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I ntroduction

1. Short history of the Icelandic election process

A Royal Decree, issued by King Christian VIII of meark on March 8, 1843,
declared that Iceland should have its own consuitadssembly, which was to be
known as the Althingi. It was to be composed ofp@pularly elected representatives
elected in single-member constituencies.

All the way up to 1959 the size of the Parliamemdl &s election process changed
gradually. At the end of this period there were MRs, 21 still elected in single-
member constituencies, 12 in 6 double-member daesities and finally 8 members
in the Reykjavik district. In addition there wer#& adjustment sedtallocated to the
parties on a national basis in an attempt to eveh discrepancies in the
proportionality. The candidates to fill these sas&e chosen from the constituency
lists by a rather complicated method. Only thosdigmthat had gained at least one
constituency seat were eligible for the adjustnssats. This had been so since their
introduction in 1934.

These changes to the election system of the Alilveilected the ever increasing

migration from the countryside to the towns, maitdythe Reykjavik area. However,

adjustment of the Election Act always lagged belimeimigration process. This was
causing two types of distortion to the compositadrthe Parliament. First, the rural

constituencies were over-represented by a factarpofo ten or so. Secondly, this
over-representation caused disproportionality antbegarties as a certain party that
drew the vast majority of its votes from the farioommunities was constantly

over-represented.

In 1959 drastic changes in the election clausahefConstitution were made and a
new election act passed. After these changes there only 8 constituencies with 5
or 6 members each with the exception of Reykjavikictv had 12 members.

Additionally, there were 11 adjustment seats agéhus the total number of seats
was increased from 52 to 60.

Right after these amendments, in the electionshen autumn of 1959, the over-
representation of the rural constituencies had beeonced somewhat down to a
maximum discrepancy between two constituencies:bf @nce more one of the
parties was over-represented but only by one seat.

This act was used up to 1983, including the elestithat year. In the meantime the
migration to the Southwest area continued. Therglsocy in the voting power was
up to 4:1. Simultaneously the disproportionalitgreased giving one of the parties
two extra seats on average.

The next main change in the Election Act came fotce in the elections in 1987.
The constituencies were not changed but some seatstransferred from the rural
constituencies to Reykjavik and the surroundingstiiency. The total number of
seats was increased from 60 to 63, mainly to isaré¢lae number of adjustment seats

! Different names have been used for this typeafssin English, such as “equalization seats“ or
“‘compensatory seats”.



from 11 to 13. The over-representation of the rareas was brought down to a ratio
of 2:1 or so in the beginning. But the speed ofrfigration increased once more so
that in the elections of 1999 this ratio was ongaimup to the level of 4:1. However,
the parties were proportionally fairly represented least those that passed the
eligibility requirement for the adjustment seatseach of the four elections in which
the Act of 1987 was applied.

2. The new election system of 1999/2000

The provisions on elections in the Constitutionevelnanged again in 1999, providing
for a minimum of six and a maximum of seven couastities reducing the number
from eight. Consequently the Election Act was aneehith 2000 to provide for these
changes.

The main change was that the constituencies whielmaw six were made equal in

size in the sense that they had the same numbawnstituency seats, 9 seats each.
The remaining 9 seats are adjustment seats udeef@® to enhance proportionality

in the final allocation. The three Greater-Reykkaebnstituencies have 2 of these
seats each; the remaining three have 1 each.

A new provision of the Act requires the Nationak&bral Commission (NEC) to
ensure that the discrepancy in the voting powewrden any two constituencies does
not exceed the ratio 2:1. For this purpose NECthasauthority to relocate one or
more (constituency) seat right after each election.

Adjustment seats are apportioned to those partiesd- only those — that have
received at least 5% of the national vote. This/igion is new. The method used for
assigning the adjustment seats to the individustls liwas entirely revised; cf.
subsection 10.

A final new provision thoroughly changes how casatid are to be selected from the
individual party lists. It applies to the assignmehthe seats that have already been
allocated to the constituency lists to their indival candidates. Ever since the
introduction of list elections in 1915, lists haween nominated in ranked order by the
candidature. However, the voters have always hadritiht to alter this order by
renumbering individual candidates or to cross bosé that they do not like. What
has varied from time to time is the weight of thebBanges. In the period 1915-1959
the power of the voters in this respect was comalile. Consequently it happened
twice in that period that a candidate lost his peasive Parliament seat due to the
changes made by the voters. From 1959-2000 it athen difficult for the voters to
have any influence on the rankings of the listarafrom party primaries that were
widely introduced in this period. With the new Hleno Act of 2000 the voters
regained more or less the power they had prio®&91

2 The current Election Act no. 24/2000 can be foandhe web-site
http://eng.innanrikisraduneyti.is/laws-and-reguas/nr/6713




Electors and Election Results

3. Electors and seats

The four elections to the Icelandic Parliament, Alithingi, in this century so far, on

May 10, 2003, May 12, 2007, April 25 2009 and A@id 2013, were based on a
Constitutional Amendments Act (no. 77/1999) ancew rtlection Act (no. 24/2000)

whereby the number of constituencies was reducedatdhe country is now divided

into six constituencies, the Northwest and Northed&outh and Southwest
Constituencies and Reykjavik divided into two cdnsicies, Reykjavik North and

Reykjavik South.

Figure 3.1 and table 3.1 show the number of seaéach constituency according to

the election act. There is certain flexibility ihet allocation of the seats to the

constituencies; see below. As postulated by thetisie Act each constituency had in

the 2003 elections nine constituency seats. Thests are apportioned on the basis of
the results in the constituency alone. In additibere are nine supplementary seats,
so-called “adjustment seats”, which are first alec to the parties to enhance fair
proportional representation but are finally asstht® the constituencies, one or two

in each of them.

. T Northwest Constituency
M - 9+ 1MP's

Reykjavik m —-, 3
Constituency ™,

Morth: 94 2 MPs %,
Southc %+ 2 MP's

Southwest Constituency B
9+ 2 MPs

Figure 3.1: Constituencies and seats as postulbtethe 2000-act and used in the
2003 elections

The constituency boundaries are decided by law;elvew the National Electoral
Commission (NEC) is authorized to draw the bourefabetween the two Reykjavik
constituencies prior to each election in such a et the number of electors is
approximately the same in both.



Table 3.1- Number of seqts as postulated_ by‘
law and used in the 2003 election$

. . Constituency Adjustment| Total numbe

Constituencies seats seafs of seats
(in 2003)

Northwest 9 1 10
Northeast 9 1 10
South 9 1 10
Southwest 9 2 11
Reykjavik South 9 2 11
Reykjavik North 9 2 11
Totals 54 9 63

If the number of voters on the electoral regisegresented by each Parliament seat,
including adjustment seats, in any constituencyn@e than twice that of another
constituency, the NEC shall adjust the number afsttuency seats to bring this
difference below this ratio. However, the numbercohstituency seats must never
become less than six in any constituency. Theloeation first enters into force in
the elections following the one where the inequdids been identified.

Table 3.2 shows the number of registered electersgat in the four elections 2003-
2013. It shows that the condition for a re-allozatof the seats was fulfilled after two
of these elections. Thus one constituency seattwasferred from the Northwest
Constituency to the Southwest Constituency andnagaithe aftermath of the

elections 2007 and 2009. The number of registelectaes 2013 does not call for
further changes prior to the next elections whidh ke held at the latest in April

2017.

Table 3.2: Registered voters on the electoral register and memof voters per seat

Elections 2003 Elections 2007 Elections 2009 Elections 2013
Reg. Seats Electorf Reg. Re- Seats Electors| Reg. Seats Electorf Reg. Re- Seats Electors
. electors per seafl electors allo- (after per seaf electors per seaf electors allo- (after per seaf
Constituenc cation "eallo- cation "eallo-
es cation) cation)

Northwest 21,247 10 212§ 21126 -1 9 2347 21293 9 2366 3181 -1 8 2 665

Northeast 27,298 10 2730 27881 10 2788 28352 10 28350339 10 2904
Soutt 28,34« 1C 283¢ | 3059 10 305¢ | 3248. 1C 324¢ | 3363 10 336
Southwes 42,81: 11 3892 | 5458¢ 1 12 454¢ | 58 20: 12 485( | 6312t 1 13 4 85¢
Reykjavik < | 48,84. 11 444(C | 43 39: 11 394t | 43747 11 3977 | 4518¢ 11 4 10¢
Reykjavik N | 42,76. 11 3887 | 43 75¢ 11 397¢ | 43767 11 397¢ | 4552¢ 11 413¢
Totals 211,304 63 3354 | 221 330 63 3513 |227843 63 3617 (237829 63 3775
Maximum 4 440 Maximum 4 549 Maximum 4 85 Maximum 4 836
Minimum 2 125 Minimum 2 347 Minimum 2 366 Minimum 2 66
Ratio 2.090 Ratio 1.938 Ratio 2.050 Ratio 1.822

4. Election results in 2003

Six parties were represented in the 2003 electioradl constituencies. In addition
there was a list with independent candidates inStieth Constituency. The election
results are shown in table 4.1.



Table 4.1: Number of votes in the 2003 elections
Pro- |Independ . Social || e | Left Valid .
. Liberal | New | demo- Green ) Partici-
gressive| dence . |penden votesin .
Party | Force| cratic . Move- pation
Party Party . t list total
Alliance ment
Party symbol B D F N S T U
Northwest 4 05y 5532 2 666 1p2 4 346 1p8718 710 89.3%
Northeast 772 5544 1 3p9 136 5503 313223563] 87.5%
South 5934 7 307 2188 166 7 426 B44 1|1625032| 88.9%
Southwest 6 387 16 456 2 890 399 14 P29 2|6742 832 88.5%
Reykjavik South 4 185 14 029 2 448 304 12 P86 3|4386 890 87.3%
Reykjavik North 4199 12833 2002 464 13110 353386145 85.5%
Votesin total 32484 61701 13523 1 791| 56 700 844 16129| 183172 87.7%

Table 4.2 shows the same for the 2003 electiongrbtglative figures within each
constituency and nationwide.

Table 4.2: Relative distribution of votes in the 2@ections
Party symbol B D F N S T U
Northwest 21.79 29.6% 14.2% 0.1% 23.2% - 10{6%
Northeast 32.8% 23.5% 5.6po 0.49% 23.4% - 1411%
South 23.7% 29.2% 8.7%0 0.7  29.7% 3.4% 417%
Southwest 14.9% 38.4%0 6.7po 0.9% 32.8% - 6/2%
Reykjavik South 11.3% 38.0% 6.6p0 1.4% 33.B% - 9(3%
Reykjavik North 11.694 35.5% 5.5%6 1.3 36.3% - 9.8%
National outcome 17.7% 33.7W 7.4% 1.0% 31/0% 0l5% 8%§4.

5. Election results in 2007

In the elections 2007 two parties had left the scéimose labeled with N and T in the
2003 elections. A new movemerithe Icelandic Movemerl), candidated for the

first time. Note that the party symbol of theft-Green Movemenas changed from
U to V (at the Movement’s request).

The 2007 election results are shown in tables Bdl52. Note that the participation

in the elections 2007 declined somewhat from thditional high participation as was
the case in 2003.

Table 5.1:  Number of votes in the 2007 elections
The Social Left- .
Pro- | Indepent | oo o1 | icelandic| demo- | Green | Y319 | partici-
gressive| dence . votesin .
Party Party Party Move- cratlc Move- total pation
ment | Alliance| ment
Party symbol B D F I S \%
Northwest 3 36p 5199 2482 2b5 3793 2B5517896| 86.0%
Northeast 5726 6 542 138 478 4 840 465583302 84.8%
South 474% 9120 1771 4B5 6 183 2 19825352 84.3%
Southwest 3250 19307 3051 1%99 12845 523325284 84.3%
Reykjavik South 2081 13846 2 385 1680 10p34 5/0685291| 82.6%
Reykjavik North 2186 12740 2216 1706 10 p48 519285044 81.4%
Votesin total 21350 66754 13233 5953 48743 26136| 182169 83.6%




Table 5.2 shows the results for the 2007 electiongelative figures within each

constituency as well as nationwide.

Table 5.2: Relative distribution of votes in the 2@ections
Party symbol B D F I S \%
Northwest 18.89 29.1% 13.6%0 1.4% 21.2% 16J0%
Northeast 24.69 28.0% 5.9P0 1.4% 20.8% 19{6%
South 18.7% 36.0% 7.0%0 1.7po 26.8% 9.p%
Southwest 7.29 42.6% 6.7Po 3.9% 28.4% 11{6%
Reykjavik South 5.99 39.2% 6.8%0 4.9% 29.0% 1414%
Reykjavik North 6.2%] 36.4% 6.390 4.9p6 29.2% 16.p%
National outcome 11.7% 36.6% 7.3% 3.3% 26 8% 14.3%

6. Election results in 2009

In the elections 2009he Icelandic Movemerit) did not candidate. However, two
new political movements, candidated for the finstet The Civic Movement

(O) andThe Democratic Moveme(m).

The 2009 election results are shown in tables &id &.2. The relatively low
participation in the elections 2007 mostly returt@the previous level.

Table 6.1: Number of votes in the 2009 elections
Progares Inde- The D-Ie-rr]neo- Social | Left- valid
N pend- | Liberal| Civic . demo-| Green .| Partici-
sive cratic : votesin .
ence | Party | Move- cratic | Move- pation
Party Move- . total
Party ment Alliance| ment
ment
Party symbol B D F @) P S V
Northwest 396y 4037 929 5B7 66 4001 40187605 88.1%
Northeast 5906 4079 384 90 61 5B12 6(93Z23368| 86.3%
South 539 7073 838 13B1 127 73541 416126 965 88.3%
Southwest 5627 13463 M1 4428 B02 15|669 { 47B703| 87.7%
Reykjavik South 343 8211 7p0  3Q76 226 11|667 g§108b421| 86.3%
Reykjavik Northl 3375 7508 5%6 3 3p7 325 11p68 8|4335121| 84.5%
Votesin total 27699 44371| 4148| 13519 1107| 55758| 40581 187 183| 86.7%

Table 6.2 shows the results for the 2009 electiongelative figures within each

constituency as well as nationwide.

Table 6.2: Relative distribution of votes in the 2009 elecsion
Party symbol B D F o] P S \Y

Northwest 22.59 22.9% 5.3% 3.3% 04% 22[% 22|8%
Northeast 25.3% 17.5% 1.6p6 3.4% 0.3% 22[7% 29.7%
South 20.094 26.2% 3.1% 5.1p0 08% 28.p% 17|1%
Southwest 11.6% 27.6% 1.5p6 9.1% 0.b% 3212% 171.4%
Reykjavik South 9.79 23.2% 2.0p% 8.1% 0.6% 32/9% A9
Reykjavik North 9.69 21.4% 1.6% 9.6po 0.9% 32.0% 24|0
National outcome 14.8% 23.7% 2.2% 7.2% 06% 298% .7%1




7. Election results in 2013

Eleven political parties or movements nominatets lis all constituencies in the elections on Agil 2013. This is a record number since the
entire election system was revolutionized in 196%ddition three local movements nominated lista few constituencies.

The 2013 election results are shown in tables Adl7a2.

Table 7.1: Number of votes in the 2009 elections
The The .
. Pro- [Indepent Right | The The The | Sturla The Provin- The . Social Left- The
Bright . House-| _ . A Iceland| People's Demo- Green .
gressivg dence| Green |Human] . |[Rainbow Joéns- cial . Dawn Pirate
Future 1 holds ., |Democra Front of| cratic Move-
Party | Party | People'gist Party Party | son's|.. Party . Party
Party tic Party] Iceland| Alliance ment
Party Party
Party A B D G H | J K L M R S T v b Totals
symbol
Northwes 792 | 6104 | 4282 208 161 774 251 | 326 2122 328 | 1470 537 17 355
Northeas 1537| 8173| 5327 296 241 306 313 2 505 460 | 3733 716 23 607
Soutt 1202| 9262| 7594 702 786 412 431 2734 904 | 1581| 1268 26 876
Southwes 4687 | 10944 | 15 608 925 1838 188 1241 6932 1927 3995| 2541 50 826
Reykjavik €| 3790 5931 9464 575 55| 1394 161 222 | 1025 541 5007| 1163| 4279 2179 35 299
Reykjavik N] 3576 5759| 8180 556 71 ) 1287 180 1397 64| 4994| 1073| 5488| 2407 35 032
Elit(l:?)rrﬁl 15584 46173 5045% 3242 126 5707 2021222 | 4658 326 118 24294 58p5 20%46 4@ 188 995

Observe that two of the new movements (I and Tehgarty symbols used by other parties in previdegtions.
Table 7.2 shows the results for the 2013 electiomslative figures within each constituency ashaslnationwide.



Table 7.2:

Relative distribution of votes in the 2009 elecsion

Party A B D G H ! J K L | M | R s T v b | Totals
symbol:
Northwes | 4.6% 3520 24.7% L1.2% 0.9%  4.5% T5%] 1.9% 1229 19% 85% 3.1% 100.09
Northeas 6.5% 34.6% 2269 1.3% 1.0%  1.3% 1.3% 1069 2094 158 3.0% 100.09
Soutt 45% 345% 28.3% 2.6% 2.9%  1.5% 1.6% 1029 34% 59% 47% 100.09
Southwes | 9.2%| 2154 30.7% 1.8% 3.6%  0.4% 2.4% 1369 384 7.9% 504 100.09
Reykjavik € | 10.7% 16.8% 26.8% 1.6% 0.2% 4.0% 05% 0.6% 2.9% 0.2 1429 33% 12.1% 6.2% 100.09
Reykjavik N| 1029 16.4% 23.4% 1.6%| 0.2% 3.7% 0.5% 4.0% 0.2 143% 31% 157% 6.9% 100.09
(’:'j‘tt(':‘(’)rrﬁ' 824 244% 267% L1706 016 3% 11% O0f% 25% (2% P1% I29%1% 1099 51% 1000

o

The participation was exceptionally low in the ¢leas 2013; cf. table 7.3.

Table 7.3: Participation in the 2013 election
Registered Ballots cas{ Participation
electors
Northwes 21318 17 825 83.6%
Northeas 29 035 24 227 83.4%
Soutt 33633 27 531 81.9%
Southwes 63 125 52 048 82.5%
Reykjavik Sout 45 189 36 228 80.2%
Reykjavik Nortt 45 529 35 963 79.0%
Nationally 237 829 193 822 81.59

10



Apportionment of Seats

8. Oultline of the apportionment

The apportionment of seats is carried out in threen steps. In the first step the
constituency seats are apportioned on the basithefelection results in each
individual constituency. In the second step theustdjent seats are allocated to the
eligible parties based on the national outcomerdeioto enhance full proportionality
between the parties irrespective of different w@tipower in the constituencies.
Furthermore, in this second step the adjustmers$ sea apportioned to the party lists,
i.e. to the constituencies in such a way that gecty gets all the seats allocated and
at the same time the seats of the constituenogesllad. It is well known that such an
apportionment with two sets of constraints (pantygl a&onstituency constraints) is
mathematically difficult to implemerit.

This entire process will be illustrated in this ptex on the basis of the outcome of the
2003 elections.

Having apportioned all 63 Parliament seats to #mgydists the third and final step in
the process is to find out which candidates froeséhlists take the seats.

9. Apportionment of constituency seats in 2003

Constituency seats are allocated on the basis ldbrit’s rule. In table 9.1 this
process is shown for one of the constituenciesNtrthwest Constituency.

3 See e.g. Thorkell Helgason and Kurt Jérnsterdpgtof Proportional Matrix Apportionments,
Norges Handelshgyskole, working paper 4/94 (1994).



) Apportionment of constituency seats in the Northwes
Table 9.1: . )
Constituency in 2003
Party symbol B D F N S T U
Votes 4057 553p 2666 122 4346 1987
Votes divided by 1, 2, 3 etc.
Outcomes of the division
B D F N S T U
Votes 4057.0 5532|0 2664.0 12p.0 4346.0 1987.0
divided by 2 2028 27660 1338.0 6.0 2173.0 9P3.5
divided by 3 135283 18440 888.7 4D.7  1448.7 6p2.3
divided by 4 10148 13830 666.5 3p.5 1046.5 4DP6.8
divided by 5 8114 1106{4 533.2 2.4 8g9.2 397.4
divided by 6 676.R 922|0 4443 20.3 724.3 331.2
divided by 7 579.6 790}3 380.9 17.4 620.9 283.9
divided by 8 507.1 691|5 333.3 1%.3 543.3 248.4
divided by 9 450.8 614)7 294.2 18.6 482.9 220.8
Highest outcomes prior to each allocation.
The maximum number in each line, being the basigdah allocation, is shown in bold.
B D F N S T 0)
Seat 1 40570 5532.0] 2666.( 122.(| 4346.( 1987.(
Seat 2 40570 27660 2666.0 12P.04346.0 1987.(
Seat 3 4057.0] 2766.(] 2666.( 122.(| 2173.( 1987.(
Seat 4 2028.p 2766.0] 2666.( 122.(] 2173.( 1987.(
Seat 5 2028.p 184410 2666.0 122.q 2173.p 1987]0
Seat 6 20286 18440 1333.0 12p.02173.0 1987.(
Seat 7 2028.5| 1844.( 1333.( 122.(| 1448." 1987.(
Seat 8 13523 18440 1333.0 12p.0 14487 1987.0
Seat 9 1352 1844.0] 1333.( 122.(] 1448." 993.t
The apportionment of constituency seats is shovtatai in table 9.2.
Table 9.2: Apportionment of the constituency seats in 2003
Party symbol B D F N S T U Totals
Northwest 2 3 1 - 2 - 1 9
Northeast 4 2 - - 2 - 1 9
South 2 3 1 - 3 - - 9
Southwest 1 4 - - 4 - - 9
Reykjavik South 1 4 - - 3 - 1 9
Reykjavik North 1 3 - - 4 - 1 9
Constituency seats in total 11 19 2 - 14 {1 4 54

10. Apportionment of adjustment seats in 2003

The apportionment of adjustment seats involves sulo-steps: First they have to be
allocated to the eligible parties on the basishef national results and secondly they
must be allocated to the individual party liststie constituencies. However, these
two steps are intertwined.

Prior to this allocation process eligible partiessér to be identified. Those, and only
those parties, that receive at least 5% of thesvotea national basis are eligible to

12



acquire adjustment seats. The candidacies witlsythwols N and T fall short of this
threshold'

The first step in the process is the allocatiothefadjustment seats on the basis of the
national outcome. This again is based on d’Hondile. For that purpose the 54
allocated constituency seats are taken as giverirendllocation of the 9 adjustment
seats is continued with d’Hondt’s rule.

Let us take the Progressive Party (B) as an exanipiley have already won 11
constituency seats. To find out the party’s mdatdurther seats their total number of
votes is divided by 11+1=12, 11+2=13, 11+3=14 d&teese quotients are called
“national ranking numbers” in the election act avil be referred to under that name.
These numbers in the 2003 elections are showrbia 10.1.

Table 10.1

"National ranking numbers" in the 2003-electi

National ranking numbers are calculated by dividirgynational outcome by the numbe
apportioned constituency seats plus 1, 2, 3 e dThighest figures are shown in bold.

Party symbol] B D F S U
National votes: 32 484 61 701 13 528 56 770 16 1p9
No. of constituency seats: 11 19 2 18 4
2707 3085 4508 2984 3226
Highest ranking numbers 2499 2938 3381 2835 2 688
2805 2705 2700
2 683

The national ranking numbers are referred to inceleding order. Thus the first
adjustment seat goes to the Liberal Party (F) at plarty has the highest national
ranking number, 13523/(2+1)=4508.

As postulated by the Election Act an adjustment Baa to be allocated to a list of the
relevant party in one of the constituencies. Thepastulates that the list with the

relatively highest standing in a (theoretical) @omation of the apportionment of

constituency seats shall receive this seat. Thusagh constituency the number of
votes cast for each party list has to be dividedhgynumber of its seats that the list
has already received plus one. This outcome is tided by the total number of

eligible votes in the respective constituency. Ehedative outcomes are shown for
all the lists in table 10.2 and are referred to*Relative position”. In those three

constituencies with two adjustment seats eachrellagive position of the second best
candidate of each list is also shown.

* However, even if the law would have allowed these candidacies to take part in the allocation
process they would not have won any of the adjustseats.
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Table 10.2- Relatlye position of the candidates for adjustment
seats in 2003
Party symbol B D F S U
Northwest 7.228% | 7.392%| 7.125%  7.743%  5.310%
Northeast 6.554%| 7.843% 5.640%  7.785%  7.064%
South 7.902% | 7.298%| 4.3709 7.417%  4.662M%
Southwest First| 7.456%| 7.684%  6.747%  6.551P6  6.236%
Second  A4S971% 64031  3374%  545P% 3.118%
Reykjavik South First| 5.672%| 7.6069 6.636%  8.326P6 6@%
Second  3.782%  6.33816  3318%  6.66[1%  3.147%
Reykjavik North First 5.809% 8.876% 5.539% 7.254% 93%
Second 3.872%  7.101%  2.769%  6.04p%  3.262%

Let us again have a look at the calculations ferlitiberal Party (F) in the Northwest
Constituency. According to table 4.1 it won 2666e%oin that constituency and has
already received one (constituency) seat. Thus miie quotient of its next
candidate in a continuation of the constituencyoaiment would be 2666/2 =
1333. This number has to be viewed relatively wihbpect to the total number of
eligible votes cast in the constituency which i§1@ cf. again table 4.1. The crucial
outcome is therefore 1333/18710 = 7.12%.

According to the column for the F-list in table 2@he relative position of the F-party
is highest in the Northwest. Therefore, as the Myp#&s eligible for the first
adjustment seat according to tables 10.1 and il@edseat is allocated to that list of
that party. Note that, according to table 10.2rdlere three stronger candidates in this
constituency, but they belong to other parties. fiagonal outcome dictates that the
F-party should receive this seat as its first adpest seat. Simultaneously the
Northwest Constituency has now received its oneaaty adjustment seat. Therefore
that constituency will not be taken further intecagnt when the relative positions of
party lists are considered.

® The current Norwegian Election Act is almost itiead to the Icelandic one, except for this item. |
Norway the first step of the allocation processhefadjustment seats — i.e. the calculation of the
“national ranking numbers” and the correspondingcalion of seats to the parties on a nationwide
basis — is carried out first. The second step -allogation of adjustment seats to individual party
lists — is based on the relative highest positibtie lists nationally, not respecting the rankafg
the national numbers as in current Icelandic Laecokding to the Norwegian Election Law the first
adjustment seat would go to the D-party in ReyljaNorth as it has the highest relative position
among all lists in the country, 8.88%, cf. table210
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Table 10.3 shows the allocation process of the adpestment seats in total.

Table 10.3: Allocation of adjustment seats in 2003
‘National | Highest
Seat No. ranking | relative | Party list| Constituency where allocated

numbers'| position

1 4508 | 7.125% F Northwest

2 3381 | 6.747% F Southwest

3 3226 7.064% U Northeast

4 3085 | 8.876% D Reykjavik North

5 2984 | 8.326% S Reykjavik South

6 2938 | 7.684% D Southwest

7 2835 | 7417% S South

8 2805 | 7.606% D Reykjavik South

9 2707 | 5.809% B Reykjavik North

The first five seats are incidentally allocatedthie candidates of the corresponding
party with the highest relative position. In allting the &' seat the “national ranking
numbers” demand that it shall go to party D. Tts¢ &if that party with the highest
relative position is in the Northeast (7.84%), le only adjustment seat of that
constituency has already been taken. The highédsitivee position in those
constituencies still with vacant seats is in theutBavest constituency (7.68%).
Therefore this allocation takes place there.

In table 10.4 this allocation of adjustment seatshown in total and finally the
combined apportionment of constituency and adjustreeats in the 2003 elections is
shown in table 10.5.

Table 10.4: Apportionment of adjustment seats 2003

Party symbol B D F S U Totals
Northwest - - 1 - - 1
Northeast - - - - 1 1
South - - - 1 - 1
Southwest - 1 1 - - 2
Reykjavik South - 1 - 1 - 2
Reykjavik North 1 1 - - - 2
Adjustment seats in total 1 3 2 2 1 9

Table 10.5 shows the combined results of table? d&0d 10.4.

Table 10.5: Apportionment of seats in 2003

Party symbol] B D F N S T U Totals
Northwest 2 3 2 - 2 - 1 10
Northeast 4 2 - - 2 - 2 10
South 2 3 1 - 4 - - 10
Southwest 1 5 1 - 4 - 11
Reykjavik South 1 5 - - 4 - 1 11
Reykjavik North 2 4 - - 4 - 1 11
Seats in total 12 22 4 - 20 - 5 6]

It should be noted that the final national assigninoé seats (last row in table 10.5)
shows a proportionally proper allocation of thetsege. if all 63 seats were allocated

15



to the parties on the basis of the sum of votes fatl the constituencies (applying
d’Hondt’'s method) the allocation would be the same.

11. Apportionment of seats in the 2007 elections

Only the outcome, not the calculations, of the adteon steps will be shown in the
case of the 2007, as well as in later electiongables 11.1-3.

Table 11.1: Apportionment of constituency seats in 2007

Party symbol B D F I S \% Totals
Northwest 1 3 1 - 2 1 8
Northeast 2 3 - 2 2 9
South 2 4 - - 2 1 9
Southwest 1 5 - - 3 1 10
Reykjavik South - 5 - - 3 1 9
Reykjavik North - 4 - - 3 2 9
Constituency seats in total 6 24 1 - 15 8 54

Table 11.2: Apportionment of adjustment seats in 2007
Party symbol B D F S \% Totals
Northwest - - 1 - - 1
Northeast 1 - - - - 1
South - - 1 - - 1
Southwest - 1 - 1 - 2
Reykjavik South - - 1 - 1 2
Reykjavik North - - - 2 - 2
Adjustment seats in total 1 1 3 3 1 9
Table 11.3: Apportionment of seats in 2007

Party symbol B D F I S \% Totals
Northwest 1 3 2 - 2 1 9
Northeast 3 3 - - 2 2 10
South 2 4 1 - 2 1 10
Southwest 1 6 - - 4 1 12
Reykjavik South - 5 1 - 3 2 11
Reykjavik North - 4 - - 5 2 11
Seats in total 7 25 4 - 18 9 63

As in the 2003 elections the final allocation df@8 seats is proportionally fair given
the 5%-threshold which excludes party | from shgadjustment seats.

12. Apportionment of seats in the 2009 elections

The outcome of the allocation steps are shown énctiise of the 2009 elections in
tables 12.1-3.

16



Table 12.1: Apportionment of constituency seats in 2009
Party symbol B D F O P S \% Totals|
Northwest 2 2 - - - 2 2 8
Northeast 2 2 - - - 2 3 9
South 2 3 - - - 3 1 9
Southwest 1 3 - 1 - 3 2 10
Reykjavik South 1 2 - 1 - 3 2 9
Reykjavik North 1 2 - 1 - 3 2 9
Constituency seats in total 9 14 - 3 - 1p 2 1 54
Table 12.2: Apportionment of adjustment seats in 2009
Party symbol B D F O P S V Totals
Northwest - - - - - - 1 1
Northeast - - - - - 1 - 1
South - - - 1 - - - 1
Southwest - 1 - - - 1 - 2
Reykjavik South - 1 - - - 1 - 2
Reykjavik North - - - - - 1 1 2
Adjustment seats in total - 2 - 1 - 4 2 9
Table 12.3: Apportionment of seats in total in 2009
Party symbol B D F 0] I S V Totals
Northwest 2 2 - - - 2 3 9
Northeast 2 2 - - - 3 3 10
South 2 3 - 1 - 3 1 10
Southwest 1 4 - 1 - 4 2 12
Reykjavik South 1 3 - 1 - 4 2 11
Reykjavik North 1 2 - 1 - 4 3 11
Seats in total 9 16 - 4 - 20 14 6

As in both previous elections under the current, Act2003 and 2007, the final

allocation of all 63 seats is proportionally fagiven the 5%-threshold. In the 2009
elections parties F and P are excluded from takiag in the allocation of the

adjustment seats. However, even if the threshokliminated neither of these two
parties would have gained any seats at all.

13. Apportionment of seats in the 2013 elections

Again only the outcome, not the calculations, @ #ftlocation steps will be shown in

the case of the 2013 elections. Furthermore onbgeahparties will be shown that
gained seats; cf. tables 13.1-3.
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Table 13.1: Apportionment of constituency seats in 2013
Party symbol] A B D S \% =} Totals
Northwest - - - - 1 - 1
Northeast 1 - - - - - 1
South 1 - - - - - 1
Southwest - - 1 - - 1 2
Reykjavik South 1 - - - - 1 2
Reykjavik North - - - 1 - 1 2
Constituency seats in total 3 - 1 1 1 3 9
Table 13.2: Apportionment of adjustment seats in 2013
Party symbol] A B D S \% [ Totals
Northwest - 4 2 1 - - 7
Northeast - 4 2 1 2 - 9
South - 4 4 1 - - 9
Southwest 1 3 4 2 1 - 11
Reykjavik South 1 2 3 2 1 - 9
Reykjavik North 1 2 3 1 2 - 9
Adjustment seats in total 3 19 18 8 6 - 5¢
Table 13.3: Apportionment of seats in total in 2013
Party symbol] A B D S \% =} Totals
Northwest - 4 2 1 1 - 8
Northeast 1 4 2 1 2 - 10
South 1 4 4 1 - - 10
Southwest 1 3 5 2 1 1 13
Reykjavik South 2 2 3 2 1 1 11
Reykjavik North 1 2 3 2 2 1 11
Seats in total 6 19 19 9 7 3 63

It should be noted that now for the first time &rk983 there is a discrepancy in the
perfect proportionality in the total assignmentsefits. Party B gets one more seat
than justified by the national outcome. All the tseaf that party are constituency
seats so the adjustment seats cannot compensdkesforhis extra seat of party B is
at the expense of party V.

Furthermore some of the new parties are now “vigtiof the 5%-threshold. These

are parties G, I, L and T that would have acquoed seat each if the threshold had
not existed. The other parties H, J, K, M and R iawt have gotten any seats
irrespective of the threshold. All these new partieceived 11.8% of the total votes
so these voters did not get any representatiameifParliament.

14. How seats are assigned to individual candidates

As mentioned in section 2, lists are nominatedainked order by the candidature.
However, the voters have the right to alter thideorby renumbering individual
candidates or to cross out those that they do iket How this can be done is
illustrated by an (constructed) example on thediefe of table 14.1.
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Table 14.1: Example of a changed ballot
Nomi- Re-  Name of candidate | New ranking| Personal vote
nation ordering The elector has crossed afier changes Ifnore- Afterre-
order by the out one candidate made by the ranking ranking
elector elector
1 Jon Jénsson 2 1.00 0.7%
2 Anna Sigurdardottir 0.75 0.0(
3 1 Gudran Magnusdottir 1 0.50 1.00
4 Pétur Gudmundsson 3 0.25 0.50
5 Sigridur Bjornsdéttiry Candidates in places 5, 6 etc. gdre
6 2 Magnus Jonsson ignored (see text)

The changes made by the voter apply, accordindghé¢oBlection Act, only to the
candidates in first places on the list equal tcwéxthe number of seats allocated to the
list (but with a minimum of three). It is assumedtihe example of table 14.1 that the
particular list has won 2 seats; hence the firstasdidates are affected by the
manipulations of the voter. The voter’s re-rankaighe candidate in place 6 is thus
ignored. The ranking of these top 4 candidatesatuated on the basis of tBerda-
method. The top candidate is assigned a value fafl 5o0-calledpersonal votethe
next one 1/4 less or 0.75 of a vote etc., sincadhking applies to 4 candidates. The
personal votes of these candidates are shown itwihidast columns of table 14.1,
first as if the voter would not have made any clesngn the ballot. The last column
shows these vote-values taking care of the changm$e by the voter. Note in
particular that the candidate that the voter crdbag gets no part of a vote.

The personal votes thus calculated are summedrugafth of the eligible candidates
on the list and form the basis for the assignmérh® seats acquired by the list to
these candidates.

Unfortunately the only effective way for the votéoschange the order of candidates
is to use the “negative” method of crossing outdidates. Table 14.2 shows how a
united group of voters can achieve for a canditiatbe re-ranked up one place by
crossing out the candidate above him and placiegfakiored candidate in place 1.
The minimum size of this group needed to lift adidate up one step depends on the
number of seats acquired by the list and ranges #6% down to 7.7% if the list has
won six seats (which is the actual maximum in tleeteons in 2007 that are being
considered here.)

19



Minimum relative size of a group of electors ofaatjgular list
Table 14.2: needed to lift a candidate up one place by crossinghe one
above him and ranking the favored candidate aslno.

Number of seat$
allocated to the] Portion of the voters of the list
list

25.0%
20.0%
14.3%
11.1%
9.1%
7.7%

OO WNBE

15. Assignment of seats to individual candidates in20@3 elections

The new rules of assigning seats to individual a#atds, whereby the voters were
given more power to influence the ranking of thadidates, were first applied in the
elections 2003. On 4.8% of the ballots the rankmighe candidates was altered.
Although comparative information on earlier elensds not available this ratio was
definitely higher in 2003 than in any electionscgirnl959. However, in no instance
did the changes result in re-ranking of the cartd&lan the lists in the 2003 elections.

16. Assignment of seats to candidates in the 2007iehect

In the elections 2007 changes made by the votede rmalifference for the first time
since 1946. It should, however be noted that ingbeod 1959-2000 the rules of
calculating the personal votes were different mgkirvery difficult for the voters to
have any influence.

In the 2007 elections two candidates (incidentafigm the same party but in
different constituencies dropped down one placédheir lists due to ballot changes
(mainly by being crossed out). However, neithetheim lost their seat in Parliament.

Table 16.1 shows these personal votes in South t@erxy for the nine
constituency seats. Candidate no. 3 on the lighefindependence Part{D) was
lifted up to place 2 whereas the candidate rankedhb party in place 2 dropped
down to place 3. The party, i.e. its list, got 4tseso no harm was done!
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Personal votes of candidates in South
Table 16.1: Constituency in 2007 with and without
changes made by the electors
Allo- Name of candidate Party Nomi- | Personal votesPersonal votess
cation symbol| nation | taking into with these
order of orderor] account |changes being
seats the lists| changes made ignored
by the electorg
1 Arni M. Mathiesen D 1 8904 9120
2 Bjorgvin G. Sigurdsson S 1 6737 6783
3 | Gudni Agustsson B 1 4700 4745
4 |Kjartan b. Olafsson D 3 7054 6840
5 Luovik Bergvinsson S 2 4958 5087
6 |ArniJohnsen D 2 6284 7980
7 Atli Gislason \% 1 2493 2498
8 Bjarni Hardarson B 2 3554 3559
9 Bjork Gudjénsdottir D 4 5965 5700

The voters of list D enforced another switchingcahdidates in Reykjavik South
between candidates no. 2 and 3 on that list; bfetda6.2. Again this did not change
the composition of the Parliament.

Personal votes of candidates in the
Table 16.2: Reykjavik South in 2007 with and
without changes made by the electors
Allo- Name of candidate Party Nomi- [ Personal vote] Personal votels
cation symbol| nation| taking into with these
order of order account | changes beinp
seats on the| changes madg ignored
lists | by the electorp
1 Geir H. Haarde D 13822 13846
2 Ingibjérg Sélrin Gisladattir S 1 10090 10234
3 [llugi Gunnarsson D 3 11310 11077
4  |Agust Olafur Agustsson S 2 8523 8528
5 Kolbrin Hallddrsdéttir Y, 4941 5065
6 Bjorn Bjarnason 2 10187 12461
7 Asta Méller D 4 9866 9692
8 Asta Ragnheidur J6hannesdottir S 3 6826 6823
9  |Birgir Armannsson D 8551 8308
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17. Assignment of seats to individual candidates in20@9 elections

Again in the 2009 elections two candidates on thayplists of thelndependence
Party (D), as in 2007, dropped down one place on theis due to ballot changes
(mainly by being crossed out). However, as in 20@&ither of them lost their seat in
Parliament.

Table 17.1 shows these personal votes in the SQaihstituency for the nine
constituency seats. Just as in 2007 candidate mm ®e list of thendependence
Party (D) was lifted up to place 2 whereas the candidatéed by the party in place
2 dropped down to place 3.

Personal votes of candidates in South
Table 17.1: Constituency in 2009 with and withou
changes made by the electors

Allo- Name of candidate Party Nomi- | Personal votesPersonal votes
cation symbol| nation| taking into with these
order of order account | changes being
seats on the| changes made ignored

lists | by the elector

JJ

1 Bjorgvin G. Sigurdsson S 1 6925 7541

; T S - - . 6904 7073
P e —— 2 A 5 363 ................... 5390
FR PR y o 4580 ................... 4615 .....
S . ; . 6344 6284
: e, - ; . 4898 4715 .......
; T - ; 3994 4043
: TS z o 5 094 ................... 5027
P P - ; . 4781 5894 .......

The voters of the list D caused another switchihgamdidates in Reykjavik South
between candidates no. 1 and 2 on that list; bfeta7.2. Again this did not change
the composition of Parliament.
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Personal votes of candidates in
Table 17.2: Reykjavik South in 2009 with and
without changes made by the electors

Allo- Name of candidate Party Nomi- | Personal votgsPersonal votes
cation symbol| nation| taking into with these
order of order account | changes being
seats on the| changes made ignored
lists | by the electorp
1 Ossur Skarphéainsson S 1 10363 11667
2 Olof Nordal D 2 6999 6843
3 Svandis Svavarsdottir \Y 1 8062 8106
4 Sigridur Ingibjorg Ingadétyr S 2 10310 10209
5 Gudlaugur bor bordarson D 1 6269 8211
6 Lilja Mésesdottir \Y, 2 6048 6080
7 Skali Helgason S 3 8807 8750
8 Vigdis Hauksdottir B 1 3391 3435
9 Birgitta Jonsdéttir 0o 1 3018 3076

18. Assignment of seats to individual candidates in2D&3 elections

In 2013 the voters made fewer changes to the afiiére candidates on the lists than
both in 2007 and 2009 so that now the changes dauflnence on the ranking of the
candidates.

19. Magnitude of changes made by the voters on the jats

As previously stated the new Election Act of 200eg the voters more power than
before to implement changes in the order of nanreshe party lists. Table 19.1
shows an indicator of the magnitude of these chahge

The table shows that the changes have been inegeasithe three elections held
since the new Law entered into force. Furthermbrghows that théndependence
Party (D) is the main “victim” of changes. There aretaeilly several explanations,
like the turmoil in the society in the wake of tbalapse of the banks shortly before
the last elections, increased dissatisfaction wighcandidates at least within some of

® The ,indicator* shows the number of cases whéanges made on a ballot have had the effect that
a candidate is moved down on the list. If this lEappto two candidates they are counted as two
cases. Usually re-ranking a candidate down onishéas the effect that another candidate is moved
upwards. In order not to count the same case tiisas ignored. The data allows only those
candidates to be counted that are (originally)nfijlseats that lead to seats in Parliament or to
adjustment seats. Only those parties that nominestisdn all constituencies are taken into account
Finally these numbers are made comparable by auaduidem in relation to the number of votes
cast for these particular parties in the respeaorestituency or nationwide for the respective ypart
(The definition of ,ballot changes* has been alteséghtly from an earlier version of this analyyis
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the parties or that the voters were gradually beéegraware of the increased power

given to them to make changes.

Table 19.1: Ratio of changes made by voters on the lists aflidates
By constituencies 2003 2007 2009 2013
Northwest 6.6% 4.4% 5.1%% 2.0%
Northeast 2.9% 2.3% 7.9 1.2%
South 3.2% 10.7% 10.2p6 3.0%
Southwest 4.7% 3.2% 12.1% 6.3%
Reykjavik South 4.9% 10.0p6 21.1% 6.3%
Reykjavik North 6.3% 4.0% 15.7p6 4.1%
Nationally 4.89 5.7% 13.2% 4.4P6
By Y Other
parties B b S (2003 V) parties In total
2003 2.19 8.4% 4.14% 1.8p6 0.3% 4.8%
2007 1.79 11.3% 3.2\ 1.9% 0.1% 5%
2009 4.39 20.2% 17.0%% 9.3% 3.%% 13.%
2013 1.79 8.6% 3.7% 3.2pb 2.4% 4.4%
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On the Quality of the Apportionments

20. Optimal assignments

The Icelandic election system is an example ofsaigament problem with two sets
of constraints:

Constituency constraints: Prior to the electios known how many
seats are to be assigned within each of the sigtitoencies. This is
the first set of constraints.

Party constraints: Article 31 of the Icelandic Ciingion states one of
the main objectives of any Election Act as folloW#djustment]
seats ... shall be distributed ... with the purposgraviding

individual political parties with representationftecting to the fullest
possible extent each party's total [i.e. nationalimber of votes ...
[however, respecting the 5% threshold]'his dictates the national
assignment of the adjustment seats to the indiVigarties which
together with the assignment of the constitueneysséetermines the
total number of seats to be assigned to each prty.constitutes the
other dimension of the sets of constraints.

Given these constraints, the problem facing therialers is to construct a method to
allocate seats to the individual lists (generalte dist per party in each constituency)
in such a way that the two sets of sums mentiobegieaare respected. But, of course,
at the same time the assignment must in some ben@®portional to the votes of the
individual lists.

Mathematically, this is a challenging problem. Baki and Demange have set up
axioms for such apportionment methdédstom a democratic point of view, these
axioms are self-evident as minimum requirementselbeless the authors can prove
that there is only one solution, only one methodtiisfying these axioms or

requirements, given that the apportionment is tobhsed on a specific so-called
divisor method, e.g. d’Hondt’s rule.

This unique optimal method can be easily formulatethe case d’Hondt’s rule is
used as a basis. The solution is found by maximitive product of votes per seat.
Technically the solution can be found with a staddspreadsheet package like

Excel?®

Table 20.1 shows the differences between the affend the optimal allocation of
seats in the 2003 elections. The difference ismahias any two different allocations
can never involve less than four lists or cellthia table.

7

“An axiomatic approach to proportionality betweawatrices”; M.L. Balinski, G. Demange -

Mathematics of Operations Research, 1989, VolNb4,4, November 1989.

8 The task can be formulated as a linear programminblem. Due to the so-called unimodularity of
the constraint sets the solution is always a praogeger solution. The objective function, i.e. the
product, can be made linear by taking the logaritithe product.
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Deviations of the official apportionment from thatimal one in 2003:

Table 20.1:  +1 (-1) means that a seat should be added to (subtigfoten) the official allocation to
get the optimal one
Party symbol B D F N S T U Sums
Northwest 2 3 2 - 2 - 1 10
Northeast 4 2 - - 2 - 2 10
South 2+1 3 1 - 4-1 - - 10
Southwest 1 5 1 - 4 - 11
Reykjavik South 1 5 - - 4 - 1 11
Reykjavik North 2-1 4 - - 4+1 - 1 11
Seats in total 12 22 4 - 20 63

In table 20.2 it is shown why the official alloaatiis improved by the four changes

shown in table 20.1. The product of votes per seahcreased by 42% by the

changes, showing at least an improvement, althoogie mathematics is needed to
prove that these changes make it the optimal swoluti

Table 20.2:

Changes in votes per seat caused by the changessho
table 20.1

The colored cells show votes per the last sediefists.
Green cells refer to lists with one seat too manthe official allocation whereas the

orrange ones refer to the opposite situation

Official allocation

Optimal allocation

S Increase of the

B S B
South 2 967 1857 1974
Reykjavik North 2 100 3278 4 199

2 47product of voted

2 62per seat

Product of the
four relevant
cells

37 902 781 266 699

53 906 177 801 528

42%

In the 2007 elections the official allocation oatewas further away from the optimal

allocation than was the case in 2003 as can beisd¢able 20.3.

Table 20.3: 2007:

Deviations of the official apportionment from thgimal one in

+1 (-1) means that a seat should be added to (sgked from) the official
allocation to get the optimal one

Party symbol B D F I S \% Totals
Northwest 1+1 3 2-1 - 2 1 9
Northeast 3 3 0 - 2 2 10
South 2 4 1-1 - 2+1 1 10
Southwest 1-1 6 0+1 - 4 1 12
Reykjavik South 0 5 1 - 3 2 11
Reykjavik North 0 4 0+1 - 5-1 2 11
Seats in total 7 25 4 - 18 9 63

It should be noted that the optimal assignmenttifigr elections in 2007 calls for
changes of two constituency seats, not only a fésiguof the adjustment seats. This
would not be allowed given the current constitugidinamework for an Election Act.

In 2009 the official allocation of seats was agawser to the optimal allocation than

was the case in 2007 but not as good as in 2068rebe seen in table 20.4.
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Deviations of the official apportionment from the optimal one in
Table 20.4: 2009 N
+1 (-1) means that a seat should be added to (agb#d from) the official
allocation to get the optimal one
Party symbol B D F @) P S Vv Totals

Northwest 2 2+1 - - - 2 3-1 9
Northeast 2 2 - - - 3 3 10
South 2 3 - 1-1 - 3 1+1 10
Southwest 1 4-1 - 1+1 - 4 2 12
Reykjavik South 1 3 - 1 - 4 2 11
Reykjavik North 1 2 - 1 - 4 3 11
Seats in total 7 25 4 4 - 18 9 63

In 2013 the official allocation of the adjustmemats was identical to the optimal
allocation. However, in this subsection it is betegted whether the allocation of all
the seats is optimal, given the number of seatsimed) in each constituency and
already apportioned between the parties eithepastituency seats or as adjustments
seats in total. Here it must be borne in mind thihtthe seats of party B were
constituency seats. In table 20.5 all the interoells in the table are under
consideration for improvements in the assignmenermgithe boundary sums as
constraints. Now, just as in 2007, the assignmantbe improved by reshuffling two
constituency seats, both of course involving pBrty

Deviations of the official apportionment from thgimal
Table 20.5: ON€ in 2013:
+1 (-1) means that a seat should be added to (achk#d from) the
official allocation to get the optimal one
Party symbol A B D S V =) Totals

Northwest - 4-1 2+1 1 1 - 8
Northeast 1 4 2 1 2 - 10
South 1-1 4+1 4 1 - - 10
Southwest 1+1 3 5-1 2 1 1 13
Reykjavik South 2 2 3 2 1 1 11
Reykjavik North 1 2 3 2 2 1 11
Seats in total 6 19 19 9 7 3 63

21. Comparison of different allocation methods

Several methods have been tested to see whicteof sieems to come closest to the
optimal allocation. Graph 21.1 illustrates the ome of these different methods
relative to the optimal one. The measure usedeiptbduct of votes per seat relative
to that of the optimal one which is set to 100%allncases only the adjustment seats
are considered eligible for re-allocation. Thisliferent from sub-section 20. Now all
the seats are under consideration, also constyuseats, and not only adjustment
seats.

The different methods tested are the following:
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» Thecurrent methodas described in sub-section 10 and in the appendix

* Relative strengthA modification of the current Act whereby the erd
created by the “ranking numbers” is ignored, cb-section 10.

* Norwegian The adjustment seats are allocated on the bbie game
principles as used in the elections to 8tertinget.However
everything in Iceland is based on d’'Hondt’s rule @t on the
(modified) Sainte-Lagué rule as in Norway, cf. sdation 10,
footnote 5.

* Relative marginThe adjustment seats are allocated on the bhaais o
list’s proportional margin over the second-bedtiighe same
constituency, i.e. the number of votes behind tireesponding seat of
the list relative to the same number of the nest-hst?

Graph 21.1: Comparison of different assignment methods.

m Current method mRelative strength = Norwegian  m Relative margin
100% ~
90% -
80%
70%
60%
50%
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0% -

2003 2007 2009 2013 Average

° The idea, developed by the author of this anslyaper, is akin to the Vogel-approximization for
the so-called transportation problem.
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Appendix: Mathematical Formulation of the Apportionment of Seats
according to the Current Icelandic Election Act

22. Terminology

Let SCC be the number of constituency seats in constitpérand SAC be the
number of adjustment seats attributed to the samstituency.

The following is determined by the Election Act:

(1) SCEC=9 for alli
(in the 2003 election, other numbers in later edes)
and SAC =1 fori = 1,2,3 andSAC=2 fori = 4,5,6.

Let v, be the number of votes cast for fig constituency.

Furthermore leC be the total number of valid votes cast in conetityi andVP,

be the total number of votes cast for parand VN the grand total of the number of
valid votes cast nationally.

Obviously, the following holds:
(2) >V, =VG, >V, =VP, and > VP, = >'VC = VN.
j i j i

Let x;, be the number of seats to be apportioned to [paaty constituency seats in
constituencyi and vy, the corresponding number of adjustment seats. The
apportionment has to respect the following constsai

(3) > x,=SCGand> y, = SEC.
i i
Later we will refer to the following sums
(4) Cx, =Z X;
i.e. the number of constituency seats apportioogzhttyj in total.

23. Apportionment of constituency seats
The constituency seats are apportioned on the bhie d’Hondt quotients:

(5) Vv, /d whered=1, 2, 3, ...

The seats are allocated within constituenty picking the SCC largest quotients.
This allocation yields values 1q .
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24. Allocation of adjustment seats

First it must be decided which parties are eligiioletaking part in the allocation of
adjustment seats. These are the parties that exce®dthreshold on a national basis,
i.e. that fulfill the requirement:

(6) VP, = 0.05VN.
In the following, when referring to a party withdexj, we will omit those parties that
do not fulfill requirement (6).
Next the so-called national ranking numbers forséh@arties that are eligible
according to (6) have to be calculated as follows:

(7) VP, /(Cx; +d) whered=1,2,3, ...
The 9 largest of these are chosen. JLg},, ...,j, be the indices of these 9 largest
national ranking numbers.
For later use we have to calculate the followirfgnence numbers:

withd=1fori=1, 2, 3 andl=1 and 2 foi = 4,5,6.

(8) Vi/ i/xij .+ d)

J
The first adjustment seat is allocated to pgytyro find out which of the lists of party
J; should receive this seat the constituency withHighest reference number, see
(8), must be identified. Label this constituencyiasThus the first adjustment seat
goes to the list of partl in constituencyi,. This process now continues by finding
the highest reference number for party taking notice of the fact that one (and
possibly the only one) adjustment seat has alrbaéy allocated in constituenty

This is continued until the last seat is allocategarty j, in the only constituency
that has one adjustment seat missing.

1% It may, in exceptional cases, happen that a igrigt represented in any of those constituencies
which still have vacant adjustment seats. In tasechat party will not get allocated any further
seats and the list of national numbers is extelagdatbeded to replace the vacancy caused by the
exclusion of the particular party.

™ The previously mentioned Norwegian Election Laffeds from the Icelandic one in the following
items:

= Itis based on Sainte-Lagué’s rule instead of difatHondt.

= The “national ranking numbers” are only used tdrifiate the adjustment seats among the
parties; not for governing the order of which thesats are allocated to the party lists as is the
case in Iceland.

. \ / (2x; +1) .
= The reference numbers (8) are in Norwa&c—. The numerator, although looking

/scc

different, is principally the same as in the Icel@rsystem. In Norway it is the Sainte-Lagué
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25. Assignment of seats to individual candidates

Let us consider a particular constituency list whitas wonS seats (constituency
and/or adjustment seats). Let us &athe ranking number of the list. It is defined as

9 R=max(3;5)
Let &, =1 if on thek-th ballot of the list a candidate nominated faatsés placed
directly or indirectly in segt Otherwise leta;, = 0. In this connection let a crossing
out of a seat be reflected as assigragg = 0.

The sum of personal votes of candidatecalculated as

1) R=YY a(R+l-])IR

These personal votes in descending order goverfirthleorder of the candidates of
the list.

quotient for the next candidate following thoset thave already received a constituency seat.
The denominator however is not the total numberotés as in Iceland but instead the
average number of votes behind each constitueraty se

= Finally the adjustment seats are allocated to ¢imstituency lists on the basis of the reference
numbers; the national ranking numbers have noénfie here, as said before.
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