
Un ive rsity of Wat e r loo STAT 231 – W. H. Che rry

#5.19a

Figure 5.7. DAT A-BASED INVESTIGATING: Error – Its Cat e gor ies and Source s

Se c tion (an d subsection) headings to provi de a content ove rvi ew

1. Error in Dat a-base d Inve s tig a t i ng (page 5.1 9)

2. Six Cat egor ies of Error in Dat a-base d Inve s tig a t i ng (page 5.1 9)

3. Study Error, Sample Error and Mea s urement Error (page s 5.19 to 5.22)

4. Pla n Compon ents to Manage Study Error, Sample Error and Mea s urement Error (page s 5. 22 to 5.24)

5. Non -Re spons e Er ror (page s 5. 24 to 5.26)

6. Pla n Compon ents to Manage Non -Re spons e Er ror (page s 5. 26 and 5.27)

7. Statis ti c a l Modelling and Model Error (page s 5. 27 and 5.28)

8. Pla n Compon ents to Manage Model Error (page 5.28)

9. Inv estig a t i ng Statis ti c a l Rela t ion s hips: Changi ng and Comparing (page s 5. 28 and 5.29)

10 . Comp arison Error – Lurking Variat es and Confou nding (page s 5. 39 and 5.40)

11 . As sociation – Statis ti c a l Issues (page s 5. 30 and 5.31)

12. Cau s ation – Statis ti c a l Issues (page s 5. 32 and 5.33)

13. Association Among Variat es and Causation (page s 5. 34 and 5.35)

14 . Inve s tig a t i ng Statis ti c a l Rela t ion s hips (page s 5. 35 and 5.36)

15. Ter min ology for Comparative Pla ns – The Protocol for Choosi ng Groups (page s 5. 36 to 5.38)

16 . Plan Components to Manage Comparison Error (page 5.38)

17. Exper iment al Plans – Sample selecting and Block ing (page s 5. 38 and 5.39)

18 . Obse rvation a l Plans – Sample selecting, Mat ching and Subdivi ding (page s 5. 39 and 5.40)

19. Comparative Pla ns and Causal Str ucture s (page s 5.40 to 5.43)

20. Comparative Pla ns – The Protocol for Setting Lev els and Int e r actio n (page s 5.43 to 5.45)

21. Exper iment al Plans – Quantifyi ng aTr eat ment Effect Unde r EPA (page s 5.45 to 5.49)

22. Obse rvation a l Plans – The Confou nding Effect (page 5.49)

23. Comparison Error in Exper iment al and Obs ervation a l Plans (page s 5. 50 to 5.52)

24. Sum mar y of Error Management Strategie s (page s 5. 52 to 5.55)

25. Appendix 1: Popula t ion s and Processes (page 5.55)

26. Appendix 2: Equ iprobable (Si mple random) Selecting – The Protocol for Selecting Units (page s 5. 56 and 5.57)

27. Appendix 3: Fis hbone Diagr ams for Comparative Pla ns (page s 5. 57 to 5.59)

28. Appendix 4: Sample Size and Sample Error unde r EPS (page 5.59)

29. Appendix 5: Mea s uring Processes (page s 5. 59 to 5.62)

30. Appendix 6: Bia s and Rms Erro r (page 5.63)

31. Appendix 7: Illust r ative Newsp aper Article (page 5.64)

32. Appendix 8: Lur king Variat es – Scatt e r Diag rams (page 5.65)

33. Appendix 9: Lur king Variat es – a Broader Perspective (page s 5.65 to 5.7 0)

1. Illust r ation s of Sim pson’s Paradox (page s 5.66 and 5.67)

2. ‘Si mpson’s Paradox’wit h a quantit ative respons e variat e (page 5.67)

3. Rea son s fo r Si mpson’s Paradox – pro per tie s of pro por tio ns (page s 5.67 and 5.7 8)

4. Rea son s fo r Si mpson’s Paradox – popula t ion subgr oups and weighted ave r age s (page 5.68)

5. Rea son s fo r Si mpson’s Paradox – probability dis tributio ns (page 5.68)

6. A Plan for an inv estig a t ion to answe r the Que s tion of sex dis crimination (page s 5.68 to 5.7 0)

34. Appendix 10: Confou nding – Usage in Statis ti cs (page s 5.70 to 5.73)

35. Appendix 11: Reality and Illusio n in Statis ti c a l As sociation and Causation (page s 5.73 to 5.7 6)

36. Appendix 12: Connection s Among Three Variat es (page s 5.76 and 5.77)

37. Appendix 13: Sim pson’s Paradox and Int e r actio n (page s 5.77 to 5.79)

38. Appendix 14: Que s tion Aspect and Met hod of Sample Selecting (page s 5.79 to 5.82)

39. Appendix 15: Limitation s on Answe rs from Obs ervation a l Plans (page s 5.82 to 5.84)

40. Appendix 16: Erro r Catego rie s , Sa mples and Popula t ion s (page 5.84)
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41. Appendix 17: Error Cat egor ization in the Soci al Scie n ces (page s 5.84 and 5.85)

42. Appendix 18: Selecting Protocols and Unit Inclu sio n Probabilit ies (page s 5.85 and 5.86)

43. Appendix 19: Themes, Symbols and Acrony ms for this Fig ure 5.7 (page 5.86)

Fifty-three tables (plus three repeats)

One hun dre d and twenty-two diag rams (plus fifty-five repeats)

Eighteen equ ation s (plus three repeats)

Ta ble s
No. Page(s)

5.7. 1 5. 21
5.7. 2 5. 22
5.7. 3 5. 25, 5.54
5.7.4 5.26
5.7. 5 5. 28

5.7.6 5.28
5.7. 7 5. 33
5.7.8 5.35
5.7.9 5.37
5.7. 10 5.38

5.7. 11 5.39, 5.61
5.7. 12 5.39
5.7. 13 5.42
5.7. 14 5.45
5.7. 15 5.45

5.7. 16 5.46
5.7. 17 5.47
5.7. 18 5.52 and 5.53
5.7. 19 5.55
5.7. 20 5.59

5.7. 21 5.66
5.7. 22 5.66
5.7. 23 5.66
5.7. 24 5.66
5.7. 25 5.67

5.7. 26 5.67
5.7. 27 5.67
5.7. 28 5.68
5.7. 29 5.68
5.7. 30 5.68

5.7. 31 5.68
5.7. 32 5.68
5.7. 33 5.68
5.7. 34 5.69
5.7. 35 5.69

5.7. 36 5.69
5.7. 37 5.69
5.7. 38 5.69
5.7. 39 5.7 1
5.7.40 5.7 5

5.7.41 5.7 5
5.7.42 5.7 6
5.7.43 5.7 8
5.7.44 5.7 8
5.7.45 5.7 8

5.7.46 5.7 8
5.7.47 5.83
5.7.48 5.84
5.7.49 5.84
5.7. 50 5.85

Equations
No. Page(s)

5.7. 1 5. 25
5.7. 2 5. 26
5.7. 3 5. 28
5.7.4 5.33
5.7. 5 5.49, 5.51

5.7.6 5.50, 5.54
5.7. 7 5. 51, 5.54
5.7.8 5.63
5.7.9 5.63
5.7. 10 5.63

5.7. 11 5.63
5.7. 12 5.63
5.7. 13 5.63
5.7. 14 5.63
5.7. 15 5.63

5.7. 16 5.83
5.7. 17 5.83
5.7. 18 5.83

NO TES
No. Page

1 5.1 9
2, 3 5. 20
4, 5 5. 21
6, 7 5. 22
8-11 5.23

11 -14 5.24
15, 16 5.26
16 5.27
17 -20 5.28
21, 22 5.29

23 5.31
24 5.32
24 -29 5. 33
30, 31 5.35
32 5.36

33 -36 5. 37
36, 37 5.38
38 5.39
39 5.40
40, 41 5.42

41, 42 5.43
43 -46 5.44
46 -48 5.45
49, 50 5.46
50 -52 5.47

52, 53 5.48
53, 54 5.49
55 5.51
55, 56 5.52
57 -59 5.55

60, 61 5.56
61 - 63 5.57
64 5.58
64 5.59
65 5.61

65 -68 5.62
69 -71 5.63
72 -74 5.65
75, 76 5.69
76 5.7 0

77 -79 5.72
79 5.73
80 -82 5.7 5
82 5.7 6
83 -85 5.7 8

85 -88 5.79
89 -93 5.82
94 -96 5.84
97 5.85
98 -102 5.86

Figure 5.7, in par t becaus e of its lengt h, inv olves a number of seque n ces of idea s; thes e can only be dev elo ped one
at a time. Clarity of pre sent ation and dependencie s among idea s in different seque n ces often rest ricts us to partia l
deve lopment of a par ticular seque n ce in sep arate par ts becau se of need for an idea not yet reache d in another seque n ce.
The fou r hu ndred and sev enty or so cross -refe renc es in the tex t are giv en, in par t, to assis t the rea de r in recog n izi ng both
the con tin uation of a previous seque n ce and the rela t ion s hip(s) of its idea s to those in other seque n ces. [Re call also the
co mment near the top of pag e 5. 55 about a str ictly seque n tia l pres entation of the idea s of introducto ry statis ti cs.]
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