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Minnesota DHIA 2017

295,342 cows tested from 1,430 herds (average of 209 cows)
72,508 cows checked for Pregnancy using milk

34,085 cows tested for Johne' s Disease using milk
44,220 eartags sold (RFID and management)

On average herd reports were mailed or e-mailed 2.14 days
after sample date



Minnesota DHIA 2017

» Average of 11 sample days per herd
2,000 portable Tru Test metersin the hands of 64 field techs
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Minnesota DHIA 2017

* 511 herds have software from DHIA (36%)

* 63% of herds are downloaded by a consultant who has
permission to access datato help dairy

o Datafrom Minnesota DHIA membersis processed at all 4
U. S. Dairy Records Processing Centers at the option of the
producer (10 years)



Minnesota DHIA 2017

e Average production in 2017 was 25,136 pounds of milk per
cow, with 957 pounds of butterfat and 789 pounds of
protein or 11,311 kg of milk, 431 kg of butterfat, and 355
kg of protein

o SCC average was 238,000.

e 2017 Milk Price paid to farmerswas $17.74 per
hundredweight —36% lower than 2014



Data handling for 8 milk labs
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Herds on DHI Programs

25.000 -
20.000 -
15.000 -
10.000 -
5.000 -

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Numberof Herdson DHI | 23.005 | 23.013 | 20609 | 20304 | 19,628 | 18.958 | 18173 | 17.875 | 17.228 | 16.372

Year

DHIA



Cows on DHI Programs

4,400,000 -

4.200.000

4.000.000

3.400.000

2007 2008 2008 2010 2011 2012 2013 2014 2015 2016
Number of Cows on DHI| 4.414.821 | 4.478.447 | 4.255.950 | 4.326.663 | 4.371.598 | 4.331.157 | 4.281.654 | 4.417.597 | 4.401.410 | 4.402.309

Year

DHIA



DHIA

Distribution of Herds and Cows on DHI

Percentage
&
=

200 F———
10.0
0.0
100-299 300-749 750-1999 2000+
Herd Size in Cows 1-99 100-299 300-749 750-1999 2000+
O Percent of Herds 55.29 28.14 9.52 5.03 2.01
M Percent of Cows 12.72 18.34 17.65 23.87 27.42




Average Size of DHI Herds - 2007 to 2016

200,0 -
180,0 -
160,0 -
140,0 -
120,0 -
100,0 -
80,0 -
60,0 -
40,0 -
20,0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
HerdSize InCows| 125,1 131,7 136,1 145,2 154,6 161,8 167,8 177,3 185,9 196,0

Year

DHIA



Average Test Day Milk Yield of DHI Herds

80,0
78,0
76,0 -
74,0
72,0 -
70,0
68,0 -
66,0 -
64,0 -

60,0
" | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 2016 |

Ave TD Milk {lbs.) | 66,4 | 66,8 | 68,2 | 69,1 | 69,0 | 69,5 | 696 | 69,4 | 71,1 | 71,2 | 714 | 71,7 | 72,1 | 72,7 | 731 | 74,2 | 752 | 76,2 | 77,2 | 78,1

Year

DHIA 35.1 kilos per day



Changing Dynamics of Herd Recording

Traditional herd recording programsrely on

- Portable metersowned by herd recording organization
- Control of meter maintenance, calibration and operation
- Investment in equipment carried by recording organization

The new construct of herd testing

- Smaller number of herds coupled with increased herd size
- Desirefor immediate accessto data and results

- Investment in integrated milking systems/softwar e by dairy
- Desirefor increased labor and data handling efficiency

« Use of multi-day milk yield averagesin recording programs
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Changing Dynamics of Herd Recording in the USA

Portable Meters Dairy Owned Meters

2011 | 2013 | 2015 20172011 2013 | 2015 2017

Total Meters| 112,389 107,369 91 415 78 707 72, 193 46, 875 56,034 102,113 122,722 149,238

Statistical %



With the Customer in mind

* For electronic meters, we try to provide a service that shows
benefits, rather than showing up with a*“you must calibrate
or else” attitude



Key Concept with Statistical Monitoring of
Daily Milk Meters

Thein-place milk meter isonly part of alinked system that includes...

Calibrated
Milk Meter

Milker (Human) Functioning Milk
Performance Meter Controller

Accurate ID

: Software and
System e

Interfaces




Using Third-Party software

| nterface with manufacturer’s software
— GEA Westfalia (Dairy Plan)

— Afikim (Afimilk, Afifarm)

— Boumatic (Provantage, Metrix)

— DelLaval (Alpro)

— DairyMaster

— Universal

Short List of Vendors

— Dairy Comp 305 (Valley Ag Software)
— PCDart (Dairy Records Management Systems)
— DHI Plus (DHI-Provo) —under development



L34120021 33m Ref: 37Tm08-23-08 082308 06:53 Pg 1
£817 - Milking Report — Blectronic Milk Meter Monitoring Report - Date 08-22-2008

Stall Ho. Ho.
No. Milkings Obs.

% Difference
From Expected

hllo] 7L #2.0
10 71 +3.0
10 59 -5.8
10 57 -1.8
10 56 +0.4
10 58 -0.1
10 59 +0.6
10 55 +0.4
10 74 +0.7
10 75 +6. T
10 77 +1.1
10 77 +0.6
10 78 -2.9
10 73 -3.1

10 &7 =0.7
PCDart 817 P8
Electronic Milk Meter Monitoring Report (EMMMR) Detail
Percent Difference From Expected By Milking
SRR Rk ook e ke k ok ek Datefﬁj_}_l{ing NUmbDEeL **stxstcsx e e nrxndxdxnan

Stall o8-22 08-22 08-21 08-21 08-20 08-20 08-19 08-19 08-18 08-18B
NoO. 1 Z 1 Z 1 2 1 1

WO - e W R

EMMR

+1.7 =1.1 +5.8 -2.5 +2.7

Wm0 -3 o e o B

AV.

Detail information for each milking for each cow stored in file

+0.1

=0.1

-2.8
+8.9
+0.5
~3.7
+0.9
+3.7
-5.1
+1.7
+13.6
~2.2
-0.7

+0.1

-0.1
+2.2
+4.1
+3.5
-2.9

-3.2
—2.1
-0.5
-2.9
-1.8
+2.6

+0.2

4.4
-96.5
=4.1
+T.2
+6.8
+6.0
+3.7
+H.1
+15.5
+5.0
+4.9
—0.7
=1.2
+12.1
+8.4

0.1

+13.6

-6.2
-0.2
+0.5

KETERDTL.CEV

File is located in PODBRT 34120121. Open file with spreadsheet program.
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- Dairy Comp 305

DC 305 — Parlor Performance Report

POTTER M1.txt
= HORTH STAR ACRES -

Command : PARLOR\VMLP

Expanded:

- NORTHSTAR

North Star Acres

Milking report for 7/28/09 wmilking 1 at 12:07 PM 3.0ME
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“Scheduler” inon-farm DC 305
dumps cowfile backup to Bertha daily
(150 herds)




3
_ng
o Patty Isresponsible for supporting herds with Dairy Comp

305 electronic meter interfaces. She also supports PC Dart.

e Sheisthe point of contact on any issues with e-meter
performance.

 This provides an opportunity to build confidence and
comfort between DHIA and the customer




Patty creates at |east one parlor report per

month per herd
o Eyeballsthem for issues and follows up with email if
needed

 |f meter is“off” she checksthat meter after the dairy has
notified her of repair, or on the next monthly check

 Posts data into Excel every month




Causes contact from DHIA

Numser Mo Cowll Cecwd# = Ruto
Tow# Harnd Auto vs.Hand Milk Time

100 0.0%
58 44.03
64 39.89
78 35.69
70 38.90
&7 43.62
70 37.13
78 36.91
73 42.73
73 41.01
70 43.98
64 40.13
g2 41.78
B0 39,114
713 30.49
73 42.08

o000 OO0OOOOo0DD0o0O0d

0 8
5 7
4 7
2 7
3 7
3 6
3 7
2 7
3 8
3 8
3 7
4 7
2 9
2 g
3 8
3 8

13 37.35

[
[
[T |
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Outcome of contact

Last M_lking date and time
£=17-17 19:19

Number Ma Cowh Ceow¥ % Aute ----Averages---- Total
deter Welg-ts Cowk Hand Auvute vs.Hand Milk Time 3%Cev Milk
1 8 89  37.48 296 @ 337.32

alli) 40.97 joa ¥ 327,12
g3 33.31 235 239.7%
83 27.32 271 245.85
748 34 .65 290 1 311.87
78 37.93 285 1 34..34
75 34.52 2B6 276.12
75 37.49 319 299_94
67 42.02 289 278.19
78 41,25 273 271.24
78 39.66 273 3596.98
g 35.50 310 ] 219.51
T8 30.59 241 275,34
JE 40.16 268 - 361.48
75 29.82 279 5 238.54
57 33.69 270 235.85

15

D 0 -d LN S L g e
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Lad P
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And occasionally, the contact on e-meters becomes a software
support conversation because of that “touch” and that comfort



Using DC305 to monitor meters

* Non-invasive (done remotely)

» Enablestargeted feedback to producer on needed repairs or
service for their benefit in utilizing the management
Information



Using DC305 to monitor meters

* When done right, this doesn’t loook like a QC regulatory
system. It looks like outstanding service.



Using DC305 to monitor meters

» The bottom line — cost effective routine monitoring of meter
performance not only helps assure data quality and
Integrity, but results in improved communications with the

dairy and atighter connection to the Milk Recording
organi zation..



Minnesora
DA

Considerations on Meter Performance Reports

Low cost

Frequency —i.e. monthly
Easy for producer

Easy for DHIA

Shorter turnaround and targeted
repairs compared to annual water
test calibration

Identify weaknesses in the entire
linked milk recording system

Service opportunity for herd
recording organization - build
value into recording program

Ongoing assurance of data validity
for use in recording programs

Advantages

Does not clearly indicate whether a
meter is operating within
tolerances

— Part of the process
— Not the answer or result

There is no meter system
certification or validation without...

— communication
— interpretation

— action

— follow-up

Does not replace installation test or
routine maintenance

Disadvantages



Who Benefits from Monitoring
Meter Performance?

The benefit to milk recording database
accuracy Isjust the frosting on the cake




Dairy Farmers are “Time Poor”




Time $avers with DHIA

m Milk Pregnancy

= PCR DNA

m Action Lists / Chore lists
m Parlor performance data

m Summary and Benchmark data for a look at how I am doing —
now I might know where to look



What Else

can we do that is economical, useful, creates good will, and
keeps the customer looking to us to help them in aworld
where data has become overwhelming?

Minnesora
DA



What else can we do

e To make better use of the data we already have?
e Tolearn more from the milk sample we already have?
* To help sort through all that new data?

Minnesora
DA



Change

* Milk priceinthe U.S. has changed dairying and milk
recording.

e We need to find more useful and creative ways to supply
services that make a $ difference to dairies, or we will have
alot less datato worry about in our databases.

Minnesora
DA



When | grow up and have my own dairy

o | want to test my fresh cows weekly looking for
SCC, ketosis, NEFA, butterfat/protein
relationships, and other health tests available In
the milk, and more important stuff we don'’t
know about yet

| want to test select pens of animals or select
cows In select pens for PG/open using milk

Minnesora
DA



When | grow up and have my own dairy

| may occasionally even want to test my whole
herd ..... If someone else iswilling to pay for
that - | will share the data with them

e | don't need to hire DHIA to collect data | will
not be able to use (or want to use)



When | grow up and have my own dairy

1t will belarge enough for milk recording to justify showing
up WEEKLY to sample only the 300 cows in the fresh pen or
the 200 cows | plan to dry off in the next 2 weeks

o And it will be important enough for me to justify that cost

* Do the data folks want good data from my 3,000 fresh cows
/yr or not?

Minnesora
DA



At times, farmers worry about which datato look at, when
they should be worrying about which cow to look at.




We support our local (& happy) dairy farmers




What else can we do

to help dairy producersin their endeavor to help feed a hungry
world.




Much can be accomplished by cooperation
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The World Is run by those who show up.

Terrd you

for showing up.
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stall NO.
No. Milkings
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DHI Cows by Herd Size During 2016

1.300.000 -
1.200.000 -
1,100.000 -
1.000.000 -
200.000 -
800.000
700.000 -

500.000
1-89 100-299 300-749 750-1999 2000+

|Number of Cows on DHI 557.683 803.683 773,705 1.045.183 1.201.811

Number of Cows per Herd

DHIA



Potential Sources of Error in Data Recording

Accuracy

Milk Meter
Controller
Animal ID
Milker (Human)
Data Transfer

Maximum Data Accuracy from On-
Farm System

e Calibrating the milk meter alone may not be sufficient
* Errorsalso exist when using portable metersfor herd recording

* Need toreview entire system and minimizeerrors




Variables Required for Meter Performance Report

Date

Herd nameor Herd code

Animal ID

Stall or meter ID

M easured milk weight

Number of milkingsrepresented at each stall/meter
Deviation for each stall/meter

Optional

— Defined tolerance for reference

— |D errors (missing cows, duplicate reads, wrong pens)

— Reattachment and manual detach incidents

— Milking time deviations

— Milking speed

— Cross reference with milk shipped weights integrated into the report or
software program




Calculation of the
Daily Milk Meter’ s Performance

Expected Milk Weicht (MW) this milking

Yield average on the last X milkings at M,, * “herd factor™

B

Deviation from Expected

Cow Deviation (kg) = Measured yield (kg) — Expected yield (kg)

Meter Deviation (%%6)

sum of cow deviations (Kg) for this milk meter

>
sum of expected yields (kg) of these cows for this milk meter 100




Removal of Outliers from Calculation

Expected Milk Yield (2x), Adjusted for Herd Effect

<65% <70% <75% <80% >120% >125% >130% >135%

Observed,n 12 21 33 69 109 33 15 12
Observed, % 0.07 0.12 0.18 0.37 0.42 0.18 0.08 0.07

<14 DIM 14 84 24 1 10
14-21 DIM 1

22-28 DIM

29-35 DIM

>35 DIM

Exclusion of cows <30 DIM from meter performancereport isjustified as
prediction of expected milk yield isunreliable
May consider removal of expected milk yields deviating +30%




Accurate ID Is Important
Cow ID and Stall ID are essential to the Meter Perfor mance Report

o ElectronicID systems

— Manufacturer ID —transponders
— Third Party EID tagsand readers
— Primary Source of Error - TECHNOLOGY

« Manual ID entry

— Cow ID iskeyed on the controller in the milking stall
— Usually leg bands or visual cow number
— Primary Source of Error - HUMAN




Minnesora
DA

NorthStar DHIA Services

Electronic ID Verification

23 out 24 Animals Read Correctly



Deviating Meters on the Report

It does not necessarily mean the meter isout of calibration...

— But if one meter isout of tolerance on thereport, thewholereport isnot usable

Timeto be adetective and isolate/correct errors...

— Primary contacts
» Dairy Manager
» Representative(s) from Herd Recording Organization

— Secondary contacts
o Milker(s)
* Representative from Equipment Manufacturer




Meter Performance Reports cannot be used with..

Herdswith incomplete identification or EID system challenges
Herdswith one or more failing/non-communicating controllers

Herdswith one or more missing or out-of-service meters




Sources of Variation — 1D System

817 - Milking Report - Blectronic Milk Meter Monitoring Report

POSS bl e CaU%(S) Electronic Milk Meter Monitoring Report (ENMMR) Detail

Parcent Difference Fron Expected By Milking
cramansnnansavarsennans Date/Milking Number ssseasssssmanerstasnmarns
stall 07-31 07-31 07=-30 07-30 07=29 07-29 07=-28 07-28 07-27 07-27

Ho. 1 2 1 2
elnaccurate D readsfro
BO H +14.6 -B8.0 +& +1ll.4 +19.4& +18.9
automated system el 52.4 10,5  +3.3 3.7 +9.9 +24.8 4.8
B2 2 =0.B +9.5 19 +16.1 +8.8 +12.5
B3 ) i +5.0 +5.8 +15 +13.3 +26.2 +19.6
(i [-) & Balb -2.6 +2.8 b +13.3 +17.8B ~B.56
a5 . =10 , 4 +5.3 +2.8 - 11. +21.4 +31.4 +18.3
86 +2.9 =28.2 +5. 2. +15.0 +22.%2 +27.7
.I ncomplete herd I D aT +2 +27.5 +0 +2.3 =5.1 25. +18.3
8B 22 98.6 +21 =9.0 +40.3 $4.9 +424.5
a9 42 +73.6 36 +30.1 +33.2 - +18.6
90 9 F39. 27 +22.4 +11.9 +110.9
H . 91 10" 1 - 33, . +B.58 +5. 8.5 +113.
eDuplicate animal ID 5.7 400.8 43L8 1538 4878 1D te0 s g
93 60.1 3 2 +23.7 +39.8 2 s 1 +£1.B
o4 . 4R . ia +29.7 +8.8 54.6 +54.6
o5 43.6 . +100.5 +39.8 25.9 +45.8
96 : .3 +60.1 +19.6 +33.5 +18.4
sData entry errors by s 440.9 -13.3 +79. +103.0 +13.6 +45.8 -L.6
. . o8 L . +103.0 +98.8 +28.4 +28.9 +53.3
m||k|ng personneI 43 21. 7 430.7 +35.8 +'_L‘E..E. +32.8 +B3.7
100 ; L i +116.0 +#856.5 +3l.8 o +34.6 +54.8

101 . -B 8 +194.7 +77.7T +22.4 «0 =28.5 +116.6
loz 6 +29.2 +39.8 5.1 +46.4  +4.0 =19.2 45,7
163 g g +80.2 +49.7 +61.4 42 +29.4 +119.8

AV, i F2'T +40.6 L +44.9 +20.2 2 +25.9 +40.0

Detail information for each milking for each cow is stored in file MeterDtl.csv
File is located in C: PCDART 121B4502. Open file with Epreadsheet program.
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Sources of Variation — Equipment

817 - Milking Report — Electronic Milk Meter Monitoring Report - Date 06-25-200

e Reattachment of Electronic Milk Meter Monitoring Repert (EMMMR) Detail

Percent Difference From Expected By Milking

ml|keI’S— |Sthet0ta| srzxxexaxcAwasmaakenens Date/Milking NUmMber ssssmissssssnsnnmanmnanns

stall 0E-25 0&6-25 O0OB=25 O0OB=24 OB Q=24 05-23 0g-23 0E-22 06-23

milk weight ok l £ 2 % 2 4 : *
computed? i g i

+8.1
""E'a;a
+d.6
+8.0
+9.4
=-2.3
+10.
+6.
+i.

+0.

=J
¥

2 M ou e m
* 4

+5.7 # +1.5
+B.4 2. +2.3
+4.3 +7.E +2. 4
=3.0 3 +6.7
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+5.2 e +10.0

+2.7

Lt BSOE
e
-2 m o -

+ 4
e

e Treated cows—do
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Detail information for each milking for each cow is stored in file MeterDtl.osv
File is located inm CO: PCDART 23150461. Open file with spreadshest program.
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Sources of Variation - Equipment
 Metersinstalled
properly?

e Meter out of
calibration?

e Modificationsto
milking system?

:




Sources of Variation — Missing Milkings

! rt (EMNME) Detadil
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Sources of Variation — Software/I nterface

 Upload/interfaceerrors

— |D data not transferred
properly

— Milk weights not
transferred

— Stall identification errors

o Software upgrades or
modifications

Minnesora




Dairies

 Many problems are caught and fixed by the dairy, we think

Minnesora
DA



We perform this service whether the
herd contributes thelr data or not
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