Course description: Sampling and estimation
7,5 ECTS-credits

Swedish title: Urval och estimation

Advanced and masters level

The course can also be a moment in some other cotithesaalvanced level

Description of the course

The course consists of one moment:
1. Sampling and estimation. 7.5 ECTS credits

The course covers representative sampling and how begilit ¢he prior information available.

The course covers the most common sampling methods lilgesiendom sampling, stratified sampling,
sampling with varying inclusion probabilities (knowsTgs), cluster sampling, multistage sampling and
systematic sampling. The course also deals with samplgigods where the time aspect is important, for
example longitudinal studies, rotating or panel samplingnaettiods which provide a good geographical or
spatial distribution. It also discusses special desigrs&vprimary purpose is to measure changes over time at
both micro and macro level. It also discusses how tosghbetween the methods and how the plans are
implemented. When a survey has been finished, one nmimsagsthe various parameters such as population
totals, underlying entities, relationships and spadirakensions. The course discusses different estimation
procedures, particularly when there are different typesuxiliary information in the frame.

Learning goals

After completing the course students should be able to

« explain the advantages and disadvantages of standardreppighs

« select appropriate sampling plans for different seleqtroblems.

« carry out estimation and precision estimation on filata different sampling plans, with and without auxiliary
information, with the help of computers and for smathgles also without a computer

« analyze both model- and design-based sampling

« choose suitable estimators depending on the problenharadtess to auxiliary information

« describe and use many common estimation methods rfierasponse problems, including multiple and single
imputation, calibration

« on his own solve most problems in typical standard tekb at this level within a limited time.

« describe the literature and account for the majonglsrin the field.

Forms of examination and grading criteria

The course is examined through both individual assignmadta aritten test. Textbooks and written notes are
allowed at the test. All assignments are graded asaapay not approved. If they are not approved the
assignment can be reworked and handed in once more. @reindlividual assignments is reported in the form
of an oral presentation where attendance is mand&toagdition all assignments are graded with credit points.
The assignment grades are added together and rescaletitbe thaximal credit sum is 100 credit points. The
written test can also give a maximum of 100 points. To p@ssibment (grades A — E) it is required that all
assignments are approved, the written test is givazast #0 points and the total score exceeds 100 points.
Everything needs to be achieved at the same "semestéch means during the course including the first
reexamination opportunity.

The final grade on the moment is based on a total afuhe credit points from the test and the assignments
The maximal total credit is thus 200 points. Grades aengdn a seven-point rating scale

A. Excellent - 180-200 points

B. Very good - 160-179 points

C. Good - 140-159 points

D. Satisfactory - 120-139 points



E. Enough - 100-119 points

Fx. Insufficient - 60-99 points or more than 100 points buasdignments have not been approved
or the exam gave less than 40 points

F. Completely insufficient - equivalent to less than 5&1{zoi

To pass the whole course a minimum grade of E on treemt is required. The grade for the course is the same
as for the moment.

Students who have passed an examination may not retaksttfar tégher grades. Exceptions are made for
those students who passed all moments but not readbtad eount of 100 points. They may rewrite the written
exam. However, assignments and writing results areatiot after the first reexamination opportunity. Next
semester the students who did not pass the momentmakstall assignments of that semester and rewrite the
written test.

Teaching

There will be lecture sessions at ten occasionst aidsem consisting of four hours. The time schedatelme
found at the department's websitgtf://gauss.stat.su.se/site/scheman/vtl12/uog. daf get good results on the
course it is important to attend all training sessi@fg¢hese 38 hours about 20 hours will be like ordinary
lectures, about 2 hours will be guest lectures, about W& hall be devoted to problem solving and 4 hours to
presentation of assignments. If there will be many stisda the course, additional presentation opportunities
may be scheduled. Before the problem solving exerdigderst are assumed to have read through and tried to
answer all of the exercises given in advance. The easirself-contained and will formally not require any
previous knowledge of sampling but in practice one introdyctourse to sampling is strongly recommended.

The course is equivalent to 7.5 credits, which in turnesponds to 10 half-time weeks or 200 hours workload.
A typical workload of a student may be allocated as fald®6 hours lectures, 39 hours of home assignments, 5
hours test, 60 hours trying to solve the tutorialsi@yd or computer) and 60 hour reading the literature.

Required literature

Material distributed during the course. (Lecture notesadiner material which are posted on the department’s
web page are considered as being distributed in during tinsejo

Sharon Lohr, (2010), Sampling: Design and Analysis, 2nd editlampters 1-9, 12, 15 Duxbury

Reference literature

Urval — fran teori till praktik Handbok 2008:1, SCB - finns att hamta pa
http://www.scb.se/statistik/ _publikationer/OV9999 2007A01 BR_X99BR0801.pdf

Teachers

Daniel Thorburn, 08-16 29 58aniel. Thorburn@stat.su.gectures)
Nicklas Pettersson 08-16 26 Bicklas.Pettersson@stat.su(egercises)

Preliminary course content

Standard sampling methods. What is sampling? Differenceg®etmodel- and design-based inference.
Auxiliary information. Probability sampling. Some commeampling methods. Regression estimators, GREG.
Stratified sampling, optimization, quota sampling. Sampliith warying inclusion probabilities, HT-estimation,
SYG-variance estimation, various sampling techniqgss simultaneous choice of estimation and sampling
techniques. Cluster sampling, indirect sampling, samplimgnvthe frame is unknown & priori. Variance
estimation, resampling, Taylor linearisation. Longitudinaties, rotating saples, panel sampling, change and
level estimates. Estimation in the presence of ngrorese, MAR, MCAR, and various forms of imputation and
reweighed, propensity score, NMAR methods. Other paes)esuch as quantiles, Gini coefficients and domain



estimates. Normality, asymptotic results. Embedded expatansubsampling of the loss, quality studies.

Preliminary schedule
(13-17 if nothing else is said)

16/1

24/1

30/1

(14-18)

712

13/2

20/2

2712
(14-18)

5/3

9/3

15/3
(10-12)

Introduction, paradigms, SRS model-based, SRS desigd-ba
duxiliary variables, some simple sampling designs

Regression-type estimators,
Difference, ratio, regression, GREG- and predicéstimators
Exercises (NP)

Stratified sampling
Optimal allocation, number of strata, post strattfm® quota sampling
Exercises (NP)

Sampling with varying inclusion probabilities

HT and SYG estimators, combination of design and estimé&tichniques, cluster sampling,
indirect sampling, sampling from an unknown frame

Exercises (NP)

Estimation with non-response,
Missing data, MAR, MCAR, post stratification, some egghting and imputation techniques
Exercises (NP)

Large sample properties

Central limit theorem for independent random variabtessampling from finite populations,
Berry-Esseen type central limit theorems

Exercises (NP)

Coordinated samples

Longitudinal studies, negative-positive coordination, peemt random numbers, rotating
panels, Estimates of level and/or change.

Exercises (NP)

Miscellaneous topics

Gauss-approximation, resampling, quantiles, other furgtion
quality and evaluation studies, embedded experiments
Exercises (NP)

Bayesian probability and sampling,
Paper presentations
Exercises (NP)

Paper presentations



Kursbeskrivning: Urval och estimation,
AN 7,5 hogskolepoang

Engelsk titel. Sampling and Estimation, AL, 7,5 ECT&dits
Avancerad niva och masterniva
Kursen kan ocksa ingd som moment i vissa kurser pa enzahniva

Beskrivning av kursen

Kursen bestar av ett moment:
1. Urval och estimation, 7,5 hdgskolepoang

Kursen behandlar hur man goér representativa urval achmban pa basta satt kan utnyttja i forvag tillgamgli
information.

Kursen behandlar de vanliga urvalsmetoderna for en undgssokning: obundet slumpmassigt urval,

stratifierat urval, olika former av urval med vadrde urvalssannolikheter (sk pps) klusterurval, flerstegé

och systematiska urval. Kursen behandlar aven urvédsieresom utnyttjar tidsaspekten t ex roterande urval
eller panelurval och metoder som ger en bra geografisksgleial spridning. Den diskuterar ocksa speciellt
undersokningar vars priméara syfte ar att studera foragafriover tiden bade pa mikro- och makroniva. Vidare
behandlas hur man véljer mellan metoderna och hur plamaplementeras. Nar sedan undersokningen
genomforts skall man sedan skatta olika parametrar sdsputationstotaler, bakomliggande storheter, samband
och speciella matt. Kursen diskuterar olika skattningsféaniden speciellt vid tillgang till olika former av
hjalpinformation i ramen.

Larandemal

Efter att ha genomgatt kursen forvantas studenten kunna

* redogora for fordelar och nackdelar med vanliga urvalsplaner

« sjalvstandigt valja lampliga urvalsplaner for olikaalsproblem.

« genomfora skattningar och oséakerhetsberakningar pdréatalika urvalsplaner, med och utan
hjalpinformation, med och vid mindre urval utan dator

« analysera bade modell- och designbaserade urval

« viélja skattningsmetod beroende pa problemet och tillgapgéenjalpinformation

« redogora for och anvanda manga vanliga skattningsmetatiprablem som bortfall t ex multipel och
enkel imputering, kalibrering

» pé egen hand lésa problemen i vanliga larobdcker pa derfnmpiv begransad tid.

« redogora for litteraturen och de huvudsakliga tidskriftémoan omradet.

Kunskapskontroll och examination och betygskriterier

Momentet examineras genom dels individuella inlamningsuppgifets ett skriftligt prov. Larobocker,
anteckningar och annan litteratur ar tillatna vid det s provet. En av inlamningsuppgifterna redovisas i
form av en muntlig presentation den 14 februari (ev befiévsder), da narvaro alltsa ar obligatorisk.
InlAmningsuppgifterna poangbeddms och kan tillsammans (eftereniag) ge maximalt 100 poang.
Skrivningen kan ocksa ge maximalt 100 poang. Forutom poartg ésdémningsuppgifterna aven betyget ej
godkand eller godkand. For godkant resultat pa momentet (betydkd & att samtliga inlamningsuppgifter
asatts betyget godkand, att tentamen gett minst 40 poanatsaothlpoangen Gverstiger 100 poang. Allt skall
vara uppnatt vid samma "kurstillfalle” dvs under kursen ftllnoch med forsta omtentamenstillfélle. Betyget
pa momentet baseras pa en sammanrakning av poangen samaskisalt kan vara 200 poang.

Betygssattning sker efter en sjugradig betygsskala
A. Utmarkt — motsvarar 180 — 200 poang
B. Mycket bra — motsvarar 160 — 179 poang
C. Bra—motsvarar 140 — 159 poang
D Tillfredsstallande — motsvarar 120 — 139 poang



E Tillrackligt — motsvarar 100 — 119 poang
Fx Otillrackligt — motsvarar 60 — 99 poang eller
mer an 100 poang utan att alla inlamningsitepdr godkanda eller skrivningen har givit mer an 40
poang
F Helt Otillrackligt — motsvarar mindre an 59 pga

For att fa godkant pa hela kursen kravs lagst betygetriop@entet. Betyget pa kursen blir detsamma som pa
momentet.

Studerande som godkéants pa prov far ej genomga fornyaftderbégre betyg. Undantag gors for de studenter
som godkants pa samtliga moment men ej uppnatt 100 poangResda far géra om den skriftliga tentamen.
Normalt forfaller dock inlamningsuppgifter och skrivningsregudfeer forsta omtentamenstillfallet. Efter detta
skall student som annu ej godkants pa hela momentet gordl sttmins uppgifter och ny skriftlig tentamen.

Undervisning

Undervisningen sker vid 9 tillfallen om fyra timmar. h®ma framgar av institutionens hemsida

( http://gauss.stat.su.se/site/scheman/vt12/uog. Fdir att f gott resultat pa kursen ar det viktighativara vid
samtliga undervisningstillfallen. Av dessa 36 timmar kanpreliminart cirka 18 timmar att vara av
forelasningstyp, 2 timmar gastférelasare, 12 timmara@kningstyp och 4 timmar presentation. Vid stort antal
elever kan ytterligare presentationstillfallen tillkora. Vid raknedvningarna forutsatts de studerande ha last
igenom och forsokt Iosa samtliga de 6vningsexempel soidehats i forvag. Kursen ar fristdende och kommer
formellt inte att krava nagra forkunskaper for provtagninen i praktiken rekommenderas en introduktionskurs
i sampling starkt.

Kursen motsvarar 7,5 hégskolepoang vilket i sin tur mogsvEO halvtidsveckor eller 200 arbetstimmar. En
normal arbetsinsats for en student skulle kunna fordelag &ijande: 36 timmar undervisningstillfallen, 39
timmar arbete med inlamningsuppgifter, 5 timmar skrivningijr@ar sjalvstandigt genomrakning av
ovningsexempel (fér hand eller med dator) samt 60 timnsairlg av litteraturen.

Kurslitteratur

Material som utdelas i samband med undervisningen.d3iielgsanteckningar och annat som laggs ut pa natet
raknas som utdelade i samband med undervisningen).
Sharon Lohr, (20108ampling: Design and Analysig" edition, kapitel 1-9, 12, 15 Duxbury

Referenslitteratur

Urval — fran teori till praktik Handbok 2008:1, SCB - finns att hamta pa
http://www.scb.se/statistik/_publikationer/OV9999 2007A01 BR_X99BR0801.pdf

Larare

Daniel Thorburn, 08 — 16 29 5Baniel.thorburn@stat.su.se
Nicklas Petttersson 08 — 16 26 R&klas.pettersson@stat.su.se

Preliminart kursinnehall

Allmant om urvalsmetoder. Vad ar sampling? Skillnaderanathodell- och designbaserad inferens.
Hjalpinformation. Sannolikhetsurval. Nagra vanligaalsmetoder. Regressionsestimatorer, GREG. Stratfiera
urval, optimering, kvoturval. Urval med varierande urvalsstkineter, HT-skattning, SYG-variansskattning,



olika urvalsmetoder fomps, kombination val av skattning och urvalsmetod. Klustatumdirekta urval, urval
vid i forvag okand ram. Variansskattning, resampling|dréigjarisering. Longitudinella undersékningar,
roterande urval, panelurval, forandrings- och nivaskagani. Estimation vid bortfall, MAR, MCAR, , olika
former av imputering och omvagning, propensity score, NMédrleller. Andra malvariabler, t ex kvantiler,
GINI-koefficienter och domanskattningar. Normalitetyrmptotiska resultat. Inbaddade experiment,
subsampling i bortfallet, kvalitetsstudier.



