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3 Experiment

3.1 Experimental Task

In this study, we used a decoding task in which participants translated randomly sequenced
numbers into the corresponding alphabet. Specifically, we presented participants with cards like
the one shown in Figure 1, and they translated the five-digit numbers into the alphabet using
the upper side of the card. This task has been used in a number of studies, including accounting
studies (Chow 1983).

Participants redirected to our website from Prolific first read instructions pages about the ex-
periment itself and the task they perform. hey then conduct the two-minute practice round. After
the practice round, the participants read the rule about performance evaluation and rewards, fol-
lowed by a quiz page to ensure their understanding of the instructions. Incorrect answers are
redirected to a retry page of the same question. After successfully completing the quiz, partici-
pants proceed to the experimental task. The main task consisted of four rounds. In each round,

participants set a target number of cards to try in 120 seconds. They could try cards up to the



number they set as the target. After the four rounds of the main task, participants answered a

post-experiment questionnaire.
We designed the experiment using oTree (Chen, Schonger, and Wickens 2016), a Python-based

environment specialized for designing web-based experiments or surveys.

A sample of the cards to decode

X

08431

enter text decoded from the number Submit

The next page is a 60 seconds' practice round.

Figure 1: A sample of the cards participants conducted

3.2 Experimental design

The base reward is calculated by the formula below

Success
Target

= Tried x SRate

Base = Tried x

Tried refers to the cards they actually tried, Success represents the number of cards they suc-
ceeded in solving, and Target represents the targeted number of cards participants set each round.
Participants are instructed to aim for a 90% success rate or higher (10% failure rate or lesser) and
work on as many cards as possible, regardless of conditions.

In this task, we are conducting a 2 x 2 between-participants experimental design where we
manipulate two factors. The first factor is the framing of the performance measure (framing). All
participants will be evaluated based on the number of cards they attempt to decode. However,



participants in the positive framing condition (Positive) will be evaluated based on their success
rate (i.e. the number of cards that they successfully decode out of the total number of cards set as
the target). On the other hand, participants in the negative framing condition (Negative) will be
evaluated based on their failure rate (i.e. the number of cards they fail to decode out of the total
number of cards set as the target).

The second factor that was manipulated in this study is the incentive scheme (incentive) which
consists of liner condition (Liner) and incentive condition (Incentive). In the liner condition, par-
ticipants are evaluated based on the number of cards tried multiplied by the success rate, which is
calculated by the points. There is no fixed target regarding framed performance measures in the
liner condition. However, in the incentive condition, participants with a success rate of 90% or
higher (a failure rate of 10% or less) receive 150% of the points. It is worth noting that one point
equals £0.07.

3.3 Participants

For our experiment, we recruited 220 individuals from Prolific, an online crowdsourcing ser-
vice for experimental research. To ensure consistency, we limited the sample to those in the US
or the UK. We did not set a fixed fee for participation, but Prolific sets the minimum fee based on
the actual time taken by participants to complete the experiment. If the fee offered by the system
falls below the minimum, we provide the minimum fee (which is approximately £2.7) instead of
the fee based on the points.

60% of participants are residents of the US, the mean (SD) age was 36.9 (12.8), 50% are female,

18% have student status, and 43% are full-time workers.

4 Results

4.1 Variables definition

For examining H1, we use Target, the targeted number of cards the participants set as their
own target. For examining H2 and H3, We decompose the SRate of (1) as such to separate the
target setting practice and the effort for the incentivized task: how accurate when they complete
the cards

Success
Target
Success  Tried
X
Tried — Target

SRate =

= Accurate x TrialRate

Accurate is the number of successes out of the actual attempts, so it represents the accuracy of
the work. We also examine the TrialRate, which represents the difficulty of the target.



Positive Negative

n M SD n M SD t.value p.value sign
Target 105 7.81 2.40 115 6.92 2.51 2.68 0.01 ***
TrialRate 105 91.80 11.43 115 94.78 7.01 -2.31 0.02 **
Accurate 105  96.78 570 115  96.57 6.65 -1.63 0.11

SRate 105 8931 1199 115 91.74 9.95 0.25 0.80
Base 105 626.78 220.50 115 585.72 208.57 1.42 0.16
Liner Incentive
n M SD n M SD t.walue p.value sign

Target 108 7.05 2.58 112 7.63 2.38 -1.76 0.08 *
TrialRate 108  93.90 8.89 112  92.83 10.02 0.83 0.41
Accurate 108  95.64 8.02 112 97.67 3.44 -0.20 0.84
SRate 108  90.43 11.67 112  90.73 10.40 -2.42 0.02 **
Base 108 582.95 224.12 112 626.88 204.18 -1.52 0.13

Table 1: Summary statistics (by conditions)

Target TrialRate Accurate SRate Base

Target 1 .

TrialRate —0.29 1 .

Accurate 0.06 0.23 1 .

SRate -0.22 0.90 0.59 1 .
Base 0.60 0.45 0.31 0.50 1

Table 2: fHEE

As manipulation variables, we use framing and incentive, each of which represents framing of

performance measures (Positive or Negative) and incentive conditions (Liner and Incentive).

4.2 GidbwitaE
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VT4 TEME, A vy T 4 T 5EE (X)) FUTidnl, BEICLEER 52 %, Accurate
EA Y2y T4 7HD D% (t=-2.424,p=0.017), £ &> T4 7IHEw, RIEP EDS (R
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Table 2 12X % & TrialRate & Accurate DM H £ HE < v, T4, SRate 23R L7 2 2D



Target TrialRate Accurate SRate Base

frame 7.720 % #x 5.731 %% 0.133 2.681 2.224
incentive 3.642% 0.896 6.115 %% 0.017 2.521
frame x incentive 1.103 0.505 2.731% 2.816% 0.248

Table 3: Result of ANOVAs. * < .1, ** < .05, *** < .01. Statistics are F; ,.

FERZN TN R 2WHZRA TS I E2RRT 5,

4.3 Main Analysis

iz BE S 5 7201, Taget, Acculate ZHEIRAR, frame & incentive ZIZ% L L 72 ANOVA %
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77 L— 3 v RSN BESRGEIC O %23, iR E LT MHAEVNS 5 %, RS 1 EBGHZ
R CTH 5, £7, TrialRate I2ET, Frame DFNEPHERE (Fy 516 =5.731,p=0.018), =47 1 7%
7V—=3 v 70N, EEICRDMHE I LDOTEIBENLHEZRELTVWLELER2, SV 5 LY
FEoRWHEZREL T 5,

i 2 1B L T, Accurate ZEIBARE LI-ETMICBWT frame DFZIFRIFHE TR, K2 &
A LI\, incentive WWHERE (Fy 516 =6.115,p = 0.014 ), JIIFRICNT 24 v T4 7035 50, H
BRI D 1035

it 3 1B#E L T, Accurate (8 XU SRate) BT, frame x incentive WHER >z (2 Zh
Fia1e =2.731,p = 0.1; F, 316 =2.816, p = 0.095 ), Figure 2 I2$ % & 3 Ic, {EEDIEMIES 4T 1 7%
TV=3VITHEBPOA VYT 4 7 H D DRFIZHL % 5,

AHTATHBIVL=I V7%, A2y T4 754D ETHOBRIIE (EOREER) 1254235, Fic
HEEEIZIIE 90% 72 o 7ehd, 2 AT 4 77 L — 3 v 722 SMEDRIFIL, A vy T4 75
WCEBWVTIFARIT 0% LD KREW (+=2.778,p = 0.007 2%, KT T4 75&METIEZ I TlEAHWw (t=-1.144,
p=0258)

5 Further Evidence
FHLERELZE L DML > TELTWE Z EZ2MERTE7DI12, W OLDBEMTHTZ2iT> 7,

51 #MEI7UF

WE S 7 v R, ¥EHEOSEER BE 21T %> Th5-5Tw5, L, OGRS FY—F AV b
ORETHIUE, BE I v P TORHDOEITZHSNZWIZTTH B, Tabled 725, HHEI 7V FicBlT 3
BhERALNZL, ZHREIARHEDOERPEBROBEEIC L >TELTVRE E W) Z L2 HFT 3,
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Figure 2: Observed Effects of Performance Measure’s Framing and Incentive on Employees” Per-
formance target setting and effort. * < .1, ** <.05, *** <.01.

Positive Negative

M SD M SD twvalue p.value
NumTrial 6.13 2.15 5.80 1.75 1.25 0.21
Accurate 0.91 0.21 094 0.14 -1.12 0.26

Liner Incentive

M SD M SD twvalue p.value
NumTrial 5.74 1.89 6.17 2.00 -1.64 0.10
Accurate 093 0.19 0.93 0.16 0.07 0.95

11

Table 4: Summary statistics of the practice round (by conditions). * < .1, ** < .05, *** < .01.



5.2 Need for Cognition (NFC)

RIFRDATE TEMT 2 X ) ICEROREHTICE > TELTw 256, BREBELTEALIALEZ)
THOLATHERIGEODH 2133 Th 2, FDd L, £+ 3 Need for Cognition (NFC) ZHlET 2
HRIZE AT 5%,

NFC & Smith and Levin (1996) i2fit> T 18 OEMTHIE L 72 (a = 0.925) b D%, HRAETH
#l L, High NFC & Low NFC & L7z, ZM&EIE7 v ¥ AICHIDIRENT WS90, FHED 7 L— T
fid > Tlx\272\> (Mantel-Haenszel x* = c¢(Mantel-Haenszel X-squared = 0.228271645967195), p =
0.632808348781825), Table 5 (X, NFC Ik i3} 72 3 HK D AW DOFERTH %,

Target TrialRate  Accurate SRate Score
frame 9.829%** 6.586** 0.153 3.009*  2.638
incentive 4.095** 1.144 5.936** 0.000 2.441
dnfc 0.113 0.036 0.412 0.412 0.142
frame X incentive 0.742 0.418 2.852* 2.798%  0.396
frame x dnfc 1.790 1.886 0.008 1.191 0.003
incentive x dnfc 9.717%** 3.940** 0.010 2.028 1.887
frame x incentive x dnfc 0.354 0.143 0.249 0.491 0.396

Table 5: Result of ANOVAs. * < .1, ** < .05, *** < .01. Statistics are F, 5.

AN DGR, Target \2DO>T, incentive x dnfc D3I > 7 (Fy 51, =0.742, p = 0.39), Z#1i3 Figure 3
Pobn b L)L, NFC 2MEVLAIZES vy T4 ZICKIG L TRWHEZ L TAMHAH 5 2 L 2#R LT
V%, TrialRate 122\ Th, incentive x dnfc D3R 57 (Fy 1, =0.418, p = 0.519), HEEEWWZ &
ERBEL T, K\ NFC DA, £ vy T 4 75T TRIERR T2l H 5, NFC MK AL,
TEENE L HE DR L DBIfRZ X K EZT ISR > HIARH 2 (DDA vy T4 7OREN
REW) EF25,

IS DRTRIZ, incentive IZX S 2 HEERE DG, SIMEDHWII L E2bDTH S L) 2 & 24l
WY %, —5T, NFC L¥EHio 7L —3 vt oMicEREABERIIR S a7,

5.3 wRHIDIIVRERBDITI VR

I

AT, A2 D77 P2 4ARRDHATY 55 Tws, FICHEREICOWT, 7L—3v
WK BEDSMEDRANCK 2 bDTHoIGH, ZOECIE T TV F2EB) TEITNS(ho>Tn &
EZAoN%, 21T, RUID 7Y FERED 7YY FOFRRLEFZIO L To2fih>7, mEPID 77
Y RIZEWT, frame ODHEBEICNT 28 RISERELD, BEDIT 7V FTRIAETESE>Tw5, I3,
HEEREICB T2 7L — IV TORIRBMRLITHREL T0b 2L 2RRT 5, —/T, &RHIDI 7Y FTIRA
B Tl3 0o 7 TrialRate, Accurate, SRate, Score IZD\>"C, frame x incentive D3VHE 72 > 7z, Figure 4 IZ
HDBEIT, Ay T4 7TICKBERBE EOMBIE, AT 4T HRI V-V IO DB RS, T
R 3 ICBE T 2R TH 2. AN T4 T x A VeV T 4 THEMATR, BEOEMSEMECRb DI,

THEE 2R CBGE L 72 8ify, 2 7L DHENC B 74 70340 2 WD H 5,

q

v
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Figure 3: Observed Effects of Performance Measure’s Framing, Incentive, and NFC on Employees’
Performance target setting and effort. * < .1, ** <.05, *** < .01.

Target TrialRate Accurate  SRate Score
frame 13.735 % #» 2.350 3.537x 0.531 3.219+
incentive 3.481+ 0.329 2.508 0.000 1.248
frame x incentive 0.591 0.201 0.035 0.092 0.032

Target  TrialRate Accurate SRate Score
frame 0.051 1.788 0.030 1.251 1.541
incentive 0.003 0.695 1.974 0.001 2.143
frame x incentive 0.739 3.822x 6.818 * ** 8.895 * %% 3.322x

Table 6: Result of ANOVAs of the first and forth (final) rounds. * < .1, ** < .05, *** < .01. Statistics
are Fy 56.

HOILMEELREED, BRELTRAI7ZIELS RS, 2226, REVRITA TR IL—3v 7L vk
VI A4 TR ECEEOBEBRTIELEL, BEVWOREEZEOEI LI LBRICHL I LB S, MA
T, TORMBIES 7V FASEALRICE IR BN S,

6

IR EE D 7 L — S V I DEEB O HEERER OB N L ED X ) IR T 2, ROA v v T4 7
KT ERIBR 7 L =3 Y ZI Lo TED I OWT, FEERIC X - THEEEL 72,

INDRER, AT 4 7% 7L —I v 70, ROEELBET 5 2 LoBlgEsniz, —F, #0714 7%
7L =373 Z OEEBEICNT 2B )1EE R EO HIEEIRDH 2T TlE R, LeL, 7V—3v7EA
YRV T 4 TORERDBBHEIN, A vy T4 7N, ZAT4 7 H 7L —3 v BT EOBREENAT
2 ENRBEI N, 7= v JICBEET B EEDIEHEEICOWT, R8T 4 7RIV =L Af vy T

:Lg

13
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Figure 4: Target. * <.1, ** <.05, *** < .01.

4 TDH LK, XOEL AR R SN, TIh6, FHT 4 77 VL—3 v IOk I N EEREICA
YRV T 4 THPIIHILET, BHERGIEHTILENTES,

AWFZE, MG A T L OREHIB W TH L AEZ IR T 5, 8 11C, EMEMHEHEREO 7L — 3 v
TBMERB OGN EZ 525 L 0I)HTH D, RIIFTIE, EEEEORTOMTTD, HERE DU
P, A VYT A TICNT RGBT 2 2Rl L, 7V — v 7BRROFHGISHEL 72D, A v
VT ATDI V=SV IBEINCGZHHELL) T2 ERBEEINTE D, BEORTRGIEL V)
7V =3V I PHEGDOEINCBET 2 BIERECEBEOZ N ET 2089 IZHL LTI Rd o7,

BRI RIEDOYGA, PRLFET O VTwE, —RICPFEIZZ>OHMNZF> L I3 (Arnold and
Artz 2019), FHEICIZFHE - BFESICAHAI NS L W HlE2H D, ZoHMISE W TIZ, BFENZR T
EDEE L, —HT, PRIZEBMIS 27 2B 2HEfE LT HVONS, ZOHMIZBWTI,
FREBHELDSHAHOPRFEL LTUIEE LV, PREAMFEOHWZR DL E, f vy 74 7HIWTE
EpSHN I HEZRETLI LML, 2% ), A vy 74 7HINCTHEZHET 28, Z0oEHH
R LHE S R,

ZHUIFFICR L F Y AT DWEHBOERGHL S AT L% T A VT3 EZICEELRRARELS, HIZIXA
EBITODEBNRDHY, ZNZTNOXEBHEOHAESLA vy T4 7D 24 FBHLTH->TDH, BD
WAL L &, EERRBIABUENEZRVIAT L L %2, £95LEoT, MEKEDE: B
BT 2RI LD A vy T4 707 24 P RIRDIANT 2 &, REEFZIDEZDIV R TLITLE
KN R H B, b LRIC, BOBERRS T4 T2 AT 4 T 7L —32 v I TEBEE, 2474
TV =3V 7% T2 CHEBIZB OEBICKVERLEBNZIRY AT 2 M EELRH 2, £/, 24
FA TV =S v I EINLEREEOLAEBRA vy T4 I KIET 5, 2, £ vk v
TA7THENELEETSE L0 GEOBEAR P TR ZEEHT LB TEILARH LI EE2TRRT S,

20, ZIMMEHEREICE T2 7V —I v JORRZRLERICOERDY D 2, BAENICIE, BERE
DIFICHEEBZBMS T LGLAITIE, FH T4 77— 3 v ZRRSFN 2 HEREICORD32 L \» ) i
HBEPLETH S ZERR LT, PRHOBEICEL TE, EBRICELGZT) (EEEr 0B -BERPEEN2 2
&M% %) (Heinle et al. 2013; Anderson et al. 2010; Groen et al. 2017), H& 2 FF %32 2 %54, H
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BERER LR T VS DICAD L HIWELLEZ 54 vy T4 7% 1% (Van der Stede 2000; Chow et
al. 1991), 2O LX) BHERICBOT, A T4 7 7L —3 Vv 7OFEBIREICE VLTI, X O ERFNZ3EE
HEEDRE 2 8 < AIReEDS H 5,

5312, APFEIZEETS A T L DOFGHIBIT 2 7L — I v ZIo0TOEBNZEHRE R, ¥R
BEO RS2 CRERECENEIEL LD ThHUL, BITMAETRIN TR EE L W) 7L —3
YD BEEFEARLR T, WM EHE oL - v L, £ vy T4 TEROEINRICEDL S, £
72, ZL DRFEICE VT, FzGOEEEL v, —5T, AUEOREEL 2Bk 7 Vv — 3 v 713,
EORPFEEZLZEATOEIDARATH S, 201D, ZO7L—3I V7 ZHCTHERSDITEICEZ T 25
, A vy T4 7ENEAREEZ 2083700, EHOFRRTERZLZZ 52T TEhomEPERZ 2 v b
O—LTEBDTHIUE, LOFMA~FI Ay baryto—LzaiIcT 3,

AiFTEIE, EREFEBE W) HEE Lok d, ho% { OB & RIS Z S ICB 3 2 IR % 7
D, ¥z, AWRICE VT, EREEEI2 OGEMBEECH > 7, EEORFEICE VTR, JEMBHEREIZY
BiREE EDICHVWOND EEZONED, 77 A LRETH ZMBIHEE 70t R EETH 2 MBI
2RI 5 E&ICliE OB ITE DS 5 2 LEBEFI T % (Ittner, Larcker, and Meyer 2003;
Tan and Lipe 1997), 2D k91222 b EBNEA DT 23RL 2, AR CHAL ZIEMBHEL =4
FATNCTZ VL= v T3 ETENERVIAT S, L0IRRIIITbHIN 2RSS 5, Wiz, FEME
B2 AN T A 717V =3 v 795 2LT, MWBHRE~NOBELRTEHZANGITS 2 LR TE LS H
%, WIS L IR BRI 2 R I WD 7 L — S  ZORIRIC O W T OMGHIRROBE & L 721,
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