
36-201— Computer Lab #15— Solutions

Question#2: This wasanobservationalstudy, sincetherewasno interventioncontrolledby the
researchers(Prof. Lynch).
Question#3: YR.B1 is explanatory;it is quantitative (continuous).Is FIMR is a responsevari-
able;it is alsoquantitative(continuous).
Question#4: A scatterplot is a goodway to explore the relationshipbetweentwo continuous,
quantitativevariables.�

Question#5: Thereis a slight decreasein the overall trend(infant mortality decreasesover
time). Therearesomeunusualoutliersin theperiodfrom approximately1840to 1865.
Question#6: The“lowess”plot alsoshowsaslightdecrease;with mostof thedecreasehappening
in theperiodfrom 1850to 1870,roughly.
Question#7: ��� is that �����
	���������������
������������ � . ��! is that �����
	�������"�#�����
�$��������#%�&� .
Question#8: PRE.1850 is explanatoryandqualitative (discrete).FIMR is a responsevariable
andquantitative(continuous).
Question#9: Side-by-sideboxplotsareagoodwayto exploretherelationshipbetweenadiscrete
explanatoryvariableandacontinuousresponsevariable.
Question#10: Theboxplotsshow thatthemedianFIMR washigherbefore1850thanafter1850.
Therangeof themiddle50%of infantmortality ratesafter1850is almostcompletelycontained
betweenthefirst quartileandthemedianof the infantmortality ratesbefore1850.Both distribu-
tions look fairly symmetric.FIMR before1850hasa moderatelylargehigh outlier; FIMR after
1850hasamild highoutlieranda mild low outlier.
Question#11: The95%confidenceinterval for �����
	'������(�)�����
�$�������� runsfrom 0.025to 0.0784.
Question#12: Both endsof the confidenceinterval areabove zero. We interpretthis assaying
FIMR wassignificantlyhigherbefore1850thanafter1850.�

Question#13: The * -valuefor thetestof ��� is that �����
	'������+�,�����
������������ � , vs. ��! is that
�����
	���������������
�����������%�&� , is 0.0003.Small * is badfor thenull hypothesis,sowe reject ��� and
conclude�����
	�������-�������
�$��������.%�/� (sameconclusionaswith confidenceinterval).

In fact, *0�1�324�5�5�56 is so muchsmallerthanthe typical cutoffs (0.10,0.05or 0.01) that this
actuallyprovidesverystrongevidencethatthemeansarenotequal.
Question#14: We concludeinfantmoratility did changefrom before1850to after1850.
Question#15: Thevariablesrelevantto thesecondquestionarePRE.1850 andWORKER.
Question#16: PRE.1850 is explanatoryvariable;it is qualitative/discrete/categorical. WORKER

is theresponse;it is alsoqualitative/discrete/categorical.
Question#17: A contingency tableis anappropriatewayto analyzetherelationshiipbetweentwo
categoricalvariables.�

Question#18: Percentfarmersbefore1850was47.5%,after1850it was30.0%.Thissuggests
amovementfrom farmwork to industrialwork.
Question#19: Let *�78	'9��'�
	 and *�:;9<��	�� be the true proportionsof farm workers in the population
beforeandafter1850.Then ��� is that *�78	=9��'�=	>�?*�:�9<��	�� ; and ��! is that *�78	'9��'�
	�%�@*�:;9<��	�� .
Question#20: The Chi-squaredstatistic(sum of the squaresof the standardizedresiduals)is
3.966. The * -value is 0.046; this is lessthan 0.05 so this is bad for the null hypothesis. We
conclude*�78	=9��'�
	A%��*�:;9<��	�� . Sincethe * -valueis closeto 0.05weregardit asonly moderatelystrong
evidenceagainstthenull hypothesis.
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Question#21: Thereappearsto have beena a changein family occupationsduring the 1800s,
althoughtheevidenceis only moderatelystrongfor this.
Question#22: We haveconcludedthat

(I) Thereisstrongevidencethatinfantmortalitychangedduringthe1800s,in particularit seems
to havegonedown after1850.

(II) Thereis moderateevidencethattheproportionof farmworkersalsodecreasedafter1850.
�

Question#23: It appearsthat industrialization(an increasein industrialasopposedto farm
work) andlower infantmortality occurredat aboutthesametime in Swedishhistory, but without
additionalinformationwecan’t concludethatindustrializationcausedlowermortalityrates.Lurk-
ing variablesandconfoundingvariableshave not beencontrolledsincethis is an observational
studyandnotanexperiment.
Question#24: Therecouldbealurkingvariable,likeincreasedpubliceducation,thatcausedboth.
Anotherpossibilityis thatmedicalknow-how increasedataboutthesametimeasindustrialization
(but not becauseof industrialization);thiswouldhave improvedinfantmortality ratesaswell.
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