t Values and Significant differences

The Masses of 205 Pennies from 1960 – 2000
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	Year
	Count
	Average

grams
	Standard

Deviation
	Standard

Error
	Relative

Error

	1960-1981
	108
	3.0804
	0 .044
	0.0042
	0.14%

	1982
	5
	2.8661
	0.32
	0.14
	5.1%

	1983-2000
	92
	2.5069
	0.025
	0.0026
	0.10%


av =   EQ \f(s, \r(n))                                   t =  EQ \f(\o(x,¯)1 - \o(x,¯)2,sav) > 2.0
      1982 vs 1960-1981                                                                             1982 vs 1983-2000

t =  EQ \f(2.8661 - 2.5069,0.14)   = 2.6





t =  EQ \f(3.0804 - 2.8661,0.14)  =  1.5

t =  EQ \f(3.0804 - 2.5069,0.0042)  = 140
Significant differences are associated with t values greater than 2
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data

		Example of histograming data using Tools/Data Analysis

				1, First we going to set up a variable "obs" to define the data colums and rows

						Use Insert/Name/Define  select the variable obs

						Then put the cursor in Refers to: and select your data

						The variable "obs" can be used to reference the data

						For example,  =average(obs)  would give us the average value

				Primary Data

		1960		3.1225		3.0879		3.1664		3.0012		3.0376

				3.0462		3.0861		3.1054		3.1344		3.0478

				3.0252		2.9900		3.1039		3.0236

				3.0469		3.1288		3.0554		3.0538

				3.1161		3.0412		3.2077		3.1052		3.0942

				3.0847		3.0772		3.1187		3.0839		3.0235

				3.0471		3.0846		3.0293		3.0657		3.0611

				3.0966		3.0587		3.0315		3.0521		3.1531

				3.0713		3.0583		3.1474		3.0692		3.0515

				3.1089		3.0964		3.0694		3.0406		3.0101

				3.0573		3.0612		3.0351		3.0719		3.0887

				3.0713		3.0771		3.1102		3.0440		3.0424

				3.1420		3.0457		3.0353		3.0628		3.0459

				3.0890		3.0746		3.2400		3.2574		3.0666

				3.0141		3.0898		3.0628		3.0762		3.1131

				3.0547		3.0924		3.1127		3.0857		3.0762

				3.0806		3.0442		3.0540		3.0570		3.0718

				3.1707		3.0599		3.0901		3.0539		3.1355

				3.1104		3.0942		3.1563		3.0795		3.0981

				3.0918		3.0870		3.0395		3.0687		3.0771

				3.1110		3.0768		3.0700		3.1363		3.0941

		1982		3.0873		3.0661		3.0691		3.0801		3.0570

				2.5593		3.0786		3.1223		2.4678		3.1025

				2.5364		2.4928		2.5253		2.5602		2.4778

				2.5112		2.5353		2.5324		2.5101		2.6058

				2.4948		2.5199		2.5395		2.5362		2.5023

				2.5124		2.5288		2.4523		2.5301		2.5052

				2.4728		2.4993		2.4811		2.4703		2.5178

				2.4633		2.4854		2.4848		2.4599		2.4697

				2.4881		2.5498		2.494		2.5294		2.5578

				2.5135		2.5107		2.4845		2.5203		2.5261

				2.5007		2.5173		2.4775		2.5034		2.5457

				2.5003		2.477		2.5473		2.5115		2.5093

				2.5058		2.5077		2.4878		2.4798		2.4927

				2.4829		2.5081		2.4879		2.5022		2.5472

				2.5237		2.4759		2.4882		2.5123		2.5096

				2.4949		2.5117		2.4946		2.5018		2.4903		2.4978		2.5064		2.4826		2.4984		2.4989

				2.4836		2.5081		2.5093		2.5551		2.5198

				2.5144		2.5202		2.5117		2.5093		2.5131

				2.5004		2.4995		2.4964		2.4919		2.5189

				2.5061		2.5129





histogram

						Example of histograming data using Tools/Data Analysis

						2. Now we are going find some statistical characteristics of the data

								"=min(obs), =max(obs); =average(obs); =stdev(obs); =count(obs)"

						count=		205		average=		2.8178073171		stdev=		0.2889212475

						min=		2.4523		max=		3.2574		stdev av=		0.0201791352

						3. And set up some bin ranges to histogram.  Set the valule of n (#bins)

								a step size (max-min)/n-1 will be calculated it should be smaller than the stdev

						n=		36				step=		0.0230028571

								Pull the drag box down to calculate the bins and frequency

								Pull until the total reflects the total number of data points

		bin		Frequency		total		num

		2.4523		1		1		1

		2.4753		6		7		2

		2.4983		26		33		3

		2.5213		41		74		4

		2.5443		11		85		5

		2.5673		8		93		6

		2.5903		0		93		7

		2.6133		1		94		8

		2.6363		0		94		9

		2.6593		0		94		10

		2.6823		0		94		11

		2.7053		0		94		12

		2.7283		0		94		13

		2.7513		0		94		14

		2.7743		0		94		15

		2.7973		0		94		16

		2.8203		0		94		17

		2.8433		0		94		18

		2.8664		0		94		19

		2.8894		0		94		20

		2.9124		0		94		21

		2.9354		0		94		22

		2.9584		0		94		23

		2.9814		0		94		24

		3.0044		2		96		25

		3.0274		5		101		26

		3.0504		17		118		27

		3.0734		29		147		28

		3.0964		28		175		29

		3.1194		15		190		30

		3.1424		7		197		31

		3.1654		3		200		32

		3.1884		2		202		33

		3.2114		1		203		34

		3.2344		0		203		35

		3.2574		1		204		36

		3.2804		1		205		37
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