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Summary of Talk

» Weqas report format
*Target value
*Performance Criteria

» Basic statistics
*Imprecision
*Inaccuracy



Weqas Report
Format



Quantitative Programmes

Serum Chemistry
Lipids

Bilirubin

ED Toxicology

Urine Chemistry / Oxalate &
Citrate

Blood Gases / Co-oximetry
Endocrine

Haematinics

Cardiac Marker

BNP / NT Pro BNP

HbA1c

Homocysteine
Bile Acids

Serum ACE
Serum hCG
Porphyrin
Ammonia

CRP /POCT CRP
TDM /IS

POCT Creatinine
Procalcitonin

D-dimer



General Overview report of lab ( section)
SDI scores

Distribution Date: 24/10/17. Final. Report Issued; 28/11/17
This Distribution

All SDI Ranges

IMedian All Laboratory: [0.38 : 1-2|Acceptable
97 _5th centile: 227
N
S0 G0 SM1 SMI SMI S34 SMS
Distnbution
 Median_»_ Lab SDI ___ 97 5th click for further
_ o ils on
Section SDI scores for this distribution deta S O
individual
Section Cobas ed01
analyte
Owverall 0.24 rf
corisol {024 perrormance
Progesterone 0.36
Cestradiol 0.06
Testosterone 0.49
Total T4
Total T3
Free T4 0.07
Free T3 015
TSH 0.3z
LH 015
FSH 033
Pralactin 0.16




Analyte detailed report

Scheme: Endocrine. Distribution Code; §245.
Distribution Date: 24/10/17. Final. Report Issued: 281117
Cortisol (nmollL) | 1 2 3 4 5 | 6 A"Si’gl“e Total Error
Reported Result 2881 170.2| 3537 3702) 10640[ 72.0 801 is & measurement of your total eror and will include bath
Method Comected Result 288100 170.200 35370( 370.20( 1064.00| 7200 inaccuracy and imprecision.
Elecsys/E Module  |Mean 30662 18424 33154 30664 112040| 7225
sD 1RE4 1543 2702 302 6063 1.09 This Distribution 5245 |
Ref Values Number 2 3 3 3 2 4 Your sverage analyte 30| for the & samples is 0.24)
Uncert. G.0500 6003 12.083 13812 27204| 0545 -
used for SDI [GoasEnoae [Wean | 30662] 18424] 38154 396.64] 1120.40] 7225 Previous SDI
: 5D hE4[ 15430 2702 302 60.63[ 1.09
and Sigma T, 5 : z = - Distribution 5245
Scoring Uncert | 6950 6.903] 12083] 13512 27.004] 0545
Cverall Mean 28270 16362 34738 35941 1083.57| 6954 :
D 2283 1282 2216] 3315 5085 3490 3 —— -—
Number 19 18 18 19 18 10 -
Uncert | 5237] 3022] 5224] 7606 12009] 1223 ———
Reference Values e s
ID-LC-MSMS 29836 | 17720 | 3083 | 377.30 | 106545 ' S0 SMD SMI SMI S SMM SMS
Ref Value Diistrtuticn
Uncertainty 6100 3600 | 7.300| 7.700| 21.500
Mon-scoring | - Median —— Your 501 — 97 5th
Reference Values
Wellas 3D « 030 1819 36487 3810 1175 &62
7/ sDi 048] 036 047] 0.28] 048] 029] 0.24]

Flease nofg Linear regrassion Uses CF comrected data.

Performance SDI Score
Criteria



Analyte detailed report

Linear Regression

This Distribution 5245 Equation Previous Distributions
400 2333 4267 8200 8133 10067 12000 400 2867 4933 7200 8487 11733 14000

v y=0.07x+ 1204 ool

2960 EE'E = <— Imprecision 348

2720 Syx=613 markers 2580

148.0 1720

740 & X axis = target value 860
" = your current results .
o0 @ [ﬁ O = your method o0 YA ]
= T 0O = your method specific instrument “
740 =42 Welss 5D 86.0
1= methed £2 5D

1430 # = your previous results 1720

2220 2580

2860 3440

3700 - 430.0
Precision Precision KE}F
This Distribution 5245 | previous Distributions [ S244 [ 5243 (5242|5241 5240|5239 IS score Interpretation

0to 10 Good

_ Sy.x 4465|2715
Sk’f =6.13 nmoliL ISY o R Y T Y 11to 150 Acceptable to Warning level
IS=1 =150 |Unacceptable {including Curvilinear Data)

Sy.x is the average deviation from the best fit line and is an index of scatter.

Accuracy

This Distribution $245 Previous Distributions | 5244 |5243 | 5242 | 5241|5240\ 5239

Systematic proportional error {calibration) -2.61% Proportional (%) 2111308
Systematic constant error (blank) 12.04 nmol/L | Constant (nmol/L) -14.45|-5.24| 0.00) 0.00| D.00| 0.00

Bias includes components of proportionsl and constant ermors. A proportional bias suggests an error of calibration whilst a constant bias suggests a
blank emor. Mixed emrors will include significant components of both.

Previous slope and intercept
Current slope and intercept values
y=0.97x+12.04



How do we set
Performance Specifications
and Target Values?



The Weqas Report
Target values used in Statistical
Analysis

Reference values — used for bias plot /SDI calculation and
O score

Method mean — used for SDI calc if no ref and n>8

Hierarchy

Overall mean —used for SDI calc and bias plot if no ref
and n <8

v

Analyser mean — on report for information only



Generation of Reference Target
Values

. Specialist Laboratories Required
- Accredited to ISO17025 and ISO15195

. Limited number of laboratories worldwide



Value of Reference Targets

e Traceable to higher order

e Establishes method traceability for the lab —
requirement of ISO 15189

e Highlights the pitfalls of using the trimmed overall
mean as an accuracy target in EQA Schemes

e Useful in the post market vigilance of the IVD -
Directive

e Required for UK MAPS



Determining analytical quality
specifications

Allowable Total Analytical Error (TEa)
encompasses both imprecision and

Inaccuracy.



Analytical goal
Hierarchy

Analytical goals
based on clinical

Analytical goals
based on biological

outcomes variation

« Data available but
not always
achievable

* What we need but
data not readily
available

Data from
outcome
studies

“State of the art” -
Interlaboratory

variation

» What we can
achieve but may

not be “fit for

purpose”

Improvements in

methods / technology




Interlaboratory variation
FT4

Relationship of analyte conc. to SD follows a polynomial equation
for most analytes and is non linear therefore using fixed % TE is
not appropriate



“State of the art” v Biology

Chloride sd y = 0.0004x% - 0.0767x + 5.5206
R? = 0.4002

¢ Batch 331-360
Batch531-542
Biological goal
551-562
571-582
591-602
611-622
- 631-642
- 651-662
671-682
691-702
711-722
731-742
751-762
771-782
791-802
~— Poly. (731-742)

+ @ % X

+ @ % X

70 80 90 100 110 120 130

mean

Biological goals not achievable. Performance has not
improved over time.



“State of the art” v Biology

Sodiumsd v = 00008 - 02045+ 1367
R =0.866

9.943278

Batch 352- 360
Batch 531-542
Biological goal
Batch 551-562
571-582
591-602
611-622
631-642
651-662
671-682
691-702
711-722
731-742
751-762
771-782
791-802

“~ Poly. (731-742)
~ Poly. (791-802)

He

I v+ @ % X

+ @ ¥ X

90 100 110 120 130 140 150 160 170
Concentration (mmol/l)

Biological goals not achievable. Although
Performance has improved over time.



“State of the art” v Biology

Chol SD 5 years data
0.6
X Te=6%
0.5
X Te=8.5%
- 2013-2014
0.4 - 1317-322
current TE
g - 8.5% ¢ 1324-329
o B 1330-1336
€ 03 =
£ A 1337-341
3 1343 - 1355
0.2 1357-1371
L1372 - L1377
L380-L383
0.1
& fresh lipids
——Linear (Te = 6%)
0 ——Linear (Te=8.5%)
2 3 4 5 6 7 8 9 10
Chol (mmol/L)




Performance criteria = Target value +/- TE

Allowable TE = 2*Weqgas SD

Quality Indicators
SDI = (lab result-target value)/WEQAS SD

To be within performance criteria SDI < 2

Sigma score based on UK MAPS criteria

Sigma metric: [(TE - bias_, )/s_, ]

TN

Total All bl ithi
otal Aflowable Laboratory bias Within run CV

Error as defined ' .
by MAPS at critical level (%)



Analyte detailed report

Scheme: Endocrine. Distribution Code; §245.
Distribution Date: 24/10/17. Final. Report Issued: 281117
Cortisol (nmollL) | 1 2 3 4 5 | 6 A"Saéﬂ"e
Reported Result 28810 170.2| 3837|3702 10840 720
Mathod Comrected Result 288.10| 170200 353.70| 370.20| 1064.00( 72.00
Elecsys/E Module  [Mean 30662 18424 38154| 39664 112940| 7225
sD 1554 1543 2702 302 g0.83) 1.09
Ref VValues Number 5 5 5 5 54
Uncert. | 6.950( 6903 12.083| 13512| 27.204| 0545
used for SDI [GoasEnoae [Wean | 30662] 18424] 38154 396.64] 1120.40] 7225
: sSD 1584 1543 2702 3021 6083 1.09
and Sl_gma Number 5 ] 5 5 5 4
Scorlng Uncert. | 6.950| 6903 12.083| 13512| 27.204| 0545
Overall Mean 28270| 16362 347.38| 359.41| 1083.57| 6954
sD 2283 1282 2216| 3318 5085 340
Number 19 18 18 14 18 10
Uncert. 5237 3022 5224 7606 12009 1.233
Reference Values
ID-LCMSMS 208.36 | 177.20 | 366.83 | 377.36 | 1065.45
Ref Value
Uncertainty 6100 3.600| 7.300| 7700 21.800
Mon-scoring
Reference Values
WeQas 3D # 3030 1818 | 3687 3310 11175 3862
/ SDI 0.18 0.36 047 0.28 0.18| 0.29 0.24]
Flease nofg Linear regrassion Uses CF comrected data.
Perfo.rmelmce SD|
Criteria

Target

Total Error

500 is & measuremeant of your total error and will include both
inaccuracy and imprecision.

This Distribution 5245 |

*our average analyte S0 for the 6 gamples is EI.24|

Previous SDI

ra

Distribution 5245

—— "

.............

S0 SHD S SMD SMD S SMS

Distrtwlicn

| - Median —— Your 501 — 97 5th

Score



The WEQAS Report
Statistical Indices

« Imprecision: Sy.x, r, IS

. Inaccuracy: Bias plot, y=mx+c



Interpretation of Imprecision Markers

Sy.x is the deviation around the best fit line and is an indication of
scatter. It is used as an index of within run precision. This is given in
the units of the analyte in question.

Correlation coefficient (r value) is also an index of within run precision.
The closer to 1.0 the value is, the better the precision (less scatter
about the best fit line).

IS score is derived from the correlation coefficient.

IS = (1-r)*10,000

Precision Key

1S score Interpretation
O ito 10 Good
11 o 150 Acceptable to 'Warning lewvel
=150 Unacceptable {including Curvilinear Data)




Analyte detailed report

This Distribution 5245 Previous Distributions
400 2333 4267 8200 8133 10067 12000 400 2867 4933 7200 8487 11733 14000
vooe y=0.07x+12.04 M
a0 O <« Imprecision | 30
2720 Syx=613 markers 2580
148.0 1720
740 & X axis = target value 860
" = your current results .
o0 @ [ﬁ O = your method o0 YA ]
= T 0O = your method specific instrument “
740 =42 Welss 5D 86.0
1= methed £2 5D
1430 # = your previous results 1720
2220 2580
2860 3440
3700 - 430.0
Precision Precision KE}F
This Distribution 5245 | previous Distributions [ S244 [ 5243 (5242|5241 5240|5239 IS score Interpretation
0to 10 Good
_ Sy.x 4465|2715
Sk’f =6.13 nmoliL ISY o R Y T Y 11to 150 Acceptable to Warning level
IS=1 =150 |Unacceptable {including Curvilinear Data)

Sy.x is the average deviation from the best fit line and is an index of scatter.

Accuracy

This Distribution $245 Previous Distributions | 5244 |5243 | 5242 | 5241|5240\ 5239

Systematic proportional error {calibration) -2.61% Proportional (%) 2111308
Systematic constant error (blank) 12.04 nmol/L | Constant (nmol/L) -14.45|-5.24| 0.00) 0.00| D.00| 0.00

Bias includes components of proportionsl and constant ermors. A proportional bias suggests an error of calibration whilst a constant bias suggests a
blank emor. Mixed emrors will include significant components of both.




The Sy.x explained

Standard deviation
where

sD= / 2 (j=y)? y = observed value
y = expected value
d.f. d.f. = degrees of freedom

Standard dev of residuals

Sy.x = / X (y-y)* _ where
y = the value on the
d.f. line of best fit




Imprecision

Sodium (mmol/l)

180

/: r =1.000
160 IS =0

/ Syx=0

140 /
.
.
120

r=0.9812
IS = 188

Sy.x=4.7

100
100 110 120 130 140 150 160 170 180



Between batch
precision

This Distribution L299 Previous Distributions
040 075 110 145 180 2145 250 040 075 1.0
+ 08 y=0.59%+012 + 08
r=0.9589
05 15 =11 05
0.4 Syx=0.032 0.4
o2 o2 .
o ¥ axis = target value o : R
[£ N "¢" = your cument results L
0.0 O = your method 0.0

~

I—Eb—"vl

1 = your method specific instrument
"=3:2 Wellas 5D

0z I = method +2 D 0z

+ = your pleyicus results

01 01

04 04
S .
05 S 05
N
- 0.6 N - 08

Current
™ distribution



Interpretation of Accuracy Markers

Represents the point at which the line crosses the y axis.
This is shown in the units of measurement of each analyte.
In the example this is 12.04nmol/L. If deemed significant,
this indicates a constant error.

y=mx+c

Represents the slope — in the example

this is 0.97 which shows a 3% negative

proportional bias. If deemed significant
indicates a proportional error.




Accuracy Markers

This Distribution 5245 Linear Regression Previous Distributions
Equation
400 2333 4267 6200 8133 10087 12000 / 400 2867 4933 7200 8467 11733 14000
+ 3700 + 4300
2960 344.0
2720 2580
148.0 I 1720
740 & >I(f|.xi5 = target \.rilde N 8.0
X = your cument resulls w
0.0 @ [ﬁ p O = your method 00 P .
= 0= your method specific instrument -~
740 L = 47 Welas 5D 85.0
I = method 2 5D
1480 + = your previous results 1720
2720 2580
2960 344.0
3700 - 4300
Precision Precision Key
This Distribution 5245 | Previous Distributions | 5244 [S243 [5242 [S241 |S240( 5239 IS score Interpretation
O0to 10 Good
_ Sy.x 4462715
S’!‘f =6.13 nmallL ISF T 5 5 5 5 5 11 to 150 Acceptable to Warning level
15=1 =150 |[Unacceptable (including Curvilinear Data)

Sy.x is the average deviation from the best fit line and is an index of scatter.

Accuracy

This Distribution 5245 Previous Distributions | 5244 (5243 | 5242|5241 5240|5230

Systematic propartional error (calibration) -2.61% Proportional (%) 211 ] =08
Systematic constant error (plank) 12.04 nmol/L | Constant (nmol/L) -14.46(-5.24| 0.00| 0.00| 0.00| 0.00

Bias includes components of proportional and constant errors. & proporfional bias suggests an error of calibration whilst a constant biss suggests a
blank emor. Mixed emors will include significant components of both.

Previous slope and intercept

Current slope and intercept
values

y=0.97x+12.04




LAB RESULT

== proportional (y=1.2x+0)

ERRORS IN ACCURACY

O constant (y=1.0x+2) —a— mixed (y=0.8x+2)

TARGET VALUE

== curvilinear (y=0.78x +1.3)




LAB RESULT

25

20

15

10

ERRORS IN ACCURACY
1. NO ERROR

——y =1x+0

10 15
TARGET VALUE

20

25




LAB RESULT

ERRORS IN ACCURACY
2. SYSTEMATIC PROPORTIONAL (POSITIVE BIAS)

—&— proportional (y=1.2x+0)

TARGET VALUE




LAB RESULT

ERRORS IN ACCURACY
3. SYSTEMATIC PROPORTIONAL (NEGATIVE BIAS)

—4&— proportional (y=0.8x+0)

TARGET VALUE




LAB RESULT

ERRORS IN ACCURACY
4. CONSTANT (POSITIVE BIAS)

—¢— constant (y=1.0x+2)

TARGET VALUE




LAB RESULT

ERRORS IN ACCURACY
5. CONSTANT (NEGATIVE BIAS)

—¢— constant (y=1x-2)

TARGET VALUE




LAB RESULT

25

20

15

10

ERRORS IN ACCURACY
6. MIXED

—¢— mixed (y=1.2x-2)

10 TARGETRESULT ~ 1°

20

25




LAB RESULTS

ERRORS IN ACCURACY
7. CURVILINEAR

—4— curvilinear (y=0.78x +1.3)

TARGET VALUE




Types of Errors




Analyte detailed report

Scheme: Endocrine. Distribution Code; §245.
Distribution Date: 24/10/17. Final. Report Issued: 281117
Cortisol (nmollL) | 1 2 3 4 5 | 6 A"Saéﬂ"e
Reported Result 28810 170.2| 3837|3702 10840 720
Mathod Comrected Result 288.10| 170200 353.70| 370.20| 1064.00( 72.00
Elecsys/E Module  [Mean 30662 18424 38154| 39664 112940| 7225
sD 1554 1543 2702 302 g0.83) 1.09
Ref VValues Number 5 5 5 5 54
Uncert. | 6.950( 6903 12.083| 13512| 27.204| 0545
used for SDI [GoasEnoae [Wean | 30662] 18424] 38154 396.64] 1120.40] 7225
: sSD 1584 1543 2702 3021 6083 1.09
and Sl_gma Number 5 ] 5 5 5 4
Scorlng Uncert. | 6.950| 6903 12.083| 13512| 27.204| 0545
Overall Mean 28270| 16362 347.38| 359.41| 1083.57| 6954
sD 2283 1282 2216| 3318 5085 340
Number 19 18 18 14 18 10
Uncert. 5237 3022 5224 7606 12009 1.233
Reference Values
ID-LCMSMS 208.36 | 177.20 | 366.83 | 377.36 | 1065.45
Ref Value
Uncertainty 6100 3.600| 7.300| 7700 21.800
Mon-scoring
Reference Values
WeQas 3D # 3030 1818 | 3687 3310 11175 3862
/ SDI 0.18 0.36 047 0.28 0.18| 0.29 0.24]
Flease nofg Linear regrassion Uses CF comrected data.
Perfo.rmelmce SD|
Criteria

Target

Total Error

500 is & measuremeant of your total error and will include both
inaccuracy and imprecision.

This Distribution 5245 |

*our average analyte S0 for the 6 gamples is EI.24|

Previous SDI

ra

Distribution 5245

—— "

.............

S0 SHD S SMD SMD S SMS

Distrtwlicn

| - Median —— Your 501 — 97 5th

Score



Analyte detailed report

Linear Regression

This Distribution 5245 Equation Previous Distributions
400 2333 4267 8200 8133 10067 12000 400 2867 4933 7200 8487 11733 14000

v y=0.07x+ 1204 ool

2960 EE'E = <— Imprecision 348

2720 Syx=613 markers 2580

148.0 1720

740 & X axis = target value 860
" = your current results .
o0 @ [ﬁ O = your method o0 YA ]
= T 0O = your method specific instrument “
740 =42 Welss 5D 86.0
1= methed £2 5D

1430 # = your previous results 1720

2220 2580

2860 3440

3700 - 430.0
Precision Precision KE}F
This Distribution 5245 | previous Distributions [ S244 [ 5243 (5242|5241 5240|5239 IS score Interpretation

0to 10 Good

_ Sy.x 4465|2715
Sk’f =6.13 nmoliL ISY o R Y T Y 11to 150 Acceptable to Warning level
IS=1 =150 |Unacceptable {including Curvilinear Data)

Sy.x is the average deviation from the best fit line and is an index of scatter.

Accuracy

This Distribution $245 Previous Distributions | 5244 |5243 | 5242 | 5241|5240\ 5239

Systematic proportional error {calibration) -2.61% Proportional (%) 2111308
Systematic constant error (blank) 12.04 nmol/L | Constant (nmol/L) -14.45|-5.24| 0.00) 0.00| D.00| 0.00

Bias includes components of proportionsl and constant ermors. A proportional bias suggests an error of calibration whilst a constant bias suggests a
blank emor. Mixed emrors will include significant components of both.

Previous slope and intercept
Current slope and intercept values
y=0.97x+12.04



Problem Solving Flow Chart

START HERE
IMPRECISION INACCURACY
[1] [2]
Are you satisfied with YES  Areyou satisfied with  YES
your imprecision values? slope and intercept? @

(Sy.x, r) (m, c)

Pages 18-19 of SP-QL1-IntLabEQA



[1] Are you satisfied with
your imprecision values?

(Sy.x, r)

| Problem Solving Flow

[3] Check whether the

cause is curvilinear data C h a rt

(m,c,Sy.x,r)

[4] Then the error is random,

check whether there is IMPRECISION

clerical error.

/ \ Eliminate

blunder
Check for causes go to [2]

of imprecision
e.g. inexperienced
operators, faulty
equipment, inappropriate

methods ~—T——

go to [2] Pages 18-19 of SP-QL1-IntLabEQA



Problem Solving Flow Chart

START HERE

IMPRECISION

[1]

Are you satisfied with
your imprecision values?

(Sy.x, r)

Pages 18-19 of SP-QL1-IntLabEQA

YES

/

curvilinear
(m, c, Sy.x, r)

INACCURACY

[2]

Are you satisfied with YES

slope and intercept? ©
(m, c)

NO
[6]
Identify type of error
proportional mixed constant
(m) (m,c) (c)



Problem Solving Flow Chart

Curvilinear proportional mixed constant
(m, ¢, Sy.x, r) (m) (m, c) (c)
Check for time Isita “one
point” cal?

expired reagents

INACCURACY D=1/ \[® o]\ e
Replace ' / '

reagents Check all Check zero

~~_ calibrators (reagent blank,
inc. zero serum blank,

\ / instrument zero

Recalibrate

Check method
l specificity

Run linearity check

— ~ INo

Are you satisfied -
Are you satisfied
with slope? YES y

\ \Wlth interCEpt?
/ = Recalibrate,

\ Adjust slope —— run linearity check.

Pages 18-19 of SP-QL1-IntLabEQA value of instrument



Problem Solving checklist

Analyte

Precision
r, Sy.x, IS

Accuracy
m,C

Previous
dist.

|dentify
error

Possible
Cause




Bias plot (1)

Sodium (mmol/l)

100 113 126 139 152 165

7.5

5
2.5

0 o— o : 0 : o o

X

- Precision - good %

75 Accuracy - systematic mixed error
y= 09x+9.6
r=  0.9995
IS= 5

Sy.x= 0.63



Bias plot (2)

Potassium (mmol/l)

2 4 6 X
0.8
0.4
0 & é\r\x i O
-0.4
Precision - blunder error
-0.8

Y = slopenot calculated
r =0.8826
IS =1174

Sy.x=1.10



Bias plot (3)

Chloride (mmol/l)

80 90 100 110 120
8 —
6 +
4 4 ) - - -
2 4
0 o) O (o) o) o—i
24

s o S _ X

-6 +  Precision - good
-8 + Accuracy - systematic constant error

y =1.01x-4.01
r  =0.9995
IS =5

Sy.x= 0.49



Bias plot (4)

Bicarbonate (mmol/l)

8

12 16 20 24

XN o |

28

NV

Precision - random error

Y = slopenot calculated
r =0.8484
IS =1516

Sy.x=2.41



Bias plot (9)

Urea (mmol/l)

20

24

p @)

XL

Precision - good

Accuracy - good

y =1.00x -0.14
r =1.000

IS =0
Sy.x=0.03

X

o



Bias plot (6)

Glucose (mmol/l)

18

22

26

2 6 10 14
3 -+
21
1 -
0
14 X
2 41  Precision - good
al Accuracy - systematic mixed error

y =1.09x -1.06
r  =0.9991

S =9
Sy.x=0.40




Bias plot (7)

Calcium (mmol/l)

1.4

0.4 -
0.3 -
0.2 -
0.1 -

1.8 22

2.6

-0.1 4
-0.2 -
-0.3 -

-0.4

Precision - apparently poor

Accuracy - curvilinear data

Y = slope not calculated
r =0.9810
IS =190

Sy.x=0.09



Bias plot (8)

ALP (IU/L)
60 100 140 180 220 260 300

150 T

100 +

50 +

0olo o, @ .0 o

-50 T x\
-100 T precision - good X
-150 4+ Accuracy - systematic proportional R

y =0.50x+1.16
r =0.9999

IS =1

Sy.x=1.30



