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I N T R O D U C T I O N

So m e b a si c p r i n c i p l e s a b o u t r o o t c a us e a n a ly s i s . Th e f i r s t , f o r t h e m o s t   

p a r t , t h i n g s h a p p e n f o r a r e a so n , a n d w e c a l l t h o s e r e a so n s c a us es . Th e

se c o n d , i s t h a t n o t a l l c a us es a r e e q u a l ly i m p o r t a n t . So m e a r e m u c h m o r e  

i m p o r t a n t t h a n o t h e r s . A n d f i n a l ly , i f w e c a n u n d e r s t a n d r o o t c a us es a n d

c o n t r  o l  t h e m  t h e n  w e  c a  n  g e t  t h e  r es u l t s  t h a  t  w e  l i k e  o u t  o f  o u r  p r  o c e s s .  

O n e o f t h e c o m m o n l y us e d r o o t c a us e a n a ly s i s t o o l s , i s w h a t w e c a l l t h e   

t w o - y e a r - o l d a p p r o a c h . Y o u k n o w , i f yo u ' ve ev e r h a d t h e p l e a su r e o f

h a v i n g a t w o - y e a r - o l d i n yo u r l i f e , yo u k n o w t h e y a sk , " W h y ? "  a l o t . So , t h e   

p o i n t o f t h e ex e r c is es i s t o a sk w h y a t l e a st f i v e t i m e s . H e r e ' s a n ex a m p l e   

t h a t so m e t i m e s i s us e d . H e y , t h e r e ' s o i l o n t h e f l o o r . Th e f i r s t i m m e d i a t e   r

e a c t i o n i s , w e l l , l e t ' s c l e a n i t u p so w e h a ve a c l e a n w o r k p l a c e . B u t , i t ' s

b e t t e r  t o  a s k ,  w h y  i s t h e r  e o i l  o n  t h e  f l o o r  ? W e l l ,  t h e r  e '  s o i l  o n  t h e  f l o o r   

b e c a us e t h e m a c h i n e ov e r h e a d i s l e a k i n g . O h , w h y i s t h e m a c h i n e

ov e r h e a d l e a ky ? W e l l , t h e m a c h i n e ov e r h e a d i s l e a k i n g b e c a us e i t ' s g o t a  b a

d g a sk e t . W h y d o e s i t h a ve a b a d g a sk e t ? B e c a us e w e h a v e a p o l i c y a n d   

w e  g o t  s u c h  a g o o d  d e a  l o n  a la  r g e  b a  t c h  o f  t h e s  e l o w  q u a  l i t y  g a  sk e t s

Th e r e ' s a n o t h e r t o o l , t h a t s i m i l a r i n sp i r i t ,  t o t h e F i ve - W h y a p p r o a c h a n d

t h a t so m e t i m e s i s c a l l e d V a r ia t i o n B r e a k d o w n o r i t ' s so m e t i m e s c a l l e d t h e   

Th o u g h t M a p . A l l i t d o e s i s , l i k e F i v e W h y s , k e e p s a sk i n g w h a t i n f l u e n c e s

t h i s  o r  w h y  d o e s  t h i s  h a  p p e n .  B u t  i t  d o e s  n o t  m a  k e  t h e  a s s u m p t i o n  t h a  t   

i t ' s a l w a ys j u s t o n e c a us e . So o n e q u e s t i o n i s , w h a t m i g h t a f f e c t t h e

a m o u n t  o f  t  i m e  t h a  t  i t  t a  k e s  m e  t o  g e t  t o  w o r  k i n  t h e  m o r  n i n g ?  W e l l ,  o f f -

h a  n d  I c a  n  t h i n k  o f  s o m e  d i f f e r  e n t  t h i n g s  w e  m i g h t  c h o o s  e d i f f e r e n t

r o u t e s . Fo r ex a m p l e , w e m i g h t h a v e t h e sc e n i c r o u t e , o r t h e f r e e w a y r o u t e ,   

o r  w e  m i g h t  p r  e f e r  t h e  r o u t e  p a  s t  t h e  c o f f e e  s h o p .  C e r  t a  i n l y  t h e  l e v  e l o f

t r a f f i c o n t h e r o a d i s g o i n g t o m a k e a d i f f e r e n c e . H o w e a r ly w e l e a ve i s  

g o i n g  t o  m a  k e  a d i f f e r  e n c e  a n d  w e  m i g h t  c h o o s  e d i f f e r  e n t  m o d e s o f

t r a ns p o r t a t i o n . Th a t ' l l a f f e c t h o w l o n g i t t a k e s m e t o g e t t o w o r k

T h e n ,  f o r  s o m e  o f  t h e s  e ,  o n e  l e v  e l  i s a l l y o u  n e e d  t o  g o  t o .  F o r  ex  a m p l e ,

w e m a y o n l y h a ve t h r e e r o u t e s t o c h o o s e f r o m a n d so t h i s t r e e e n d s r i g h t   

h e r  e b u t  f o r  t h e  a m o u n t  o f  t r  a f f i c  o n  t h e  r o a  d ,  w e l l ,  t h a  t  m i g h t  b e  c a  us e d   

b y  t h e  n u m b e r  o f  a c c i d e n t s  , b y  t h e  r o a  d  c o n d i t i o n s  , b y  t h e  a m o u n t o f

r o a d w o r k t h a t ' s g o i n g o n , o r b y t h e t i m e o f d a y . I f w e c a n a vo i d r us h

h o u r , so m u c h t h e b e t t e r . Th e n yo u a sk , w h a t a f f e c t s r o a d c o n d i t i o n s a n d   

t h e r o a d c o n d i t i o n s a r e m o s t ly a f f e c t e d . W e t h i n k b y t h e w e a t h e r , a n d i t   

c a n b e sn o w y , o r i t c a n b e r a i n i e r , i t c a n b e c l e a r . So ,  b a s i c a l ly yo u g o

t h r o u g h a n d m a k e t h i s l i t t l e c h a r t t h a t l e t s t h e c a us es f l o w d o w n , a n d t h e   

l o w e s t l e v e l i t e m s o n t h e c h a r t a r e . Th e n w h a t yo u w o u l d c o n s i d e r yo u r

r o o t c a us es . N o w , i n so m e c a ses yo u ' r e g o i n g t o c o m e u p a g a in s t o n e o f   

t h e s e w h e r e yo u sa y w e d o n ' t k n o w , a n d t h a t ' s a g o o d p l a c e t o st a r t a n

i n v es t i g a t i o n .



A n o t h e r t o o l t h a t ' s ve r y us e f u l i s t h e P a r e t o C h a r t . Th i s n e s t e d P a r e t o

C h a r t i s o u r p a t e n t e d i n v e n t i o n , a n d i t ' s v e r y h a n d y f o r f i n d i n g w h e r e , a n d   

w h e n ,  a n d  b y  w h o m ,  d e f e c t s  w e r  e m a  d e .  T h a  t  ' s a r e a  l ly g o o d  s i m p l e  r o o t   

c a us e a n a ly s i s t o o l . Fo r a ve r y t h o r o u g h r o o t c a us e a n a ly s i s , w e us e a t r i o   o f

t o o l s i n c o n c e r t a n d t h a t s t a r ts w i t h t h e p r o c e s s m a p . O f c o u r se , i n t h e   p r

o c e s s m a p o n e o f t h e i m p o r t a n t t h i n g s t h a t y o u ' r e d o i n g i s l o o k i n g a t

yo u r k n o b va r ia b l e s . Th e i n p u t va r ia b l e s t h a t m a k e t h i n g s w h a t t h e y a r e  

a n d c a t a l o g i n g a l l o f t h o s e . Th e n w e n e x t m o v e t o t h e c a us e - a n d - e f f e c t   

m a t r ix b e c a us e e a r l i e r w e sa i d n o t a l l va r ia b l e s w e r e i m p o r t a n t , n o t a l l  

c a us es a r e e q u a l ly i m p o r t a n t , a n d i n t h e c a us e - a n d - e f f e c t m a t r ix , w e

p r i o r i t i z e a n d b r i n g t o t h e su r fa c e t h o s e v a r ia b l e s t h a t a r e l i k e l y t o b e

m o s t i n f l u e n t i a l . F i n a l ly , w e g o t o t h e FM E A a n d d r i l l d o w n t o t a k e a g o o d   

l o o k a t t h e va r ia b l e s t h a t t h e c a us e - a n d - e f f e c t m a t r ix i n d i c a t e d w e r e

l i k e l y t o b e m o s t i m p o r t a n t , a n d t h a t ' s a ve r y n i c e r o o t c a us e a n a ly s i s .

Fo r a r o o t c a us e a n a ly si s t o o l w i t h a l i t t l e b i t m o r e m a t h e m a t i c a l r i g o r , w e   

c a n t u r n t o a p r o c e s s b e h a v i o r c h a r t o r a s so m e p e o p l e c a l l t h e m c o n t r o l   

c h a r ts . A l l t h a t d o e s i s p u t yo u r d a t a i n t h e o r d e r t h a t t h e y h a p p e n e d . I t

p r  ov  i d e s  a c e n t e r  l i n e ,  w h i c h  i s  t h e  a v e r  a g e  o r  s o m e t i m e s  t h e  m e d i a n ,

a n d i t p r ov i d e s so m e l i m i t s h e r e t h a t d e f i n e w h a t c o n s t i t u t e s a n u n u s u a l  

ev e n t .  I f w e  g e t  s o m e t h i n g  l i k e  t h i s  , w h e r  e w e  h a  v e g o t  a p o i n t  o u t o f

l i m i t o r i f I ' ve g o t sh i f t s i n m y p r o c e s s , t h e r u l e s o f t h e p r o c e s s b e h a v i o r   

c h a r t w i l l d e t e c t t h o s e . Th e n w e h a v e a v er y g o o d b a s i s f o r g o i n g a n d

a sk i n g , w h a t w a s g o i n g o n r i g h t h e r e .



Su m m a ry

To summa ri ze , i n the 5 - W hy an a lysis , the appr o ach wo u ld a lwa ys be  

W ha t ha ppe n ed tha t ca u sed thi s to ha ppe n . Thi s o the r thi n g i sn ' t

ve ry in te rest in g be ca u se stat i st i ca l l y i t ' s a l l t he same . W e rea l l y  

ca n ' t t e l l o n e o f the se po in t s f ro m an o the r , bu t thi s on e is

di f fe ren t . W ha t ma kes i t i n te rest in g is i t i s so rt o f the an ce sto r o f  

the ro o t ca u se an al ysi s too l s i s wha t we ca l l da ta mi n in g , o r

some t ime s expl o rato ry da ta an al ysi s , an d tha t ' s ju st a wa y o f

f i n di n g the hi dde n re l at i o n shi ps in you r da ta . No w , thi s ma y l o ok a  

l i t t l e fo rbi dd i n g , bu t be l i eve me , i t ' s n o t . It ' s ext reme ly simp l e to

u se .

W ha t we ha ve do wn he re i s so me da ta tha t we ha ve taken we ha ve  

kept t rack o f ho w ma n y po un ds o f o n ion s we go t an d as in pu t

vari abl e s o r ca u ses , the tempe ratu re , an d the wa te r , an d the type

o f so i l t ha t we pl an ted in , an d whe the r o r n o t we u sed to pe st i ci de .

W ha t the co mpu te r the n do es is i t bu i l ds u s a mo de l tha t we ca n  

pl ay wi th an d we ca n sl ide thi s ba ck an d fo rth . He re ' s ou r averag e  

ha rvest we ight rig ht he re , 2386 , an d i f we ge t wa rme r we athe r ,

wha t ha ppe n s i f i t g oes up to 2528 . If I pl an t in san dy so i l , I g e t

o n l y 240 po u n ds . So , t hi s g i ve s me a we a l t h o f in fo rma t io n abo u t

t he re l a t i o n shi p be twe en the ro o t ca u se s an d the o u tco me s tha t

we ge t . Tha t sho u l d g ive yo u so me go o d ide as abo u t ro o t ca u se

an a lysi s to o l s and ho w to u se the m .



“We'll help manufacturing industries to  

improve plant productivity, reliability and  

minimize total production cost by  

eliminating machine downtime, lightening  

management decisions by analyzing the  

machine data with right mind and
expertise; for a worry free operation.”

If you have any questions or would like further information on  
our product and services or if you would like to discuss a

potential initiative, you feel we could help with, please don’t  
hesitate to contact us.

WE ARE READY TO BE YOUR BUSINESS SOLUTIONS



About Arrelic

Arrelic is a fast-growing deep-tech firm aiming to bring the next level of IoT based 

sensor technology to transform the mode of manufacturing operation and 

maintenance practice of various industries with extensive expertise in Reliability 

Engineering, Predictive Maintenance, Industrial Internet of Things (IIoT) Sensors, 

Machine Learning and Artificial Intelligence. We provide a single ecosystem for 

catering all industry needs from Consulting to IoT and Analytics as well as providing 

Training and Development courses for different stakeholders. We aim to help 

manufacturing industries to improve their overall plant productivity, reliability and 

minimize total production cost by 25-30% by eliminating machine downtime, 

lightening management decisions by analysing the machine data with right mind and 

expertise; for a worry free operation.

Disclaimer

The information contained herein is of a general nature and is not intended to 
address the circumstances of any particular individual or entity. Although we 
endeavour to provide accurate and timely information, there can be no 
guarantee that such information is accurate as of the date it is received or that 
it will continue to be accurate in the future. No one should act on such 
information without appropriate professional advice after a thorough 
examination of the particular situation. In this regard, Arrelic has no 
responsibility for the consequences hereof and no liability.

©2018 Arrelic Reliability Private Limited ・All rights reserved .
Arrelic, Arlytic, PdMAAS, are trademarks of Arrelic .
No part of this document may be distributed, reproduced or posted
without the express written permission of Arrelic. D
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