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Today’s Agenda

* Intro to Automated Costing

* Product Cost Reduction Case study
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aPriori Customers

www.apriori.com

+ 4 of the Largest Ag & Const Companies in the World
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http://www.nacco.com/
http://www.thermoking.com/tk/index.asp
http://www.polarisindustries.com/default.aspx
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Our Enterprise Product Cost Management Vision
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With aPriori you can quickly cost components

_5Prl9r[ Part Cost Report m"

Go from a

3D Solid CAD Model...
Fully Burdened Cost: 2487 Total Planned Volume: 27,500
Cost Target: Not spacited Materiak Aluminum AL350
Amount Varlance: - Approx CAD ReviVer: -0
Percent Variance: - Dats part was costed: 017282011
Projected Savinga: - Dats GCD= saved: 01232011
Processes
Part I T S7als Late Stasderd Tenper Tond sl
Manstectring Tieves - - - - -
Lato Tinw 4373 05Es st1ee 3800 o
Cycle Tima 40773 o585 Stes oo oac
A Vriaiie Coats: weny weny weny weny (uso)
Seometic Cost Orieers Matuta Cont 758 755 000 o000 o0
- Later tt ] aee 247 aze aoe
e | Mae PropeetyRemdt | Direct Ovechoad S48 171 352 015 o
g S & B o e - Anoties Bech Satip ass a7 oes o0 aoo
¥ Voke Dareter
9 = riokes e Tyoe RO b oorr g 409 40 90 96
© I3 Sroe Hoes [6] || s Courmerank tane
o 4 © [, Sepletie: 3 Is Flarged tarse Expansetse Toding 0w Lm 0s oo 000
9 Counterwrk Grecton ARNOWN Addtices Divect Conts 48 Qo0 Qoo m 12
g : ¥ Ik Svhreie:s m::" \tyw‘;om e Oiste am ™ ™ ™ aoo
& IR Seveleroie: et f
sl ‘B > — ey Ottwer Divect Coats s aso o arr 112
TR i [ Secletcess Cone Anghe (deg) 90.00
° W (DR Mt Saep Hoves (1] <] Roghves ) 200 Teotal Vartsia Costs. 2288 we s Az 112
Pkt Ovarert Alocaticem 20 200 200 200 2
Moyl —3 —3 4 L L
Phuce Past Cost 28 e s ey 12
Fixwd Coutn:
Hard Tewing (ametized) 2 23 600
Flatues Cont (wneetzad) 00 o0 o0
Proganmmg Cont am am ae
Addtons Arorze: a0 oo oo
. . Totat Amcetized ) Fx) e
...to a detailed cost estimate S— we  owm e
et Teniog 84207.3¢ 84,2073 Qo
Fisture Cont am am ase
Progmsing Cost o848 200 o848
Totl Copitar 1 veatrents 8420738 L
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How aPriori Works

Automated Geometric Cost Driver Extraction

Show ~
‘/ S ee d Status Name Name Property Result
p o = Component - Name Planarface:S -
\/ ) = I8 Base Properties {1) Finished Area (mm~2) 992.40 ‘
inimi [a] IS Component:1 Max Tool Diameter (mm) -
Mlnlmlzes Erro rs # (I8 Cross Section [1} Tool Reach (mm) 0.00 r
H H & I8 Setup Axes/Candidates [33] Bend Diameter (mm) < - ‘
ASSOC|ated Wlth o = Volume = Perimeter (mm) 342380 . \.__ -
o % Stock Trims (1] SER Length (mm) 16540 ’ "
Manual In pUt @ # IS Bulk Removals [1] SER Width {(mm) 6.00 :
. . e I= Surfaces Comer Diameter (mm) = /
v’ Drives detailed cost 9 = (IS Pianar Faces 4] Percent Cormer Area 0.00 /
° IS Planarfaced - Inside Diameter (mm) -
m od e I S @ & PlanarFace2 Percent Concave Perimeter 48.25
=} IS PlanarFace3 Tolerance (mm) <unspecified > 4
IS PlanarFaced Roughness (micron) <unspecified> 4
Num Surfaces 100
IS PlanarFace6 On Bounding Box false
© IS Planarface:7 Is on End false
(5] IS PlanarFace:8 Direction Type Normal
o IS PlanarFace9 Is Stock Surface false
] IS PlanarFace10 Approach From NONE
@ IS Planarfacesll Approach From Alt NONE
= IS Planarface:12 Normal Direction (-1.0,0.0,00)
° IS Planarface:13 Centroid (-15.00, 150.70, 101.34)
° IS PlanarfFace:14 Requested <auto-select>
° & PlanarFace15 - Selected Facing -

Change any design parameter, GCDs are re-assessed in seconds

© 2014 aPriori — Confidential, all rights reserved.
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How aPriori Works

Rules Based Engine Drives Intelligent Routing Selection

et
aPriori Evaluates: o
v'Design Geometry B .j:v'_»_v a
v Material Type il .
v'Production Volume | ymmelem 3 0§ mv
v'Manufacturing Process it ™= = = = = H~ =
v'Machine Rules — ™ 5 « | -
v Facility Rules —- i K X 3
_.E;. L Ly * -
=3 .
o [iea]

Change from Cast Iron to Aluminum...
Change Volume from 10 to 10,000...

aPriori automatically recommends switch from Sand Casting to Die Casting

© 2014 aPriori — Confidential, all rights reserved.
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How aPriori Works

Robust Baseline Cost Models and Regional Cost Data

e aPriori automatically derives
detailed piece part AND tooling
costs based on inputs

o(‘:ju 2 - 8- 0 T o+ 0 | atsevewn  Peileten  bneitrer 6

» Users can edit/override system
generated data

* Leverage the experience &
expertise of your Cost Engineering
team to easily add your own

0T T o v !ﬁ:‘:'!_'_*,-,'!!w.‘,'f"! Merdny ) ¢ Maen a3 |

— Cost Models
— Machine, Material & Rate Data T e S

— Routings & Routing Rules

© 2014 aPriori — Confidential, all rights reserved.
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aPriori for Cost Engineering & Sourcing

What if you could quickly identify which initial quotes are
unreasonably high based on comparison to the should cost?

Quote v. Should Cost

$20.00
$13.00
$16.00
$14.00
$12.00
$10.00
$5.00
$6.00 -
H.Dﬂ .

fﬁﬁfﬁfﬁﬁffﬁff#fffﬁfffffﬁfffﬁﬁﬁ

m Actual Quote maPriori Should Cost

Cost Per Part

© 2014 aPriori — Confidential, all rights reserve




5Pri0ri B : www.apriori.com
Case Study:

Leading global manufacturer of agricultural and construction equipment

Challenge Solution

The cost management team The company used aPriori to:

needed to help them more * [dentifying parts with the greatest cost-savings

rapidly reduce the cost on a potential

high volume of components * Evaluate lower-cost manufacturing and sourcing

and help the company launch a alternatives for those parts

new product at target cost.  Examining re-design opportunities to maximize cost
savings

Results

* Analyzed $20 million of annual spend

* Evaluated 21 Major Components Consisting of 230 Parts
* |dentified $1.2 Million in Annual Savings

* Realized $700K in annual savings

© 2014 aPriori — Confidential, all rights reserved.
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Using aPriori to Support Cost Reduction Goals

Step 1: Step 2: Step 3:
Bulk Cost Parts & Examine sourcing & Optional: Evaluate
Execute Outlier manufacturing Design Alternatives
Analysis alternatives

Methodology:

1. Quickly cost hundreds or thousands of
parts and analyze results to identify
outliers (parts with the most savings

opp.)

2. Examine parts for sourcing and
manufacturing alternatives

3. Evaluate parts for re-design
alternatives

© 2014 aPriori — Confidential, all rights reserved.
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Step 1: Bulk Costing & Outlier Analysis

-~ Two Methods of

Edit »+ View w Table View w

www.apriori.com

N\

Qutlier Analysis

Outlier Analysis

— Cost per Mass -
Compare the
S/kg of a part to
the average S/kg
for a group of
similar parts.

Cost Object

Name

2880123_CLAMP.Initial
2840020_BRACKET Initial
1684402WEARPAD Initial
1684402B80T_BRACKET . Initial
2980123 _LINK. Initial
1684402TOP_BRACKET. Initial
35753136 Initial

3573137 Initial
3575760 Initial
3574718 Initial
3574888 Initial
3574719 Initial
3574808 Initial
35748535 Initial
3575362 Inttial

3574715 Initial

3574721 Intial
3574854 Intial
0903237 Initial
3574707 Initial
2551580 Inttial

Fully Burdened  Quote Info

Fulhy
Burdened

Cost
(usp)

Quoted
Total Cost

(usD)

0.50,0.26
0.5240.59
0.420.71
0.84/0.91
0.38/0.35
0.350.40
134.11[38.06
134.1138.45
¥4.30120.99
35.2830.28
¥4.5330.59
13.50111.59
10.2910.05
328324
1.61|1.60
31.8431.86
13.50(13.63
324328
0.91/0.94
41.1642.85
0.54/0.58

Quote Cost Per Mass

Quote Cost
Per Finish
Mass

(8 /ka)

15.63
3.53
2.89
263
25
236
1.11
1.12
1.14
1.48
1.18
1.36
1.67
1.09
1.87
0.69
1.60
1.42
1.85
1.27
1.9

Annual
Savings
Based On
Awvg., Quote
Cost Per
Mass

(usD)

3,305
3,188
2,340
1,988
1,173

265

Cost Comparison

aPriori
vs, Quoted
Cost (%
Diff)

BT RN~ ]

Est.
Annual
Savings
Based on
Var.
Between
aPriori &
Quoted
Cost

(usD)
1,043
4338
1,064

430

1,995
653
350

26,848

600

2

m
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Step 1: Bulk Costing & Outlier Analysis

-~ Two Methods of
Outlier Analysis

— Cost per Mass -
Compare the
S/kg of a part to
the average S/kg
for a group of
similar parts.

Edit + View w Table View w

7~ N\

Qutlier Analysis

Cost Object

MName

2880123_CLAMP.Initial
2840020_BRACKET Initial
1684402WEARPAD Initial
168440280T_BRACKET . Initial
2980123_LINK. Initial
1684402TOP_BRACKET. Initial
35753136 Initial

3573137 Inttial

3575760 Initial

3574718 Initial

3574888 Initial

3574719 Initial

3574808 Initial

3574855 Inttial

3575362 Inttial

3574715 Initial

3574721 Inttial

[ X LN}
Total
Rollup Target Cost

verages

adod UL
NGA2F22 Intial

Fully Burdened  Quote Info Quote Cost Per Mass

Cost Comparison

Est.
Est. Annual
Annual Savings
Fulby Quoted Quote Cost Savings aPriori Based on
Burdened Total Cost Per Finish Based On  wvs. Quoted Var.
Cost (USD) Mass Avg. Quote Cu;t (B Eletlf'ue.en
(usD) (% /ka) Cost Per Diff) aPriori &
Mass Quoted
(UsD) Cost
{UsD)
0.500.26 15.63 3,305 -85 -~
0.520.59 3.53 3,188 12 1,043
0.420.71 2.89 2,340 41 4338
0.840.91 2.63 1,988 & 1,064
0.350.35 2.91 1,173 -11 -
0.350.40 2.36 265 & 420
134.11[38.06 111 - -252 -
134.1138.45 1.12 - -245 -
54.3020.59 1.14 - -158 -
55,2830 26 1.48 - -83 -
54.5330.59 1.18 - -7 -
13.50/11.59 1.36 - -16 -
10.25(10.05 1.67 - -2 -
328324 1.08 - -1 -
1.61)1.60 1.87 - -0 -
31.8431.86 0.69 - 0 263
13.50413.63 1.60 - 1 1.995(=
~—T Ave. Cost Per Mass for Group
Auto Calculated >
{9 o e — = T U
0o ne 4 cc ] o 4 7

|
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Step 1: Bulk Costing & Outlier Analysis

~ Two Methods of
Outlier Analysis

— Cost per Mass -
Compare the S/kg
of a part to the
average S/kg for a
group of similar
parts.

— Comparison of
aPriori Cost vs.
Current Cost

Edit + View w Table View w

Cost Object

Marme

2340020_JACK _VWHEEL_ATTACH_TRS0.Initial
1271578 Initial

3574707 Initial

3575085 Initial
1684402WEARPAD. Initial
2880123_MT_BRACKET Initial
1684443 OUTRIGGER_CAM.Initial
3574721 Initial

1100148 Initial

0803233 Initial
168440280T_BRACKET Initial
2340020_BRACKET. Initial
3574854 Initial

25351580 Initial
1684402TOP_BRACKET Initial
0803237 Initial

3574715 Initial

Fully Burdened  Quote Info

Fully
Burdened
Cost

(UsD)

Quoted
Total Cost

(UsD)

1.942.83
9.9112.58
41.1642.95
252315
0.420.71
0.250.33
1.061.1%
13.5013.63
1150127
0.941.03
0.840.91
0.520.55
324328
0.540.58
0.360.40
0.91/0.94
31.8431.36

Quote Cost
Per Finish
Mass

(S /ka)

2.56
072
1.27]
1.59
2.69
1.82
1.86
1.60
1.85
1.55
263
3.53
1.42
1.9
2.36
1.85
0.69

Quote Cost Per Mass

Annual
Savings
Based On
Avg. Quote
Cost Per

Mass

{usD)

20,253

2,340

1,938

3,188

aPriari

vs, Quoted

Cost (%
Diff)

Cost Comparison

I
21

20
41
12

== =T =

12

=T = R

Est.
oLzl
Savings
Based on
Var.
Between
aPriori &
Quoted
Cost

(usD)
52,94f »
40,04(
26,84

9,49
4,33
2,45¢
1,99¢
1,99¢
1,73
1,27¢
1,06¢
1,04:
85:
801
43
350
26

m
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Step 2. Examine Parts for Manufacturing
& Sourcing Alternatives

www.apriori.com

Cost Dif. aP
Current| Annual Total Reduction @| aPriori VS. Potential
Part Cost | Volume Spend 50% Cost |[Current| Opportunity
Lower Chassis $280| 5,400 | $1,512,000 $756,000 $240 14%| $ 216,000
Cab Top $149| 5,400 $804,600 $402,300 $135 9%| $ 75,600
Engine Block $72| 5,400 $388,800 $194,400 $70 3% $ 10,800
Bracket Assembly $41| 5,400 $221,400 $110,700 $22 46%] $ 102,600
Valve Body $20[ 10,000 $200,000 $100,000 $21 -5%| $ (10,000)
Battery box $10] 20,000 $200,000 $100,000 $7 30%| $ 60,000
Ladder step $7| 20,000 $140,000 $70,000 $12] -71%| $ (100,000)
Hand rail $12| 5,400 $66,420 $33,210 $11 11%]| $ 7,020
Plastic Housing $3| 20,000 $60,000 $30,000 $4, -33%| $ (20,000)
Kick plate $10] 5,400 $52,380 $26,190 $11 -13%| $ (7,020)
Rear mount $9| 5,400 $48,600 $24,300 $7 22%| $ 10,800

-~ aP Cost < Current Cost, the part is a candidate for resourcing or rerouting

— aP Routing = Current routing — Part is a candidate for requoting/ rebidding

— aP Routing /= Current routing -- Examine for routing / manuf. alternatives

-~ |f aP Cost s greater than or equal to Current Cost, the part is a candidate for redesign

© 2014 aPriori — Confidential, all rights reserved.
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Step 2. Examine Manufacturing & Sourcing Alternatives

Example: Re-Routing & Re-quoting) Example: Re-quoting

Annual Savings: = $80,000 Annual Savings: = $80,000

~ Original Part - Cost $4.80 / Process: Cut & Drill -~ Current part cost: S40
~ aPriori - Cost: $0.85 / Process: Laser ~ aPriori cost: $27.50
~ Supplier - New quote: $0.80 / Process: Laser

© 2014 aPriori — Confidential, all rights reserved.
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Step 3. Evaluate Re-Design Alternatives

-~ Reducing part complexity

Number of parts

Material

Eliminating a manufacturing process
-~ Converting weldments to castings

-~ |Investigating stamping

Example: Engine Mount Redesign
(1 A 3

3- part Weldment fl—piecs . Annualized
ormed par :

Cost = $31.96 o P Savings
aPriori = $9.89 = $45,199

SCALE I/2 SCALE LT

© 2014 aPriori — Confidential, all rights reserved.
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Proposed Manufacturing Change

Existing Cutting Process
[Laser / NC punch]

[Laser]

Process Cost: $33.29

Process Cost: $75.54
Laser perimeter + large holes; punch other cutouts

|dentified savings: $42.25 per machine and $591,500 per year
Laser cycle time savings: 14 min per machine and 145 days per year

© 2014 aPriori — Confidential, all rights reserved.
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Cage Rear Pivot

Existing Process Proposed Manufacturing Change
[Machined casting w/x-ray] [Burn from plate then machine hole]
Cost: $16.56 Cost: $10.05

Identified savings: $13 per machine and $143,000 per year

© 2014 aPriori — Confidential, all rights reserved.
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Upper Link Spanner Plates

a8

S E— __ EJiminat
_— O,)*

Existing Design Proposed Design
[Eliminate tabs and make part from bar
Total: $17.60 instead of laser cut sheet]
ePart 1 (2x54.41): $8.82
ePart 2 (2x54.39): $8.78 Total: $10.90

ePart 1 (2x$2.61): $5.22
ePart 2 (2x$2.84): $5.68

Projected savings: $6.70 per machine and $73,700 per year

© 2014 aPriori — Confidential, all rights reserved.
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Fortune 25 Manufacturer ~+ DR
Integrating Design and Costing

el
== E3
Challenge: Costing of designs was not integrated with the A
development of new products. As a result, cost was not i ————— YRS
considered Critical To Quality and was not factored into design =i s4areemELR B m;

trade-offs. |

Solution: Through the use of aPriori’s Bulk Costing and Analysis capabilities, cost was
integrated with the use of NX/ANSYS to provide robust design models from Design of
Computer Experiments that enabled engineers to perform cost/performance trade-offs and
meet CTQ requirments

Results R—
* Articulated cost impacts to design T
* ~30X increase in part design studies ; \

* 15-25% reduction in design cycle time guﬁt'-::sl',g,-;g._._.

© 2014 aPriori — Confidential, all rights reserved.
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Summary

* aPriori provides quick, precise and consistent part
and tooling cost estimates that allow you to attack &° Ve,
cost at the point of origin in engineering & sourcing

* The solution allows cost engineers to spend less time
costing and more time analyzing and consulting on
strategic issues

%\\\_J(““;‘Ejn“pp‘/
JAVA

e aPriori’s flexible cost management platform provides
hundreds of out-of-the-box baseline cost models and
the capability to quickly configure custom inputs,
outputs and cost models to meet your unique
requirements

* Leverage aPriori in Cost Engineering & Sourcing to
meet your cost reduction goals by analyzing hundreds
or even thousands of parts and identify outliers
where you may be paying too much

© 2014 aPriori — Confidential, all rights reserved.
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Thank you
Julie Driscoll

Vice President of Strategic Marketing and Product Management
Email: jdriscoll@apriori.com

© 2014 aPriori — Confidential, all rights reserved.



