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Introduction to Advanced Excel Functions

What are Advanced Functions?

Advanced Excel functions are powerful tools that enable complex data analysis,
manipulation, and decisiemaking. They go beyond basic arithmetic to perform lookups.
logical tests, statistical analysis, and data transformatiessential skills for engineering
data analysis.

Why Advanced Functions Matter in Engineering:

wAutomation: Reduce manual calculations and minimize errors

wComplex Analysid?erform sophisticated data analysis quickly

wData ManagementHandle large datasets efficiently

wDecision SupportCreate dynamic models and whétcenarios

wProfessional ReportgGenerate automated, updateable analysis

wTime EfficiencyComplete in minutes what would take hours manually
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Introduction to Advanced Excel Functions

Categories of Advanced Functions:
1. Logical Functions:

w al1S RSOA&AZ2Yya o0FaSR 2y O2yRAUAZ2YA
w 9EF YL S&A&Y LCZ ! b5 hwZ bh¢X ySaA&USR LC
w 'aSY tlaakFrAft ONRARGSNALFZEZ O2YRAUAZYI T

2. Lookup and Reference Functions:

w CAYR YR NBOINASOYS RIFIGF FNRY GlFofSa

w 9 EI YL} S&HYOOK[MBDEX! MAICH

'ASY [/ 2YLRYSY( aLSOA-feferencingA 2y az RFOF
3. Statistical Functions:

Ly kot e1l'S RIFIGlF RA&AUONAOdzIAZYEA | YR UNBYR:
OEI YL Say ! iSYDEVCDONT, MAY, MIN! b =

''4SY aSladaNBYSyid lylftearasz ljda tAdae O:

e
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Introduction to Advanced Excel Functions

4. Text Functions:

w al yYALMzZ GS YR F2NXYI G GSEG RIFGLF

w 9EFYLX S&aY /hb/!1¢9b!¢9% [9C¢Z wLDI ¢ &
w !'asSyY S5FdalF F2NXYIFIOGOGAYIZT NBLERZNI ISYSNI G
5. Date and Time Functions:

w 22NJ] GAGK OGOSYLERNIt RIGI

w 9EI YL} S&aY C¢IDBTEDIEE bh2X 5! ¢95%

ASY tNRr2SOG UAYStEAySaxz
6. Mathematical Functions:

| ROF YOSR OF f OdzE I 1A2ya 0Seé2yR o0laArxo 2
9 El YLX SSUMIFQOUNTHIFSBES, POWER

'ASY J/2YRAGAZ2Y It &adzYYlI A2y > NRdzy RAy 3.
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Introduction to Advanced Excel Functions

Engineering Applications:

wComponent Selectiondse VLOOKUP to find resistor values from standard tables
wQuality Control:Use IF functions to flag measurements outside tolerance
wStatistical Analysisse AVERAGE]DEYW analyze measurement precision

wData Validation:Use logical functions to check data integrity

wAutomated ReportsCombine functions to create dynamic analysis sheets

Course Obijectives:

Master advanced Excel functions to perform sophisticated data analysis, automate
calculations, create intelligent spreadsheets, and develop advanced visualizations for
engineering applications.
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Learning Approach:

: )/F?%I}LEQI-AVR fdzyc:)(j)\zyAé}éyi'Jl- E | yR I NHdzY!
t NI OuUAOS gdleualdt exanipled Y SS NA y 3

| 2YOAYS YdzZ GALX S FdzyOiAzya F2NJ O2 YLX
| LJLJ dvorld engine®ihgtscenarios

LYGSAIANIGS 6A0GK | ROFYOSR OKFNIAYy3I G4SO

eegEEE
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Loqgical Functions - IF, AND, OR

IF Function:
Performs logical test and returns different values based on TRUE or FALSE result.

Syntax:

=IF{ogical_testvalue if true value if falsg

Arguments:

wlogical test Condition to evaluate (e.g., A1>5)
wvalue if true Value returned if condition is TRUE
wvalue if false Value returned if condition is FALSE

Example 1 Pass/Fail Evaluation:

=IFB2>=60, "PASS", "FAIL")

w LT B2eBWNJIdshighey, returns "PASS"

w hiIKSNBAAS NBuUdAzNY& bC! L[ b
Example 2 Voltage Tolerance Check:

=IF(AB&(2-5)<=0.1, "Within Tolerance", "Out of Tolerance")

w [/ KSO1 a A2E withia.i\ViofBH\btargety’
w wSUOdzNya FFLILIINBLNRARFGS adlddza YSaal 3S
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Loqgical Functions - IF, AND, OR

Example 3 Conditional Calculation:

=IFC2-0,B2 C2 "N/A")

w [/ |t 8Aednly iBCRis positive

w ! U2ARA4 RAOGAAAZ2Y 0@ [ SNRB SNNENJ
AND Function:

Returns TRUE only if ALL conditions are TRUE.

Syntax:

=ANDIogical] logical? ...)

Example- Multiple Criteria Check:
=ANDA2>=4.9 A2<=5.1 B2="Active")

w wSUdNy&a ¢w] 9 -RYANDstatds is@etivel I 3S A& nod
w !'ff O2YyRAUOAZ2Y A Ydzad 0S YSi
OR Function:

Returns TRUE if ANY condition is TRUE.
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Loqgical Functions - IF, AND, OR

Syntax:

=ORlpgicall logical? ...)

Example- Error Detection:

=ORAZ<0,A2>10,B2="Error")

w wSidaNya ¢w'!'9 AT DY ORdtalISis"Erdor'y SAF OAJSE
w !'yeée arayatsS O2yRAGAZ2Y UONARIISNARA ¢cw! 9
Combining IF with AND/OR:

Example 1 Complex Pass/Fail:
=IF(AND§2>=4.9 A2<=5.1 B2x<100), "PASS", "FAIL")

w t! {{ 2y é-5AVRND&@Ientis BefoWwGOmA n d d
w . 20K O2YyRAUGAZ2Y A NI dzA NB R
Example 2 Warning System:

=IF(OR2>5.5,82>150), "WARNING", "Normal"y

W 2! wbLbD AT 582ARTlUrEex@eBGERAR a
w 9A0KSNJ ozyR)\u)\zy GNRXAIISNRB oI Ny Ay 3
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Loqgical Functions - IF, AND, OR

Example 3 Multi-Level Grading:
=IF@2>=90, "Excellent", IRR>=75, "Good", IK2>=60, "Pass", "Fail")))

w bSAUSR LC adliSYSyda F2NJ Ydzf GALX S 3 NJ
w 9@lfdzZa G6Sa FTNRY KAIKSau G2 t24Said
Engineering Application Component Testing:

ScenarioTest voltage regulator output

w ¢ NES003V

w al EAYdzY2000hdzNNB y G Y

w ¢SYLISNI Be#NESY . St 24

Formula:

=IF(AND(ABBR5)<=0.05C2x=200,02<80), "PASS", "FAIL")

Result:Component passes only if ALL three criteria are met
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Loqgical Functions - IF, AND, OR

Best Practices:

w 'asS LINBYyiIikKSasa G2 OftlFNAFeé O2YLX SE f
w ¢Sad F2N¥NdzZ & 6A0K (y26y OF t dzSa

w /[ 2YAARSNI It LlRaarotsS 2dzid2YSa

w 'aS OSff NBFSNBYyOSa AvaiuSIR 2F KI NRC
w ! RR O02YYSyi(ia G2 SELXIAY O2YLX SE f 23A
Common Errors:

w LYO2NNBOU O2YLI NRazy 2LISNYUOU2NRBR ol @3
w aAdaiAyad LI NBYIKSaSa Ay YySaidSR Fdzy Ol
w [/ ANDdzZf F NJ f 23A0

w b20 KIFIYyRtAy3d SR3IS OFasSa ol SN yS3l
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Nested IF and Advanced Logical Functions

Nested IF Functions:

Multiple IF functions inside each other for complex matindition logic.

Syntax:

=IF{estl, valuel, IF{est2, value2 IF{est3, value3 default_valug))

Example 1 Grade Classification:

=IFAZ2>=90, "A", IK2>=80, "B", IK2>=70, "C", IK2>=60, "D", "F"))))

w 90l fdzr iSa a02NB | 3IFAyad Ydz GALIX S KNI
w wWSUdzNY & F LIIINBLINALFGS £ SGUSNI INI RS

w al EAYdzZY cn ySaG4SR tS@Sta Ay 9EOSt oLJ
Example 2 Resistor Tolerance Classification:

=IFBX%=1, "Precision", IBg<=5, "Standard", IB=10, "General", "Low Quality")))

w /fraarfFASa NBaAalo2NBR oeé (2f SN yOS LIS
w adzZ GALX S OF SI2NASa oFaSR 2y (2f SNI y
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Nested IF and Advanced Logical Functions

Example 3 Power Rating Selection:

=IFA2<=0.125, "18W", IFQA2<=0.25, "14W", IFAZ<=0.5, "12W", IFAZ<=1, "IW",
"2W+"))A)) o ) X
w { St SOua I LILINE LINR I S NE a A
w 9yadzaNBa I RSljdzZdS al (& AY
Limitations of Nested IF:

w S5AFTFAOMA O G2 NBAIBeld YR YFAYyUlFAYy
w 9Faeé (2 YIFI1TS SNNBNE Ay LI NBYUKS
w IFNR (2 Y2RAF& 2NJ SELJ yR

w [/ 2YAARSNI I fGSNYIFGA@Sa FT2NJ O2YLX SE f 2.
Alternative: IFS Function (Excel 2019+):

Cleaner syntax for multiple conditions.

Syntax:

=IFSestl, value], test2, value2 test3, value3 ...)

J LJ2 6 S NJ NJ

Sezyl
S Yl

Q-)< (@]
Q¢ D
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Nested IF and Advanced Logical Functions

Example- Grade Classification (IFS):

=IFSA2>=90, "A" A2>=80, "B"A2>=70, "C"AZ2>=60, "D"A%60, "F")

w [/ tSFYSNI OKIYy ySauSR LC

w 90l fdzZiSa O2YyRAUGAZYA AY 2NRSNJ

w wSUOdz2Nya @Ffdz2S F2NI FANRG ¢w! 9 O2YRAUA;
NOT Function:

Reverses logical value (TRUE becomes FALSE, FALSE becomes TRUE).

Syntax:

=NOT (logical)

Example X Inverse Condition:

=IF(NOTA2="Active"), "Check Status", "OK")

w CNAIISNER | OUA2Y 9KSYy adlididza A& bh¢ b!
Example 2 Combined with AND:

=IF(ANDA2>0, NOTB2="Error")), "Valid", "Invalid")

w + | A2js Bositiv& ANIB2is NOT "Error"
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Nested IF and Advanced Logical Functions

IFERRORunction:

Handles errors gracefully without displaying error messages.
Syntax:

—IFERRRalue,value_if erroj

Example I Division with Error Handling:

=IFERRJR2/ B2, 0)

w /I @A GSa

w wSddz2Nya n AT RAGAAAZ2Y o0& |
w t NBE@Syia | 5L+xknH SNNERN RA &
Example 2 VLOOKUP with Error Handling:
=IFERRKMLOOKURE, Tablel 2, FALSE), "Not Found")

w [2218a dzLJ GFtdzS Ay Gl ot S

w wSUdzNy&a bb2i C2dzyRb AYyaiuSIR 2F | bk! !

SNE 2NJ 2K
LJ | e
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Nested IF and Advanced Logical Functions

IFNAFunction:

Specifically handles #N/A errors (common in lookup functions).

Syntax:

=IFNAvalue,value_if na

Example:

=IFNAVLOOKURE, Tablel 2, FALSE), "No Match")

w wSUdzNYy&a bb2 alidOKh 2yfeé FT2NJ I bk! SNNI
w hIKSNJ SNNRPNB a0Aff RAALIX I & y2NXITfe
Engineering Application Measurement Validation:

ScenarioValidate sensor readings with multiple criteria

w wl yIBNSY n

w t NEOOWA 2V Y

w {U0Fddza Ydzad 6S bh! OGAOSH

w b2 SNNBN Tl 3a
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Nested IF and Advanced Logical Functions

Formula:
=IF(ANDA2>=0,A2<=10, AB&2-B2<=0.01C2="Active", NOTY2="Error")), "Valid",
"Invalid")
Complex ExampleComponent Selection Logic:
Requirements:
w *2f (1 3 SxoNdraiing yoBageh M dp
w [/ dzZNNEB Y { xondraiing yuelenth ™M O H
w C¢SYLISNIGdzZNE NI} GAYEC B YIFEAYdzY | YOASY
w [/ 2a80 f 0dzR3IS
Formula:
=IF(ANCB2>A21.5, D2>C21.2, FZE2+20 GX<H?2), "Suitable",
IF(ORBX<=A21.5, DX<=C21.2), "Insufficient Rating",
IFFX=E2+20"Temperature Issue", "Over Budget")))
Result:Provides specific reason for rejection if component doesn't meet criteria
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Nested |IF and Advanced Logical Functions

Best Practices:

w [ AYAU fisvelsfaryedadadiliy o

w 'a4S LC{ F2NJ YdzZ GALIX S &aSljdzSyuAlt O2y
w ! f g & FERRQR fodrRI&s that might error

w 520dzYSyid O2YLX SE f23A0 gAGK 02YYSyl
w ¢Sad ff LIRaaroftsS LI IKa OUKNRdIAK 23
w [/ 2YAARSNI dzaAy3d KSEtLISNI O2f dzyya G2 ON

R,
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VLOOKUP Function

VLOOKUP (Vertical Lookup):

Searches for value In first column of table and returns value from specified column in s
row.

Syntax:

=VLOOKUIRpkup valuetable arraycol index numi[range lookup)

Arguments:

wlookup value Value to search for (e.g., component ID)
wtable array. Table range to search in (e.42:D100
wcol_index_num Column number to return value from (1 = first column)
wrange_lookup TRUE/FALSE or 1/0
A FALSE (0): Exact match (recommended for most cases)
A TRUE (1): Approximate match (requires sorted data)
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VLOOKUP Function

How VLOOKUP Works:

1. Searches folookup_valudn first

column oftable_array
2. Finds matching row

3. Returns value frongol_index_num

column in that row

4. Returns #N/A error if no match found

Formula to find resistance dR102

=VLOOKURR102, A2:D6 3, FALSE)

w { S| NJRKOZ in coluthiNA h

w wS{dzNy a
w wSadzZ GY

Example 1 Component Specification

Part No Description Resistance (1) Tolerance (%)

Lookup:

Table A1:DG:
R101 Resistor 1000
R102 Resistor 4700
R103 Resistor 10000
cC201 Capacitor 100pF
c202 Capacitor 10uF

Gl £ dzS FNRBY O2fdzYy o

n T J1J

20

owSaaradil

\
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Example 2 Dynamic Lookup with Cell Reference:
=VLOOKUPRZ A2:Dg 3, FALSE)

w [221a& dzLJ LI NI I§’2szoSNJ S
w wSUdZNy & O2NNBAaALRYRAYF
w C2NXdzZ | dzLIJRI G S &2chHamgés? Y |
Example 3 Multiple Lookups:

Description: =VLOOKUA2(A2:Dg 2, FALSE)
Resistance: =VLOOKBPA2:D§ 3, FALSE)
Tolerance: =VLOOKBRAZ2:DG 4, FALSE)

w WSUNRS@SA YdzZ GALX S &aLlS
w 9FOK FT2NXdz | NBUOdzZNYya R
Exact Match vs. Approximate Match:

Exact Match (FALSE):

w CAyRa SEIFOG YIFGOK 2yfe
w wSUdzNya 1 bk! AF y2 SEI
w ¢l o0fS R2S3a bht¢ VSSR (2

y
N
i A

SN
aa
Ol

B
a
f
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VLOOKUP Function

wUse for:Part numbers, IDs, names, discrete values  Example- Approximate Match

wRecommended for most engineering applications (Wire Gauge Selection):
Approximate Match (TRUE): Table (sorted by current):
w CAYyRa Of2asSad YIFIHGOK ftSa~ “ 7"~ =13 Sl|jdz

Current (A) Wire Gauge

w ¢lofS a'!'{¢ 06S &2NISR AY 3 2 NJ

wUse for:Grade ranges, tax brackets, tiered pricing 0 24 RNG

w wSU0dzNy a fobkddBwaldel @I f dzS XK 3 22 AWG
D 20 AWG

Formula: - S~

=VLOOKUP(AZ2:BG 2, TRUE)

w [ 2 27A@ot ezhd match in table) 1 16.80C

w CAyR& fFINBSAEA JI fdzS X 17X 6KAOK A&
w wSUdzNYy & OZ2ZNNBaLRYyRAY3 gANB 3Tl dzZASY H~A
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VLOOKUP Function

Common VLOOKUP Errors:

#NJ/A Error:

w [221dzl) Gl fdzS y20 F2dzyR Ay FANRG O2f dz
w {2fdziA2yYY [/ KSO]l aLIStftAWFERRORFGF GeéLIS
#REF! Error:

wcol_index_nunexceeds number of columnstable array

w {2fdziA2yY SNRATFE& O2fdzYy AYRSE Aa 6AG
#VALUE! Error:

wcol_index_nums less than 1

w {2fdziA2yYY &S LRAAGAYGS AYUSISNI F2N O:
Wrong Result:

wrange_lookups TRUE but table not sorted

w {2fdziA2YY {2NI GFotS 2N dzaS C![{9 F2I
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VLOOKUP Function

Engineering Application Standard Component Standard Values Value (@)  Code

Selection: Table E12series): 10 10R
ScenarioSelect standard resistor value closest to 12 19R
calculated value 5 158
18 18R
Formula (with error handling):
-IFERRQRLOOKURQ, StandardValue2, TRUE), “ -
"Custom Value Required") ? 2R
w CAYRAa Of2asSad adl yRINR @I f dzS = 3R f Oy
resistance IrA2 39 39R
w wSUdzNya O2YLRYSyild O2RS 47 aTR
w | IYyRftSa OlFasSa 6KSNB y2 aidl yR s ser [ dZ!
68 G8R

82 82R
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VLOOKUP Function

Best Practices:

l f gl &8a dzasS C! [ {9 F2NJ SEII O YI G§OK dzyf
I 0 &2t dzi SablnJarfapvNds gopyih@ fordutas  F 2 NJ
)\IE’ERRGRKhan&Ie missing values gracefully

NE f221dzLd O2f dzyy OFANRGO O2f dzyy o
A

I
-
| 2Y0
9y adz
| 2y aA RMATOH bsnore flexible alternative

eEgEEE
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HLOOKUPINDEX, and MATCH Functions

HLOOKUIPHorizontal Lookup):

Searches for value In first row of table and returns value from specified row.
Syntax:

=HLOOKUokup valuetable arrayrow_index_num [range_lookup)
Difference from VLOOKUP:

w {SIFINOKSa K2NRAI 2yidFftfte oF ONRP&A& NZ
w [221dzld Gl fdzS Ydzad 0S Ay FANRG wh
w wSidaNya Fftdz2S FNRY aLISOAFTASR wh?
Example- Temperature Coefficient Lookup:
Table A1:E3:

Material Copper Aluminum Silver Gold

Resistivity (£2-m) 1.68E-8 2.82E-8 1.59E-8 2.44E-8

Temp Coeff (1/°C) 0.00393 0.00429 0.00380 0.00340
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HLOOKUPINDEX, and MATCH Functions

Formula to find temperature coefficient of Aluminum:

=HLOOKUPAIuminum",A1:E3 3, FALSE)

w {SIFNODKS& FT2NI b! ftdzYAydzYb AY NBG ™

w wSidaNya FftdzS FTNBY NBRg o 6¢SYL) / 2STFT
w wSadzZ GY nodnanHp

When to UseHLOOKUP

w 5FdF 2NHFIYATSR K2NRI2ydlfte o6OFGS32N
w ¢AYS ASNARS& RFOl 6AGK RFIOSE& AY FTANAD
w [ Saa O02YY2y GKIYy [ hhY'!'t Ay (&LAOIf

INDEX Function:

Returns value from specific cell in range based on row and column numbers.
Syntax:

=INDEX(arraypw_num, [column_nunj)
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HLOOKUPINDEX, and MATCH Functions

Arguments:

warray: Range to retrieve value from

wrow_num: Row number within array

wcolumn_num Column number within array (optional if single column)

Example I Direct Cell Reference:

=INDEX42:D10Q 3, 2)

w wSUdzNya oFfdzS FNRPY A2NRO NP¢g>X HYR O2f d
w 9ljdzA gl BASY (G G2 OSft f

Example 2 Single Column:

=INDEX{2:C105)

w wSidaNya @FtdzS FTNRBY piK NRBg 2F O2f dzyy
w 9ljdzA gl €8Sy (2 OSft

MATCH Function:

Returns position of value in range (not the value itself).
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HLOOKUPINDEX, and MATCH Functions

Syntax:
=MATCHo¢okup valuelookup array[match_typ4q)
Arguments:
wlookup_value Value to find
wlookup_array Range to search in (single row or column)
wmatch_type
A 0: Exact match (recommended)
AmY [ I NB Soakiup @ludredgtres $0rted ascending)
A-mY {YI ftI|6ckup valligreqias serted descending)
Example- Find Position:
=MATCHR102, A2:A10 0)
w { S| NIRKOZ &n ramgrARIALY
w wWSUOidaNya LIRarAdAzy ARdzYoSNI 60So3IPdPE o AT
w wSUdzNy&a 1 bk! AF y20 F2dzyR
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HLOOKUPINDEX, and MATCH Functions

INDEXMATCH Combination:
Powerful alternative to VLOOKUP with more  Example 1 Basic INDEXIATCH:

flexibility. Table:

Syntax:

:|NDExeturn_range M ATCHOOkU p_Value Part No Description Resistance (02) Tolerance (%)
looku p_range O)) R101 Resistor 1000 5
Advantages over VLOOKUP: RI02  Resistor 4700 1

w /[y t22] dzLJ O f dzS & R103 Resistor 10000 2
column o ] o o find re

b2 yS$SR (2 O2dyi Oz EUNE s A%%%g))dza
when columns added/removed) w al ¢/ _F )\ y RE0Z 2 5 A i
w /Iy aSINODK 020K NEﬂA@A4kre}{J,Iﬂ32p2fszya
dynamically w Lb59- NBOdNya &I ¢

@ Cl&USNI LISNF2NXI yOS iwcROfeturhsk4™MB S RI G &S
w az2zNb FftSEAOGfS F2NJ O2YLJ) SE 221 dzLJa
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HLOOKUPINDEX, and MATCH Functions

Example 2 Left Lookup Example 3 Two-Way Lookup (Row and Column):
(impossible with VLOOKUP): Table:

=INDEX42:A4 MATCH(4700,

C2C4|_O)) Week1 Week2  Week3

w CAYRA LI NI VdzY{ Voltage 502 5.01 5.03
based on resistance value

Current 98 102 99
(column C)
W [ 2 2 ‘l -1 [ F N\E\ Power 0.49 0.51 0.50
w [ hhY;t )/ Y 2 U Fofm@ala tdfifid Pdver in Week 2:

=INDE)X§2:D4 MATCH("PowerA2:A4 0),
MATCH("Week 2B1:D1 0))

w CANRUO a! ¢/ | AYVR& NRG
w {SO2YR a!¢/ 1 FAYRa 0O2f
w Lb59. NBUOdINYy& AYISNBRSO
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Engineering Applicatiorn Component Database Lookup:

Scenariolarge component database with specifications

Formula with error handling:

=IFERRORIDEX(Specifications, MATE&{NumberPartList 0), MATCH(Parameter,
HeaderRow0)), "Not Available")

Benefits:

w CfSEAOfSY 22N)Ja NBIFINRfSaa 2F O02f dzvy
w w20dzadY ! RRAYy3I O2fdzyya R2Sayudid oNBI ]
w . ARANBOUAZ2YIEY [y t221 dzLJ AY Fyeé RA]
W 58yIFIYAOY . 20K LI NI FYR LI NFYSGSNI OF y

Best Practices:

w ! a S -MAFCH thstead of VLOOKUP for complex lookups

w ! f g |lnatdh tdpa= for exact match

w [/ 2 Y 0 AIFERRGRK eirér handling

w 'aS Yyl YSR NI yBPhSlistSpezifichtions) NA G& o0SdIPX

w ¢Sald A0K 1y26y Ol fdzSa (2 OSNATFe 0O2NJ
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Statistical Functions for Data Analysis

Basic Statistical Functions:
AVERAGE Function:
Calculates arithmetic mean of values.

Syntax:

=AVERAGH{mber], [numbery, ...)

Example:

=AVERAGE?:A1(

w /[ FfOdA dSa IABAIN)I IS 2F @I f dzSa Ay

w LIy2NBa GSEG FyR o6ftly]l OSftf a

w 'aS F2NY¥Y /SYiuNrt GSYyRSyoOeéesx GeLAOIFt ol

MEDIAN Function:

Returns middle value when data is sorted.
Syntax:

=MEDIAN{umberl [number?, ...
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Statistical Functions for Data Analysis

Example:

=MEDIANA2:A1Q

w wSidaNya YARRES @l tdzS opiK @lFftdzS AF o
w [Sada | FFSOUSR o0eé 2dzif ASNA GKFIyYy ! 9wl |
w 'aS F2NY¥Y {1SgSBonRdatml NAodziA2zyaszs 2dzif A

MODE.SNGEunction:

Returns most frequently occurring value.
Syntax:

=MODE.SNGhumberl, [numbery, ...)

Example:
=MODE.SNGA2:A1(

Ve

w wSUdNya vYz2ad 02YYzy I dsS
w wSadzNya | bk! AT y?2 @lfdzs NJB LIS |
w !'aS FT2N¥Y 5A80NBUS RIFGIF X T)\yR)\ya 0 & LA
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Statistical Functions for Data Analysis

Standard Deviation Functions:
STDEV.&ample Standard Deviation):
Calculates standard deviation for sample data.

Syntax:
=STDEV(Bumber], [number3, ...)

Example:
=STDEV(82:A10

w aSladcaNBa ALINBIFRkGFNARFOoOATtAGE Ay RIFGLF
w ! &1Sd&norylinator (sample)

wUse for: Experimental measurements (most common in engineering)
STDEV.fPopulation Standard Deviation):

Calculates standard deviation for entire population.

Syntax:
=STDEV(Rumberl, [numbery, ...

w 'asa vy

R NI 6LJ2 LIz F GA2Y 0
w ; asS T2Z2NXY |

2
0S RIGlrasSaaszs (yzeéy L2
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Statistical Functions for Data Analysis

Variance Functions:
VAR.SandVAR.P
Calculate variance (square of standard deviation).

Example:
=VAR.§A2:A10

w *| NRAI yéé I 6{dF YRI NR 5SQ))\|- A2
w {FYS alYLtS @ad LI2LMz I GA2Y RAaA
Count Functions.

COUNT:

Counts cells containing numbers.

Syntax:

=COUNMalue], [valueq, ...)

Example:
=COUNK2:A1Q

y .

a
> f23A0Ff @O
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Statistical Functions for Data Analysis

COUNTA:
Counts norempty cells.

Syntax:
=COUNTA&Iue], [valued, ...)

Example:
=COUNTAR:ALQ

w [/ 2dzyda O
w 'asS F2NY
COUNTBLANK
Counts empty cells.

Syntax:
=COUNTBLAN&nge)

Example:
=COUNTBLANK2:A1(

w [/ 2dzyia o
w 'as F2NY

Stta
| 2dzy GAY

f
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Statistical Functions for Data Analysis

COUNTIF

Counts cells meeting specific criteria.

Syntax:

=COUNTIffange, criteria)

Examples:

=COUNTIA2:A1Q ">5") ' Counts values greater than 5
=COUNTIA2:A1Q "PASS") ' Counts cells containing "PASS"
=COUNTIR2:A1E bHI n dPhpbho U /2dzyia QI ftdz2Sa x nod
COUNTIES

Counts cells meeting multiple criteria.

Syntax:

=COUNTIR&riteria_rangelcriterial, [criteria_range2criteriad], ...)
Example:

:COUNTII?(SZ:AlO,">=4.9",A2:A10 "<=5.1",82:819 "PALiS") ) ] R
w [/ 2dzyia NRga HRPANDBSstaligis ®PASI'S Ad nodd
w !'ff ONARIOGOSNAI Ydzad oS YSI
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Statistical Functions for Data Analysis

MIN and MAX Functions:
MIN:
Returns smallest value.

Syntax:
=MINfQumberl, [number3, ...)

MAX:
Returns largest value.

Syntax:
=MAXAumberl, [numberd, ...)

Examples:
=MINA2:A1Q ' Minimum voltage
=MAXA2:A1Q 'Maximum voltage

SUMIFand SUMIFS
SUMIE
Sums values meeting criteria.
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Statistical Functions for Data Analysis

Syntax:
=SUMIFrange, criteria,gum_rangé

Example:
=SUMIFB2:B10 "PASS'C2:C1)

w { dzvYa @deite@ coireSponding B cell is "PASS"
SUMIFS

Sums values meeting multiple criteria.

Syntax:

=SUMIF&um_rangecriteria_rangelcriterial, [criteria_rangeZ2criteria?, ...)

Example:
=SUMIF@2:D10B2:B10">=4.9",C2:C10"<=100")

w {dzvYa LJ2 g SNI4OK DNeE QazMDiRAyFIS M
AVERAGEHNd AVERAGEIES
Similar toSUMIFSUMIF®ut calculates average.



Cuwer Statistical Functions for Data Analysis
Example:

—AVERAGHB2:B10">5", A2:A10

w | @S MP:Al8vhé&efcorresponding B value >5

Engineering Application Measurement Analysis:

ScenarioAnalyze 20 voltage measurements from power supply test
Data iInA2:A21

5.02, 5.01, 4.99, 5.03, 5.00, 4.98, 5.02, 5.01, 4.99, 5.00,

5.01, 5.02, 4.98, 5.03, 5.00, 4.99, 5.01, 5.02, 5.00, 4.98

Analysis Formulas:

Mean: =AVERALEA2) ' Resul.005V
Median: =MEDIAN(A2)) ' Resub:005V
Std Deviation: STDEV(82:A2) ' Resuli.016V
Minimum: =MIMZ:A2) ' Result:98V
Maximum: =MAKX2:A2) ' Resul:03V
Range: =MMAR(A2)-MINAZ2:A2) ' ResultD0.05V
Count: =COUNZ(A2) ' Result: 20

Within Tolerance: EOUNTIKA2:A21">=4.95"A2:A21"<=5.05") ' Result: 20
Percent in Spec: GOUNTIR82:A21">=4.95"A2:A21"<=5.05")/COUNRAR:A22*100 ' Result: 100
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Statistical Functions for Data Analysis

Interpretation:

w a S b.§05\fvery close td.0Vtarget)

w { 0 RO.A&/@w Variability, good precision)

w ! ff YSI adzMBoYoesdricéhk A UOKAY

W t26SNI adzZlJLX & YSSia aLISOAFAOIGAZ2Y A
Quality Control Application:

=IF(AND(AVERABE(A2)>=4.95, AVERAGR(A2)<=5.05STDEV(82:A2)<=0.05), "PASS", "FAIL")

w !dzi2YlFI (SR LIFaakFrAt oFasSR 2y YSIy |y
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Advanced Conditional and Array Functions

SUMPRODUHunction: Engineering Application Total Power
Multiplies corresponding elements Calculation:
In arrays and returns sum of Data:
products.
Voltage (V) Current (A)
Syntax:
=SUMPRODUGray], [arrayd, [array], ...) 5.0 0.5

Basic Example:
=SUMPRODUQY2:A5 B2:B5 5.3 e

w /I OABY 4 (E&38Y + 0 12.0 0.3

(A4xB4) + ASxBY - o8

Formula:

=SUMPRODUQY2:A5 B2:Bj

w /[t OdzZ IS ax0b)2+i{3:31.2) £JA2588.8)X¢ (5.6008%

w wSadzZ Y HOp 1406WPPc b oPc b ndn
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Advanced Conditional and Array Functions

ConditionalSUMPRODUCT
Use with logical conditions for advanced filtering.

Example- Conditional Sum:
=SUMPRODUQA2:A16-5)*(B2:B10)

w {dzya . @Ol fdzSa 2yfteé GKSNBE O2NNBaLRYyRA:
w ADA1G5) creates array of TRUE/FALSE (1/0)
w adzZ GALX éAy3d oeé . @l fdzSa AyOfdzRSa 2yf .

Example- Multiple Conditions:
=SUMPRODUQA2:A10-=4.9)*A2:A1&=5.1)*@2:B10)

w {dzva . OIfdzSada 6KSNBE ! a o
w adzZ GALX S O2YyRAUAZ2YAEA O2YO0AY
MAXIFSnd MINIFSFunctions:

Find maximum or minimum value meeting criteria.

MAXIFSSyntax:

=MAXIF8nax_rangecriteria_rangelcriterial, [criteria_rangeZ2criteriad, ...)
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Example:
=MAXIFEC2:C10A2:A1Q ">=4.9" B2:B10Q "PASS")

w wSidzNya Y| E&ExCihe@! % nasih BF=NRSS"
MINIFSSyntax:
=MINIF@min_range criteria_rangelcriterial, ...)

Example:
=MINIF$C2:C10A2:A10 ">=4.9" B2:B1( "PASS")

w wS{Odz2Ny a YA yYyG@G2Cdiveetht dritdzia T NB Y
LARGE and SMALL Functions:
Return nth largest or smallest value.

LARGE Syntax:
=LARGE(array, k)

w {ImY [FNBSald GlFrtdzS 6arysS +a al -0
w (THY {SO2yR fFINBSad @I t dzS
w (TroY ¢KANR fIFINBSaAl @I fdzsSE SG09®

Advanced Conditional and Array Functions
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Advanced Conditional and Array Functions

Example:
=LARGEQ:A1Q 2)

w wSidaNya aSO2yR KAIKSAU Gl fdzS Ay NI y3I:
SMALL Syntax:
=SMALL (array, k)
w {Imy {Y

w {FTrHy { éO 2y
RANK Function:

Returns rank of number in list.

Syntax:
=RANK(number, ref, [order])

Arguments:

wnumber: Value to rank

wref: Array of values

worder: 0 = descending (1=highest), 1 = ascending (1=lowest)

Pa

-YS |a alLbbd
- £ dzS
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Example:
=RANKA2, $A$2$A$1Q 0)
w WS U dzNJAZvaliddanfopng ai values A2:A10

w M ' KAIKSald @glrftdzST W I aSO2yR K
6b0 F2

w 'aS lFoazftdziS NBEFSNByYyOS
PERCENTILE Function:
Returns value at specified percentile.

Syntax:
—PERCENTILE. (biGay, k)

w 1Y tSNOSYyuGAtS grtdzsS 6n G2 mo

w n®p I pniK LISNDSYUAEtS O6YSRAL YO
w nddpp I PppldK LISNOSYGATES

Example:

=PERCENTILE.(NZ:A100 0.95)

w wSUdzNya oFfdzS 0St2¢ 6KAOK pz 2
w 'asS F2NY {LISOAFAOFIOAZZ2Y fAYAOAZ

Advanced Conditional and Array Functions
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Advanced Conditional and Array Functions

QUARTILE Function:
Returns quartile value (25th, 50th, 75th percentile).

Syntax:
=QUARTILE.IN&ray, quart)

w ljdzZr NIY nTYAYZE MTHpPUOKE HIpndK OYSRALY
Example:

=QUARTILE.IN(2:A1001) ' First quartile (25th percentile)
=QUARTILE.IN&2:A1003) ' Third quartile (75th percentile)

Engineering Application Statistical Process Control:
ScenarioMonitor production measurements, identify outliers
Data: 100 resistance measurementsA2:A101



Ciwenet

Analysis:
Mean: =AVERAGEALO)
Std Dev: STDEV(B2:A10)

Upper Control: =AVERAGEA10)} + 3*STDEV(82:A10)

Lower Control: =AVERAGEQA10)-3*STDEV(82:A10)

Out of Control: E€O0OUNTIRK&2:A101">"&(AVERAGER:A10)+3*STDEV(B2:A10))) +
COUNTIKA2:A101"'<"&(AVERAGER:A10)-3*STDEV(B2:A10)))

95th Percentile: PERCENTILE.(NZA101 0.95)

Outlier Detection Formula (in column B):
=IF(OR{2>AVERAGHA$2$A$101+3*STDEV($A$2$A$10)),
A<AVERAGHE$2$A$107)-3* STDEV($A$2$A$109), "Outlier”, "Normal”)

Best Practices:
' SHIMPRODUGAr complex conditional calculations
| 2YOAYS a0l GA&adAO!r € szyéu)\zya T
S Foaz2f dzi S NsTSNByOSa OP0 HKS
dYsyu ONRUSNRI FYyR UKNBaK2({R
Ff ARIFGS NXadzZ §a 6AGK (1y26y 0Sa

eegEgEE

Advanced Conditional and Array Functions
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Introduction to Advanced Charts

What are Advanced Charts?

Advanced charts go beyond basic column, line, and pie charts to provide sophisticated
data visualization capabilities. They include combination charts, secondary axes,
specialized chart types, and advanced formatting techniques essential for complex
engineering data presentation.

Why Advanced Charts Matter:

Complex Data Relationships:

w S5AaLI lé& Ydz GALX S RIFIGF GeéeLlSa aaydzZ aly
w {K2¢ RFOGF ¢6AGK RAFFSNBYyOG aolftsa 2y al
w *+AaddzfAT S O2NNBfIl GA2ya FyR LI G§0SNYya
w [/ 2YLI NB I OlGdzatf @gad GF NBSG oI f dzSa

Professional Communication:

w t dzo f-guabty grajprécy for technical papers

w 9ESOdziA@®S RIaKoz2l NRaA gAOK YdzZ GALX S Y.
w [/ 2YLINBKSYaA@dS lylrteara Ay aAiay3atsS OAa
W IOVKIVOSR Of I N MNGe& F2NJ O2YLIX SE RIFGFAaSK.
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Introduction to Advanced Charts

Engineering Applications:

wDualaxis chartsVoltage and current on same time axis
wCombo chartsActual values (columns) vs. targets (line)
wScatter with trendlines:Correlation analysis, calibration curves
wDynamic chartsUpdate automatically with new data
wSparklinesCompact trend visualization in cells

Advanced Chart Types:

1. Combo Charts:

w [/ 2Y0AYS RAFTFSNBYOG OKINI GeéeLlSa oSod3ad
w {K2g NBfFGSR RIEidl gAUK RAFFSNBY U OA
w 9EFYLX SY az2yidkKteée alfsSa 602ftdzyyao oA

2. Secondary Axis Charts:

w ¢tg2 OlFfdzS ESE 6AGK RATT
w / 2YLI NB RIFOl gAOK @l adate
w 9 ELI YL} S-YOV)ardfpawer 30ROV vs. time

0p)
Z
> b1>
<,
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3. Advanced Scatter Charts:
aSNNSaA

w adzf GALX S

w ¢CNBYRtAYSaE S
w [ 23FNRUKYAfngadatat S &
w 9 E I ¥icbfarScYeristics of multiple diodes

4. Waterfall Charts:
w { K29

OdzY dzf |

w *Aadz £ AT S K%gA

w 9EI YL SY

5. Box and Whisker Plots

w 5AaLX | e
w [/ 2YLI NB
w 9EI YL SY

Introduction to Advanced Charts

>

GAU0K RAFTFSN
Ravalués Sljdzl G A2V a
F2NJ 6 AR

Pal
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Introduction to Advanced Charts

6. Histogram:

w {K2¢ FTNBIdzSyoOe RAAUNROGdzUAZY 2F 02y
w LRSYOGATFE RIFEGF LI GOGSNYAE YR RA&AUNMO
w 9EFYLX SY 5Aa0NROdzIA2Y 2F NBaraldz2N ¢

2¢d2Yy FyR tAyS OKIE N
f OFtdzSa |yR Odzydz I GA
Ou lFylfteara odynkun NI

w aAyAl(d0dz2NBE OKI NLa gAUOKAY OSftf a
w {K2g¢g UNBYR& ¢A0GK2dzi FdzZ t OKI NI
w 9EIFYLX SY vdzA Ol @GAadz-ft AT FOGA2Y 2F 6SS
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Introduction to Advanced Charts

Advanced Formatting Techniques:

Multiple Data Series:

w SAFFSNBYyUG O2f 2NAEZ YI N] SNAZ

w [/ dzadG2Y F2NXIGGAY3 F2NJ SIFOK &S
w { OGN OGSIAO dzaS 2F SYLXKIF aAa

Error Bars:

W S5AaLIX e YSIad2NBYSYy(d dzy OSNI I Ayl é

w {U0FYRENR RSGAFGAZ2YZ &0l yRINR SNNENE
w 93aaSYUAlFf FT2NJ AaOASYUGAFTFAO RIFGIF LINB&S
Trendlines and Equations:

f
RS

w [ AYSHI NE L2t @y2YAlLtZ SELRYSYGAlI 3 2
w S5A4ALI & Rvijlael GA2Y | YR
w C2NBOIad FdzidzZNBE O f dzS a
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Introduction to Advanced Charts

Reference Lines:

W | 2NAT 2y0Ff Kk OSNIAOIFE fAYSaE F2NJ G NBS
w {KIRSR NB3IA2yd F2NJ I OOSLIIFOES NIy3S
w {LISOATFTAOIGAZ2Y tAYAGA OAadzrtATlFOGAZY
Dynamic Elements:

w [/ KFENIa (G§KFgd dzLRFGS gA0K RFEGOIF OKI y3S
w blFYSR NI}Iy3ISa F2NJ Fft SEAOAT AGES

w LYGSNIOUAGS StSYSyia

Course Obijectives:

w al adSN) O2Yo-&axskchartss2y | YR Rdz €

w [/ NBIFGS &aolF SN LJfZ'é gAUK | ROIFIyOSR
w LI & FLIWIINPLNAFIGS OKFNI (GeéeLlSa FT2N C
w C2NXIF O OKIF NI a LJNLE'-FSéé AZylLftée F2NJ Sy
w LYLX SYSY(l ReylFIYAO YR AYUGSNI OQGA@S ¢
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Introduction to Advanced Charts

Key Principle:

Choose chart complexity appropriate to your message. Advanced charts should cla
not confuse. Use advanced features only when they add genuine value to data
understanding.
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Combination Charts and Secondary Axes

Combination (Combo) Chatrts:

Combine two or more chart types in single chart to display related data with differer
visualization needs.

Common Combinations:

w [/ 2fdzYy b [AYS

w .FNIb [AYS

w ! NBI b [AYS

w {0FO01SR [/ 2tdzYy b [AYS

When to Use Combo Charts:

Different Data Types:

w ! Oldzt f @FtdzSa 602fdzyyao gae Gl NEHSU
w LYRAGARdAZ f YSIEadNBYSyuda 602fdzyyao ¢
W 5A8O0ONBGS OFGSIA2NASE 602t dzyyau @ao C
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Combination Charts and Secondary Axes

Emphasis:

w I AIKEAIKE 2yS RIEUGlI &SNRASE RATFSNBY U
w 5N} g FLuadaSydaAazy a2 O2YLINR&ZY 2N NBEI
w {K2¢g O2yGSEG FT2NJ LINAYIFNE RFGl

Creating Combo Chart:
Method 1- Insert Combo Chart:
1. Select data range including all series
2.LYaSNI dFo I/ KFNIa 3INRdzL) Th LYaAaSNU /
3. Choose preset combo type:
A Clustered ColumnLine
A Clustered ColumnLine on Secondary Axis
4. Chart appears with combination of types
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Combination Charts and Secondary Axes™ ~ ~

Method 2 - Change Existing Chart:

Create standard chart (e.g., column chart with multiple series)

Select chart

/| KI NI 5SaA3day GlFo I/ KFy3IS [ KFENI ¢éLS
Choose Combo from chart type list

For each series, select chart type from dropdown

Check "Secondary Axis" box for series needing different scale

. Click OK

ethod 3- Change Individual Series:

Select specific data series in chart (click on bars/line)

RightOf AO1 I / KFy3IS {SNAS& / KI NI ¢eéLIS
Choose new chart type for that series

Repeat for other series as needed

T NN WNR

e
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Data:

Month
Jan
Feb
Mar

Apr

Combination Charts and Secondary Axes™ ~ ~

Example- Actual vs. Target. Chart:

Actual Output
95

102

98

105

Target
100
100
100

100

w ! Oldzrf hdziLdziy [ 2t dzyya ¢
w ¢CFNBSIGY [AYS SAGK YI NJSN
w [/ fSINI & aK2ga LISNF2NXYI yYC
Secondary AxXis:

Used when data series have vastly different scales or unit
When to Use Secondary AXIs:

Different Scales:

w hyS dGEalsSayY n

w ! y2iKSNDGE®GEA SayY n

w 2A0K2dzi aSO2yRINEB FEA&Z
Different Units:

w *x2f G 3S 60 Y t 23 SNJ 02

I VR
® ¢S Y LISO)arnd daedsureskPa) \
w [/ dZNNBY I oY!'PmlFyR wSaraadat
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Data:

Month
Jan
Feb
Mar

Apr

Combination Charts and Secondary Axes™ ~ ~

Example- Actual vs. Target. Chart:

Actual Output
95

102

98

105

Target
100
100
100

100

w ! Oldzrf hdziLdziy [ 2t dzyya ¢
w ¢CFNBSIGY [AYS SAGK YI NJSN
w [/ fSINI & aK2ga LISNF2NXYI yYC
Secondary AxXis:

Used when data series have vastly different scales or unit
When to Use Secondary AXIs:

Different Scales:

w hyS dGEalsSayY n

w ! y2iKSNDGE®GEA SayY n

w 2A0K2dzi aSO2yRINEB FEA&Z
Different Units:

w *x2f G 3S 60 Y t 23 SNJ 02

I VR
® ¢S Y LISO)arnd daedsureskPa) \
w [/ dZNNBY I oY!'PmlFyR wSaraadat
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Combination Charts and Secondary Axes

Creating Secondary AxiIs:

Method 1- During Chart Creation:

1. LYASNI I / 2Y02 [/ KI Nine ofbSecdndiay A&SNBE R / 2 d
2. Excel automatically assigns line series to secondary axis

Method 2 - Add to Existing Chart:

1. Select data series to move to secondary axis

2. RightOf AO1l Ih C2NXIF G 5F0F { SNRARSa

3. {SNASa hLIiAzya ™ {SO2yRI NBE ! EA&a ONJRA
4. Secondary axis appears on right side

Method 3- Change Chart Type:

1. / KF NI 5SaAdy M/ KFEy3aS [/ KIENIO ¢S I / 2
2. Check "Secondary Axis" box for appropriate series
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Combination Charts and Secondary Axes

Formatting Secondary AXIs: Example- Voltage and Power vs. Time:
1. Click secondary axis (right side) to  Data:
SeIeCtv g ; Time (s) Voltage (V) Power (W)
2. RightOf AO1 TIb CZ2NX¥I U | 0o 00
3. Set bounds, units, number format
Independently 1 32 0
4. Add secondary axis title: Chart 2 43 18:5
5Sa4A3dYy TIhHh ! RR [/ KI NJ3 47 221
|l EA4 ¢AGESEa ™ {SO: . 4.9 24.0 Ol f
Chart Setup
w 2t dF3ASY [AYyS OKbWdale)2y LINAYFNE | E
w t26SNY [AYyS OKI NI-258Vgcaldd SO2 Yy Rl NB | E
w . 20K aSNASa @AaroftS YR NBFIRIFIOES
w S5AFTFSNBYG O2ft2NB YR YIFNJSNARA T2N
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Best Practices:

Visual Clarlty

w 'aS RAFTFSNBYI OKIFNI GeLlSa F2N LINR YL N
w 5A30Ay00G O2ft2NBR FT2NJ SFOK IEA& oYl G0OK
w /fTSIENIIFTEAE (AGESa 6AGK dzyAda

w [ SASYR ARSY(GAFTFeAy3d SIFOK aSNRKSa

AXis Formatting:

® {Su F LILINBLINA F GS YAYKYFE o062dzyRa FT2NJ S|
w !ftATYy TSNP LRAYUA AF YSIyYyAy3ITd

w | &S O2yaArauasSyd AyudaSNWHfa

w / 2YAARSNI €t 23 NAIKYAO a0ltfS AF ySSRSR
Avoid Confusion:

w [ A Y-3data sees total

w 52yUdi dzaS aSO2yRINER |EAA dzyf Saa ySOS
w /fTSINIeé fIr0Sf 6KAOK ASNARSAE dzaSa o6KAO
w /[ 2YAARSNI AaSLI NIFGS OKIFNIa AT NBEIFGAZY.



Ciwenet

Engineering Application RC Circuit Analysis:
ScenarioPlot voltage and current during capacitor charging

Data:

w ¢ A-F&d0onds
w * 2 B\ (&&®iential rise)
w /| dzNNIB pAl(expopential decay)

Chart:;
w t NAYI

0
w {SO2yRI NB | EA 30-5@0nNIcAIK ied e / dzZNNB Y

NB | EA a-5\scal, bliedine +2€ G 3S

+
[']

w -axis: Time (S)

w { K2ga

AVOSNES NBfFIA2YaKALI 0S06

Formula Integration:

w *x2ft G 3S OEKRN) 0§ SRY T pF oM
w [/ dZNNByYy (i OFt adg) GSRY Tpnnrp9-t6
dzLJRI 10S& | dzi2Yl OAOIFftté& gAal

w [/ KI NI

Combination Charts and Secondary Axes™ ~ ~

0> Tl
Ox! 0.
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Combination Charts and Secondary Axes

Common Mistakes to Avoid:

AN AN W AN v

w 'aAy3d aSO2yRINEB [EA&a ¢6KSYy y20 ySSRSR
w aAdYlGOKSR I EAd aOlFtSa OldzaAy3 YArat S|
w ¢22 YlIyeé ASNASa o0HBoO YI1Ay3d OKIFNI Of
w 'YOItSINIflIroStAyad 2F 6KAOK &aSNARSA dzasS
w LyO2yaAraiasSyid F2NXIFIGOGAY3T 0S06SSY LINRA Y
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Advanced Scatter Charts and Trendline Analu

Advanced Scatter Chart Techniques: Evamole. Diode Comparison:
Multiple Data Series: P p -

: : . . Data:
Display multiple relationships on same scatter chart frr
. Voltage (V) Diode A (mA) Diode B (mA) Diode C (mA)
comparison.
Creating MultiSeries Scatter Chart:
1. Organize data with-Xalues in first column,
multiple ¥series in subsequent columns

0.0 0.00 0.00 0.00
0.4 0.05 0.08 0.03
0.6 1.20 1.80 0.20

0.7 5.50 7.20 410

2. Select entire data range including headers o8 1630 1850 1220
3.LYaSNI I { OFGdSN / KI NI
4. Each ¥olumn becomes separate series with

unique color/marker

Chart:

w ¢CKNBS aSNAS& 05A2RS ! X > /0
w {K2ga O z\/\cmaflracwénsms S L

w [ SISYR ARSYUGAFASAE SIFOK RAZ2RS
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Advanced Scatter Charts and Trendline Analysis

Formatting Multiple Series:
1. Select individual series (click on data points)
2. Format Data Series pane
3. Customize for each series:
A Marker: Different shapes (circle, square, diamond, triangle)
A Size6-10 points for visibility
A Fill: Distinct colors
A Line:Different styles (solid, dashed, dotted) or no line
Advanced Trendline Options:
Adding Multiple Trendlines:

w 9FOK a&SNASa OFy KIGS AGd 26y UNBYREAYS )
@ S5AFFSNBYU UNBYREAYS deLlSa F2NJ RATFSNBY U &SNA
w [/ 2YLINBE FAG ljdz2t £t AGe | ONRPaa aSNRASa

Trendline Types Review:

1. Linear (y = mx + b):

w {O0NFY¥A3IKG fAYS

w .Said FT2NY [/ 2yai
KY({da

-y NXGS 2F OKIy3S
w 9EI YL SY h | ¢

|
f 60+ I Lwbo

E the European Union

(0p])
QX
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2. Exponential (y = ae”(bx)):

w 9ELRYSYGAIFIf 3INRSgGK 2NJ RSOl &

w . S & { RLEirRUNSY radimacive decay

w 9EFYLXSY /LI OAG2NI OKF NBAY3IkRAAOKI NHAY 3

3. Logarithmic (y = a In(x) + b):

w [2IFNAGKYAO NBfIFGAZ2YyaKALJ

W . Sal0 FT2NY S5AYAYAAKAY3I NBIOdNYa&Z al ddzN> GA2y STFFSOL
w 9EIFYLX SY {Sya2NJ NBaLRyaS Odz2NBSa

4. Polynomial (y =ax*n+ bx*(nl) + ... + C):

w [/ dZNBSR ftAYS 6A0GK LISI1akglffsSea

w h NI Giyden= more curves)

. Sail ¥ 2 NXNnear RlfitdshpE Yy 2y

w 9EI YLIX SY -depéneeniSeNistanazNS

5. Power (y =ax"*b):

t 26SNJ NBf I A2y aKALJ

. 8a0 F2NXY tNRLRNIA2YIf NBfFGAZ2YAKALIE S6A0K SELRYS
w 9EFYLI SY t26B8N RA&GAALI GAZ2Y 6t T

e

€ €
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Displaying Equation an&?
1. Select trendline
2. RightOf AO1l Ih C2NXI 0 ¢NBYRfAYS
3. Check boxes:
¢ Display Equation on chart
¢ Display Rsquared value on chart
4. Equation andR?appear on chart
UnderstandingR?(Coefficient of Determination):
w wlky3aSsSy n (2 w
wR2= 1.0:Perfect fit (all points on line)
wR?=0.91.0: Excellent fit
wR?= 0.70.9: Good fit
wR2< 0.7:Poor fit (consider different trendline type)
w aSladaNBa K2¢g ¢Sttt UNBYREtAYS SELXIFAya RFEGE G NXI(
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Using Trendline Equation:
Example- Sensor Calibration:
Data: Sensor output vs. known input
Trendline:Linear
Equation:y =0.0485x+ 0.12
R2 0.9987
Application:
w 'aS SljdzZ-dA2y G2 O2yOSNI aSyazNJ NSIFIRAy3Ia G2 | Oddz
w LYy 9EO®2I+¥12I ndnnypF
w | R2ebAfirms linear relationship and accurate calibration
Forecasting with Trendlines:
Extend trendline beyond data range to predict future values.
Steps:
1. Select trendline
2. C2NXIF 0 ¢NBYRtAYS Ih C2NBOI ai
3. Enter periods:
A Forward:Extend into future
A Backward:Extend into past
4. Trendline extends with dashed line
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Example:
w | AadG§2NAOLFE RIFEGFY Mn GAYS LR2AY(A
w C2NBOFaild FT2NBI NRY o LISNR2RA

Ve

w ¢NBYRftAYS SEGSYR& o LRAyi(ia o0Seé2yR flaid RIFGF LAy
w !'aS FT2NY ¢NBYR LINR2SOGA2YSIT LINBRAOGAZY
Logarithmic Axes:

Essential for data spanning multiple orders of magnitude.

When to Use:

w CNEBIljdzSyoe NBaLkRyasS omn 11T G2 wm allbo

w t 2SN YSIadz2NBYSyda 6xz2 (02 20

W WSAaAAlImoDMmODl f dzSa o

wAnNy data spanning 3+ decades

Creating Logarithmic Scale:

1. Select axis (click on axis numbers)

2. RightOf AO1 I C2NXI G ! EAA

3.l EAE hLiAz2ya M [23FNRIGKYAO a01tS 00KSO1l 062EUD
4. Base: Usually 10 (default)
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Example- Frequency Response (Bode Plot):

w -axis: Frequency (Hz).ogarithmic scale

w -axis: Gain (dB)Linear scale

w {K2ga FTNBIdzSyOe NBaLR2WGEkEz)I ONRP&&d 6ARS N}y3IS owmn |
Error Bars:

Display uncertainty or variability in data.

Adding Error Bars:

1. Select data series

2./ KI NI 9fSYSyiGa o6b0v h ONNBNJ . NA h a2NB hLIIA2Z2ya
3. AN / KI NI 5SaArday M !'RR [/ KFENI 9ftSYSyd ™ 9NNEBN . | NA
Error Bar Types:

Fixed Value:

w {FYS SNNEBN I Y2dzyd F2NI Ittt LIRAYyGa
w 9 E I #0.03vf6r 4l measurements

Percentage:

W 9NNEBNI LINPLERZ2NIAZ2ZYLFE (2 @Ft dzS

w 9 E I #%I6f Bidasured value
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Standard Deviation:

w .FaSR 2y RIFIGl @GFNRARIFIOATAGER

w { K2 gtandard deviation

Standard Error:

w {0FYRINR RSOAIFIGAZ2Y Kk KY

w {K2ga dzy OSNIIAYyde& Ay YSIyY

Custom:

w {LISOATE& RAFFSNBYI SNNBNI F2NJ SII OK LIRAYI
w 'aS NIry3aS 2F OStta O2yulAyAy3a SNNRN gl f dzSa
Engineering Application Calibration Curve:

ScenarioCreate calibration curve for temperature sensor

Data: 10 known temperatures with 3 measurements each

Chart: Scatter plot with average values

Error BarsStandard deviation of 3 measurements

Trendline:Linear with equation anék?

Analysis:

w 9l dzI DP2B4&Y.45R270.9995

w 9NNEBNI 6l NBE aK2¢g YSIFadaNBYSyild LINBOAAAZY

w | R2EbAfirms excellent linearity

w 'asS SldzZ GA2yY F2NI GSYLISNI §dzZNBE O2y OSNBAZ2Y
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Best Practices:

W A4S FLILINBLNAFIS GNBYREAYS GeLlLIS F2NI RIFGF NBEFOGAZ2Y
w !t gl eR@o Rs&%sl.ﬁltqbeﬁlty

w ¢NEB Ydzf 0ALIX S UONBPRFREAYS (eéeLSaz OKz22aS oSad

w 'asS t 23 NRA O KxhgeQlatét OF £ S& F2NJ 6ARS

w LyOfdzRS SNNEBNJ 6FNB F2NJ SELISNRAYSydlt RIFGL

@ C2NXIFG YIENYISNAR FyR fAySa T2NJ Ot I NRde

w [0St FTES& 6AGK dzy A U &

w ! RR RSAONRARLIIAGS GAGES GAGK 1Sé AYyTF2NXNIGAZY
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Specialized Chart Types

Histogram:

Shows frequency distribution of continuous data.

Purpose

w *+AaddzfAT S RIGFI RA&AGGNAOdzOA2Y

w LRSYUATeEe LI GOSNYyAEa Ooy2NXI{X a1SO6SRI
w 5S0SO0 2dzif A SNXA

w !daasaa LINRPOSaa OFLIoAfAGER

Creating Histogram:

Method 1 - Built-in Histogram (Excel 2016+):

1. Select data range (single column of values)

2.LYyaSNIl GFo I/ KIFENIaAa 3INRPdDzZLI Th LYaSNI {
3. Excel automatically creates bins and counts frequency
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Method 2 - Data AnalysidoolPak

1. 5FaF GFo6 M S5FEGlF t'ylrfteéeara MIAAGT2ANI Y
2. Input Range: Select data

3. Bin Range: Optional (Excel creates automatic bins if blank)

4. Output options: New worksheet or range

5. Check "Chart Output"

Formatting Histogram:

w ! R2dzad o0 AMAROKWARAWARHKC2 NXY I G 5FdaF {
w {SO YydzYoSNI 2F o0Ayay C2NXYIFO 5FdaF {S
w wSY2@S 3JlL LAY C2NXYIO 5FdF {SNASa TIh
w ! RR FEA&a 1 06Sta8 YR GAGES

Example- Resistor Value Distribution:

Data: 100 measured resistor values (nominval )m

Histogram:Shows distribution arounsh 1 1 1 Mm

S
NJ
D |



Ciwenet

Analysis:

Specialized Chart Types

W b2NXIEf RAAGNHZADAzRMZ2Y OSYIGSNBR I

w {0FYRINR RSOAIFIGAZ2Y @GAAAO0TS FTNRY &LINI
w hdzif ASNAR OAaAoftS |a AazftldSR o6l N&

w vdzZ-ft Ad& O2y (iNRt |aasSaavySyl

Box and Whisker Plot:

Displays statistical distribution showing quartiles, median, and outliers.
Components:

wBox:Interquartile range QR - 25th to 75th percentile

wLine in BoxMedian (50th percentile)

wWhiskers:Extend to min/max withirl.5xIQR

wPoints:Outliers beyond whiskers

Creating Box and Whisker Plot:

1. Select data range (can include multiple columns for comparison)
2.LYaSNI aGFo M LYaAaSNI {dFdA&aGdAO /[ KI NI
3. Chart displays distribution for each data series
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When to Use:

w / 2YLI NB RAA&U0NR
w LRSYUATeEe 2dzif A
w !'aaSaa RIFIGlFl &aLINBIFIR YR &aéYYS{NE

w vdzr f AdGeé O2YyUNRf FONRa&aa YdzZ GALIX S ol ¢
Example- Measurement Method Comparison:

Data: Three columns (Method A, B, C) with 20 measurements each

Chart: Three box plots sidby-side

Analysis:

dziAz2ya | ONRraa OFGS3az2i

w / 2YLI NB YSRAILY O fdzSa o0O0SYidN)Ift fAYySt
w / 2YLI NB OFNAFoAfAGE 002E KSAIKGU

w LRSYyGATEe zdzuf)\é NE OAYRAGARdZ f LI2AYDG:
w {SftSO0 Y2a LINSOAAS YSUK2R

Waterfall Chart:
Shows cumulative effect of sequential positive and negative values.
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Specialized Chart Types

Purpose:

w *+AaddzftAT S K2¢ AYAOGALET OFfdzS A& | FFS
w {K2g ozyuNJ\odzu)\zy 2T O2YLRySydaa 02 i
w . dzZRISHG Iyl feana LINE FAOGOKE 2848 ONBI | R:

Creating Waterfall Chart:

1. Organize data with categories and values (positive/negative)

2. Select data range

3.LYaSNIl dFo ™ LYaSNI 2FO0SNFFEt 2N {d2
4. Excel creates floating columns showing cumulative effect

Formatting:

w {Sd a-O¢cADNt V2WwHAKG D {Sa Fa ¢2alt o
w /2t 2NBRY LYONXSI! éS OANBSYULI 5SONBI &S ¢
w [/ 2YYSOU2NI ftAySayYy {K2g OdzydzZ A DS LINI
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Specialized Chart Types

Example- Project Budget Breakdown:

Data:
Chart:Shows how budget is consumed by each

category, ending at remaining amount
Initial Budget 10000 Pareto Chart:
Combination chart showing individual values

Category Amount

Components -4000 _ _
(columns) and cumulative percentage (line).
Labor -3000 PUFpOSGZ
Testing -1500 w LRSYGATFeée Y2ad arayArATa

W t NAZ2NAOGAT S AYLINROSYSY
w Vv dzl £ A ddéfecCapayysisNE f

Documentation -800

Remaining 700



e Specialized Chart Types
Creating Pareto Chart:

1.0rganize data with categories and values (sorted descending by value)

2.Select data range

BLYASNI Gl 0o I LYyaSNI {daFdA&adAO / KIENI Itk N
4.Excel creates column chart with cumulative percentage line

Example- Defect Analysis: ~ Chart: L ,
Data (sorted by frequency): @ /[ 2t dzZ¥Yya aKz2zg RS¥SO0 OZdzyua
w [AYyS aK2p6a OdzvdA F GAGS LIENDS
w CANRUG G2 RSFSOGA I O0O02dzyld 7
Solder Joint 45 he re)

Sunburst Chart:

Defect Type Count

Component Placement 28 _ _ _ _ _ _ _ _
Hierarchical data visualization showing proportions at multiple

Wrong Value 15 levels.

Damaged 8 Purpose: i . § i /
w S5AalL e KASNI NOKAOFft NBTLIUA

Other 4 w {K2g LINRLERZ2NIAZYE 6AGKAY OIF{

w a defelidata breakdown
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Creating Sunburst Chart:

1. Organize data hierarchically (parecttild relationships)

2. Select data range

3.LYASNI GF06 I LYASNI | ASNY NOKeé [/ KI NI T
4. Inner ring = top level, outer rings = subcategories

Example- Project Cost Breakdown:

w / SYUSNY ¢20Ff LINR2SOi

w LYYSNINAY3IY al 22N OFdS3I2NASa o0l NRg!
w hdziSNI NAYy3IY {dzoOF0SI2NRASa ot N2OSaazN
TreemapChart:

Hierarchical data displayed as nested rectangles.

Purpose:

w {AYAfINI O02 ad yodzN:éu 0dzi NBOGI yI3dzf | NJ
w {K2g LINBLRZNUAZ2YAa YR KASNI NOKASA
w / 2YLI NB airl Sa oradz t¢te
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CreatingTreemap

1. Organize hierarchical data

2.LYaSNI GFo Ih Lyamsadeap | A SN NOKé / KI NI T
3. Rectangle size proportional to value

Funnel Chart:

Shows progressive reduction through stages.

Purpose:

w xAadzZ tATS LINPOSaa ¢A0GK aSldsSSyidalrt ai
w {K2¢g O2yOSNREAZY NI GSa
w LRSYGAFTFeée 06200t SySO] a
Example- Manufacturing Yield:
{aGF3S MY wmMnannn dzyAda &aal NISR
{O0F3S HY dpn LI daSR AYVALISOUAZY
{O0F3S oY dHA LI &aaSR (GSadAy3

{O0F3IS nY dnn &aKALLISR
/] KI NI aK2g¢ga yIFINNRBgAY3I Tdzy

< < Oow

eegEgEE

St GAGK @A



