. Prove-out the 03-22 bearing batch.

I Y~ T O
1009 704-1 1009 1009-1
704-1 1009-1 704-1 704-1

* Yellow highlighted = 06-16 (current) bearing batch
e Green highlighted = 03-22 (new) bearing batch




Test Matrix

During the test matrix, there was a higher than normal result on the second run in stand B1 producing
16.5 mg BWL. Following this test, clear mechanical wear was seen on the third run in the stand. A
couple of additional runs were made on the stand which also exhibited mechanical wear, and the lab
has requested to have the analysis completed without the final data point from this stand.

Requested Matrix

* Yellow highlighted = 06-16

(current) bearing batch 1009 ‘/ 704-1 ‘/ 1009 1003-1 ‘/
" Green highlighted =03-22 704-1 v 1009-1 v~ 704-1 ? 704-1 v
(new) bearing batch

1009-1 v 1009-1 vV 1009-1 X 1009-1 V'
Other recent data

1009-1 1009-1 704-1




Bearing Batch

It is unclear if the new bearing batch is different at this time, but the current estimated difference is 3.1 mg.
It is not recommended to add in this difference at this time as an additional contribution to the ICF.
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BWL20 - Level - Level Difference p-Value
03-22 06-16 3.058333 0.2077
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1009-1 vs. 1009

Using data generated only on identical hardware for the estimated re-blend difference results in a
target update to 14.9 mg. Using all data on 1009-1 results in a target update of 16.2.

D e o001 IND 1009 Average: 17.4
] 21009 * 1009-1 All Data: 19.8 (+2.4 mg)
‘ * 1009-1 06-16 Only: 18.5 (+1.1 mg)

s ' ' |0l | Dataused | UTMSMean | _Std.Dev. _

1009 LTMS Target 13.8 2.14
1009-1 All Data (n=7) 13.8+2.4=16.2 3.01
1009-1 06-16 Only (n=4) 13.841.1=14.9 2.77 (pooled)

03-22 06-16 03-22 06-16
BEARBAT




Correction Factor Using 16.2 Target for 1009-1
| etod | ANDuta wioigh1061_| ADataw/ high 061 |__i005-1on

. . Avg. difference from
To estimate an ICF we consider all — 3.0 3.4 3.6

data and 1009-1 only. It is -

recommended to use the 1009-1 v | s = - . 7041
only difference of 3.6 mg as the * 1009
ICF. Though 1009-1 is further from ° 1009
target than 704-1, it is less than ¢
the difference seen in 1006-2. This  **
suggests we might slightly over °
correct candidates < 10 mg (solid ? © .. PO
passes anyway), but may BWLys5 -
potentially under correct  mmmmmmooemoooooooooooooo

candidates > 20 mg.
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1009-1 Data After Correction Factor of -3.6 mg

The graph below shows the data after the -3.6 mg correction factor, along with the Shewhart severity
upper and lower limits.
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Correction Factor Using 14.9 Target for 1009-1

m All Data w/o high 704-1 All Data w/ high 704-1 1009-1 Only

To estimate an ICF we again consider
all data and 1009-1 only. It is
recommended to use the 1009-1
only difference of 4.9 mg as the ICF.

BWLys

25

Avg. difference from

S 3.7 4.1 4.9
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1009-1 Data After Correction Factor of -4.9 mg

The graph below shows the data after the -4.9 mg correction factor, along with the Shewhart severity
upper and lower limits.
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Model Predictions

*Summary of Fit v | Least Squares Means Table
RS:uareAdj 0796039 CU rre nt 1009 ta rgEtI 13 .8
Root Mean Square Error 2.282551 Least
Mean of Response 16.43846
Obsemﬁonf(or —— I Level Sq Mean Lower 95% Upper 95%
1 Analysis of Variance [704-1] 06-16 94 6.2 12.5
N == [1009] 06-16 182 138 226 Difference between 1009 and 1009-1
Model 6 275.27055 458784  8.8058 [1009-1] O6-16 18.5 15.7 21.3 .
gr;;ﬂl 12‘ 33;?:2%; 52100 P:;[;;Of [ 1009-1] 03-22 - 21.3 ] 17:8 24.7 for 06—16 bea r|ng batCh = 0.3
1 Parameter Estimates i . -5 0 5 10 15 .
Term Estimate Std Error tRatio Prob>|t| VIF Level - Level Difference Std Err Dif  Lower CL Upper CL p-Value 1 | | 1 1 1 009- 1 n eW ta rget . 14 . 1
Intercept 15821271 0737952 2144 <0001* : [ 1009-1] 03-22 [ 704-1] 06-16 11.87830  1.760790 5.78296 17.97364 0.0021* —
IND[ 704-1] -6428374 1.124845 -571  0.0012* 2.5 [ 1009-1] 06-16 [ 704-1] 06-16 9.08210 1.720614 3.12584 15.03836 0.00/5* I e—
IND[1009] 23765474 141269 168 0.1435 27 5 |
) ) [1009] 06-16 [704-1] 06-16 8.80492 2.384935 0.54898 17.06087 0.0384 3>—.—' .
N . socen 022 Catys I [1009-1] 03-22 [1009] 06-16 307338 2428521 -533345 1148020 0.6134 ——————— D |ffe rence betwee n 1009 06-16
LTMSLAB[BI:LTMSAPP[ 3A] 14642058 1.192468 123 0.2655 16 [1009-1] 03-22 [ 1009-1] 06-16 2.79620 1.819390 -3.50200 9.09439 04739 l—*’—<
IND[ 1009-1]:BEARBAT[ 06-16] -1.398098 0.909695 -1.54 0.1752 11 [1009-1] 06-16 [1009] 06-16 0.27718 2.132058 -7.10338 7.65774  0.9991 —— . _
ffect Tests o and current target: -4.4
Sum of 4 = |Contrast
Source Nparm DF Squares F Ratio Prob > F
IND 2 2 26005529 249571 000712 ATest Detail .
LTMSLAB 1 1 510200 09793 03606 -
LTMSAPP[LTMSLAB] 2 2 789162 07573 05090 [704-1] 06-16 0 D Iffe re n Ce betwee n 06 1 6 a n d
BEARBATIIND] 11 1230622 23620 041752 [1009] 06-16 s 2 2 b h 2
] [ 1009-1] 06-16 0.5 03- atch: -2.9
g [ 1009-1] 03-22 -1
20| Estimate -2.935
£ Std Error 1.8621
= t Ratio -1.576 —
d/187 Prob>|t] 0.1661 ICF 7.3
£ ss 12.941
10 Lower 95% -7.491
Upper 95% 1.6217
06-16 06-16 06-16 0322 SS NumDF DenDF FRatio Prob>F
704-1 1009 1009-1 12.94 1 6 2.4839 0.1661
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Model Predictions

BWL (VIII

4 ~|Response BWL

<4 Whole Model
4 Actual by Predicted Plot
2 10047 LTMSLAB  MATRIX
234 B oA ON
1008-1

22 eB .y
_ ® 1008-1
5 21
g
< 204 1009

.
2 0] i
1009-1 1009-1
18-
©1008-1 '
17+ 1009 1000-1
LI
— T T T T 1T
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BWL Predicted RMSE=2.5858 RSq=0.39
PValue=0.2310
4 Effect Summary

Source Logworth PValue
BEARBATIND]

0.763 0.17246
IND 0.604 0.24872 ~
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4 Residual by Predicted Plot
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4 Summary of Fit

RSquare 0.38639

RSquare Adj 0.181854

Root Mean Square Erar 2585632

Mean of Response 19.24444

Observations (or Sum Wts) 9
I Analysis of Variance
4 Parameter Estimates

Term Estimate Std Error tRatio Probs[t| VIF

Intercept 18.677083 1.039036 17.98 <.0001°

IND[ 1009-1]:BEARBAT[03-22] 15291667 0987481  1.55 0.1725 1.004629

IND[1009] -1.327083 1.039036 -1.28 0.2487 1.00462%
4 Effect Tests

Sum of

Source Nparm DF  Squares FRatio Prob> F

BEARBAT[IND] 11 1603405 23980 01725

IND 11 10907769 16313 0.2487

I = Prediction Profiler

4 =~ BEARBATIIND]

) Correction/Targets Evaluation

4 Leverage Plot 4 Leverage Plot
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BEARBAT[IND] Leverage, P=0.1725

4 Least Squares Means Table
Least
Level SqMean
[1009]06-16  17.350000
[1009-1]03-22 21.533333 1.4929309
[1009-1]06-16 18.475000 1.2929161
4 =|LSMeans Differences Tukey HSD
a= 0.050 Q= 3.06815

Std Error
1.8284504

LSMean(]]
Mean(i]-Mean[j][[1008] |[1009-1][[1009-1]
Std Err Cif 06-16 |03-22 |06-16
Lower CL Dif
Upper CL Dif
[1009]06-16 0[4.78333) 1125

0[2.360531/2.239396
0[-11.4258| -7.9958
5 0[3.059128/5.745802
£ [1008-1103-22|4.183333 0[3.058333
2 2360521 0[1.974962
-2.05013 0|-3.00114
11.42579 0[9.117811
[1009-1]06-16 1.125|-3.05633 0
2.239396(1.974962 0
-5.7438|-9.11781 0
7.995802 |3.001145 0

Least

Level Sq Mean

[1009-1]03-22 A 21533333
[1009-1]06-16 A  18.475000
[1009]06-16 A 17.350000
Levels not connected by same letter are significantly different

IND Leverage, P=0.2487

4 Least Squares Means Table

Least
Level SqMean  Std Error
1009 17.350000 1.8284594
1009-1 20.004167 0.9874810

~|LSMeans Differences Du

Mean
17.3500
19.7857

nnett

a= 0.050 Q= 244691 Control=1009 Adjustment = Dunnett

Level

1009-1 1009 2634167

[> = Control Differences

2.078072

- Level Difference StdErrDif LowerCL UpperCL p-Value

-243069 7.730025 0.2487

Data Used: All 1009 & 1009-1 Data (Matrix) + 2 Tests 1009-1

resulted in 17.4 mg and 18.7 mg (01/23 — 04/23)
Model Used: BWL ~ IND + BEARBAT[IND]
1009 LSMeans = Mean = 17.4 mg, SD (assume 1009 = 1009-1) = 2.6 mg
ICF (based on 1009) =13.8 mg - 17.4 mg =-3.6 mg
1009-1 LSMeans = 20.0 mg = 17.4 mg + 2.6 mg
1009-1 After ICF =20.0 mg — 3.6 mg = 16.4 mg

(unadjusted)
(unadjusted)

ICF =-3.6 mg, 1009-1 LTMS mean = 16.4mg, SD = 2.6




10 Hour Stripped Viscosity




10-HOUR STRIPPED VISCOSITY
Unit of Measure: centistokes
NONCRITICAL PARAMETER

SVIS Since 2018

Standard Deviation

0.11

0.17
0.07
0.10

Mean

10.27
9.00
9.37
9.51

Reference Oil

T04-1
1006

1006-2

1009

SVIS also increased at the

IND

® 704-1

® 1006-2

same time as bearing weight

loss with 1006-2.
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1009-1 vs. 1009

Consider the difference of the re-blend first. The re-blend data on both bearing batches is similar and
shows an average difference from the original blend of 0.22 cSt, resulting in a target of 9.73 cSt.

IND IND

0o 108 100 . 1009 * 1009 Average: 9.65
' ® 1009-1  1009-1 All Data: 9.87 (+0.22 cSt)
. ‘ * 1009-1 06-16 Only: 9.87 (+ 0.22 cSt)
9.9 .
- 9.8 - $
= " 0i | ostaused | wswean | swoev
97 ’ 1009 LTMS Target 9.51 0.10
1009-1 All Data 9.51+0.22=9.73 0.07
9.6
95

03-22 06-16 03-22 06-16
BEARBAT




Correction Factor

Modeling lab and stand differences seems inappropriate on the current data set. To estimate an ICF for the
06-16 bearings, we can take the average difference from target of all 6 results (recommended), or we can take
an average of the two average differences.

IND

704-1 1009 1009-1 IND
® 704-1
. o 1009
10.4 1 ® 1009-1
Using All 1009-1 Onl . .
Data y Y SN
AVg. 102
difference -0.14 -0.14
from target
10.0
= : -
PY { ]
9.8 o .
® e e
9.6
[ )
94

A-4 A-5 B- 3A B-4 A-4 A-5 B- 3A B-4 A-4 A-5 B- 3A B-4
Lab-Stand




1009-1 Data After Correction Factor of -0.14 ¢St

The graph below shows the data after the -0.14 cSt correction factor, along with the Shewhart severity
upper and lower limits.

IND
® 1009-1

111111

99
Shewhart Upper —------------------------"--------- oo ------o--o--o--o-

9‘8 7 . . “mm

Target — - < - mmmmeo O ool . 1009-1 9.73 0.07

9.7

SVIS After CF

Shewhart LOWer — == == === = = === = = = oo oo e e e

9.5

LTMSLAB




odel Predictions

4Summary of Fit I Least Squares Means Table

e Dosoi Current 1009 target: 9.51

Root Mean Square Error  0.066237 Least
e @ e BT Level Sq Mean Lower 95% Upper 95%
Observations (or Sum Wagts) 12
4 Analysis of Variance [ 704-1] 06-16 10.40 10.29 10.50
I [1009] 06-16 9.65 9.52 9.79 Difference between 1009 and 1009-1
Model 6 001413021 0152355 24.7254 [ 1009-1] 06-16 9.87 9.78 9.95 .
CRl 11 oomene oo [1009-1] 03-22 9.86 9.76 9.97 for 06-16 bearing batch =0.21
< Parameter Estimates : ’ ’ .
Term Estimate StdError tRatio Probs[t] VIF Level - Level Difference Std Err Dif Lower CL Upper CL p-Value -0,'2 ? 0[2 0]4 0"6 0[8 1"0 1009_1 neW ta rget. 9.72
Intercept 90717535 0.022M9 44419 00017 . [704-1106-16 [1009]06-16 07455208 0.0705791 0485083 1.005959 0.0005* | ———
::ggf{?‘;‘g‘]‘] Sy gl e L [704-1]06-16 [1009-1103-22 05366667 0.0540820 0337103 0736230 0.0007" | —
-U.. x -1 3 6* . |
[704-1106-16 [1009-1)06-16 05336458 0.0527992 0338816 0.728476 0.0006* 3 —e— H
tlﬁii?{ﬁhmppm Eﬁiéﬁﬁ ”5?5222 1?2 3§§;§ H [1009-1] 06-16 [1009] 06-16  0.2118750 0.0619587 -0.016754 0440504 0.0656 —— D|ffe rence between 1009 06‘16
LTMSLAB[BILTMSAPP[34]  0.0460037 003520 131 02481 14 [1009-1]03-22 [1009] 06-16  0.2088542 0.0705791 -0.051584 0469292 0.1061 e
ERRINSNEERRMNGISN] 000151 00264 006 08%6 1.1 [1009-1106-16 [1009-1103-22 0.0030208 0.0527992 -0.191809 0.197851 0.9999 ~—@—— and current ta rget: —014
4|Effect Tests
Sum of | = Contrast
Source Nparm DF Squares FRatio Prob> F
IND 2 2 0.70655393 805228 0.0002*% H .
LTMSLAB 11000811850 1.8505 0.2318 4 Test Detail D|ffe rence between 06-16 and
LTMSAPP[LTMSLAB] 2 2 0.01511452 17225 0.2697 [7[]4_1] 06-16 0
BEARBAT[IND] 1 1 0.00001436 0.0033 0.9566 [1009] 06-16 05 03_22 batch : _O' 10
[1009-1] 06-16 0.5
10.44 [1009-1] 03-22 -1
Estimate -0.103
2 10.2 |
g Std Error 0.0541
i 10.0-| t Ratio -1.903 ICF = '024
2 Prob>t| 0.1154
? 95 Ss 0.0159
Lower 95% -0.242
961 Upper 95% 0.0361

0616 0616 0616 0322 -
A% o008 09T SS NumDF DenDF FRatio Prob > F

IND / BEARBAT 0.016 1 5 3.6213 0.1154




Model Predictions
SVIS (VIIl) Correction/Targets Evaluation

| ~|Response SVIS
4 Whole Model
4 Actual by Predicted Plot
—)
10007 7" e
&2 10081
1009-1
_ .
§ 98 [R 1009-1
& 7 "1008-1
] *1009 19051
@ 97
961
_e100 : :
96 97 98 99

SVIS Predicted RMSE=0.0742 RSq=0.71

PValue=0.0233

4 Effect Summary

Source Logworth

PValue

IND 2,084 0.00825
BEARBAT[IND] 0.145 0.71533

Remove Add Edit [ FDR

4 Residual by Predicted Plot
1o 10891
& 0.05- ® 1009-1
3
E 1009-0 o
n
2 1009-1
G 005 a 10051
000, . .
96 97 98 99
SVIS Predicted
4 Summary of Fit
RSquare 0.714389
RSquare Adj 0.619185

Root Mean Square Error 0.072181
Mean of Response 9.823333
Observations (or Sum Wagts) 9

| Analysis of Variance

4 Parameter Estimates
Term Estimate
Intercept 9.7604167
IND[ 1009-1]:BEARBAT[ 03-22] 0.0108333
IND[1009] -0.115417

4 Effect Tests

Sum of

Source Nparm DF  Squares
BEARBATIND] 1 1 0.00080476
IND 1 1 0.08250430

StdError tRatio Probs [t]
0.029807 32745 <0001*
0028328 038 07153
0029807 -3.87 0.0082°

FRatio Prob>F
0.1462 0.7152
149932 0.0082%

4 = BEARBAT[IND] 4= IND
4 Leverage Plot 4 Leverage Plot
01909, 2O
. 99 #%18% 00 w 99 1809
£ 1009-1 )/ 4
g 10001 #0091 g
& 98- . &
= o1, 1009-1 5
& 1009 & #1009
5 97 g 97
a @
= >
@ @
96| 96
1009
T T

T T T T T
965 970 975 980 98 9.9
BEARBAT[IND] Leverage, P=0.7153

4 Least Squares Means Table

Least
Level SqMean  Std Error
[1009]06-16 9.6450000 0.05245368
[1009-1103-22 9.8866667 0.04282825
[1009-1]06-16 9.8650000 0.03709036

4 =|LSMeans Differences Tukey HSD
a= 0,050 Q= 3.06813

LSMean(j]
Mean[i]-Mean[j][[1009] |[1009-1][1009-1]
Std Err Dif 06-16 03-22 06-16
Lower CL Dif
Upper CL Cif
[1009]06-T6 0[024167] 022

0(0.067717|0.064242
= 0]-0.44843|-0.41711
5 0| -0.0339|-0.02289
2[[1009-1]03-22 |0.24 1667 0(0.021667
4 0.067717 0/0.056656
0.0339 0/-015216
0.443434 0/0.195497
[1009-1106-16|  0.22|-0.02167 0
0.064242 0.056656 0
0.022895| -0.1955 0
0.417105|0.152164 ()]
Least
Level SqMean
[1008-1103-22 A 9.8866667
[1009-1]06-16 A 9.8650000
[1009106-16 B 9.6450000

Levels not connected by same letter are significantly different.

T T T
9.65 970 975 9.80 9.8 9.90
IND Leverage, P=0.0082
4 Least Squares Means Table
Least
Level SqMean  Std Error Mean
1009 9.6450000 0.05245368 9.64500
1009-1 9.8758333 0.02832823 0.87429
4 =|LSMeans Differences Dunnett
a= 0.050 Q= 2.44691 Control=1009 Adjustment = Dunnett
Level -Level Difference StdErrDif LowerCL UpperCL p-Value
1009-11009  0.2308332 0.0596144 00849621 0.3767045 0.0082"

D|=|Control Differences

Data Used: All 1009 & 1009-1 Data (Matrix) + 2 Tests 1009-1

resulted in 9.81 ¢St and 9.88 ¢St (01/23 — 04/23)
Model Used: SVIS ~ IND + BEARBATI[IND]
1009 LSMeans = Mean = 9.65 ¢St, SD (assume 1009 = 1009-1) = 0.07 cSt
ICF (based on 1009) = 9.51 ¢St — 9.65 ¢St = -0.14 ¢St
1009-1 LSMeans = 9.88 ¢St = 9.65 ¢St + 0.23 cSt
1009-1 After ICF =9.88 ¢St — 0.14 cSt = 9.74 ¢St

(unadjusted)
(unadjusted)

ICF =-0.14 ¢St, 1009-1 LTMS mean = 9.74 ¢St, SD = 0.07 cSt
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