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What are loot boxes?

• Chests/crates/boxes containing in-game items that can either give you 
an advantage in game play, or are purely cosmetic (“skins”)

Presenter
Presentation Notes
Loot boxes go by various names depending on the game.  Some give you a competitive advantage during game play, others are purely cosmetic.  







Loot box characteristics

• 1) Some loot boxes can be earned through game play – these are not of 
concern here

• 2) We will focus on Loot boxes purchased via “microtransactions” with real 
money

• 2) what is inside the box ranges from common (not valuable) to extremely 
rare (valuable to the player)

• 3) Items are randomly selected 
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As the shop button on this loot box implies, loot boxes can be purchased for real money. Items within the box range from very common (considered not valuable to the player) to extremely rare - and of course it is these rare items that are sought after and coveted by players.  The items within the box appear to be randomly selected leading to the possibility that the coveted items are delivered using a random ratio reinforcement schedule akin the reinforcement schedule used by slot machines.



Anonymous Reddit post…

“When your brain works like mine, you can't stop. There is always the little voice of the 
back of your head that goes ‘Yeah no man, you should've quit like 30 boxes ago’”, but even 
when you're telling yourself to stop, you're still clicking buy, and you're still opening boxes”. 

Heather Alexandra writes … “To some, loot boxes may be a gameplay issue or a 
consumerist concern. To me, they’re far more seriously a moral issue. I know, because I have 
fallen for them. I don’t know how else to say this, but I have a gambling problem. I didn’t 
find this out at a casino. I found this out playing games”. 

Loot boxes as a form of gambling

Presenter
Presentation Notes
The fact that you wager real money, in the hope that you get something of high value, along with the randomness of the items within the box have led many to believe that loot boxes are a form of gambling.  If loot boxes are a form of gambling then a small percentage of gamers will run into problems with them…Heather Alexandra is an author who writes for gaming forums

https://kotaku.com/loot-boxes-are-designed-to-exploit-us-1819457592


Fig 1. Box-plot of spend on loot boxes, split by severity of problem gambling.

Zendle D, Cairns P (2018) Video game loot boxes are linked to problem gambling: Results of a large-scale survey. PLOS ONE 13(11): e0206767. 
https://doi.org/10.1371/journal.pone.0206767
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0206767

(η2 = 0.054) 7K adults
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Zendle and Cairns conducted a large scale study on over 7K adults.  This graph shows monthly spending on loot boxes and categories of gamblers based on their PGSI scores.

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0206767


Zendle, Meyer, Over (2019).  R Soc Open Sci.

1000 + 16 to 18 year olds
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The key here is that the effect size was twice as large as with the adults suggesting that in this population where the frontal lobes are still developing loot box harms may be exacerbated.



• Assess players reactions to loot box openings
• See if they resemble reactions of gamblers as they play a slot machine

Goals
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If loot boxes are a form of gambling then players opening loot boxes should react to these openings like gamblers react when they are gambling.



Slots – small wins are common
big wins are rare
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Presentation Notes
Lets first look at some surface similarities.  In gambling you pay to play.  Same with loot boxes – you pay to open the loot box.  In gambling the odds of winning big are low.  Here we show the expected payouts of a multiline slot machine – small payouts are relatively frequent, the bigger payouts are rarer and rarer
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https://www.dexerto.com/overwatch/overwatch-reveals-drop-
rates-for-loot-box-items-and-skins-1470750/

slightly (r)
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In china there was legislation that forced games like Overwatch to disclose what they call drop rates – how often one could expect different classes of items.  Remember in the loot box openings the first reveal shows different colours of coins.  These colours correspond to categories of items that vary in their rarity.  Grey coins are associated with the most common items.  



Gambling is exciting

• Operant conditioning occurs when intermittent wins delivered on a 
variable ratio produce states of arousal often described as equivalent 
to a ‘drug-induced high’, 
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Presentation Notes
Everyone who has ever gambled knows that gambling is exciting.  



Are loot boxes as exciting to gamers as gambling is 
to gamblers?

Does this excitement cause increases in the urge 
to open more loot boxes?
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Presentation Notes
Everyone who has ever gambled knows that gambling is exciting.  



https://www.youtu
be.com/watch?v=I
4-Og5b7nVw

1,886,923

How exciting could getting cosmetic items be?
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Lets see if we can provide some better empirical evidence for the excitement based allure of loot boxes.



Study 1 Methods

• 47 participants who had played Overwatch in the past month and 
opened a loot box.

• Watched 49 loot box openings



‘Using the scale below (0–100), please rate your 
level of urge to open another loot box’. 

0 100

No urge High urge

0 credits
4000 
credits

‘Using the scale below (0–4000), please indicate 
how many game credits you would be willing to 
spend on this loot box
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Fig 2. a) Self-Assessment Manikin used to indicate subjective feelings of arousal. (b) Self-Assessment Manikin used to indicate subjective feelings of affect. 
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Fig. 3 Experiment 1 subjective responses for loot boxes across different reward tiers (see Table 1 for tier value specifications). a) Average Subjective value in credits, b) Average subjective arousal ratings, c) Average ratings of valence, d) Average ratings of urge. Shows that players are acutely aware of the value of the items within a loot box – in slots this is not an issue as the credit or dollar value won are provided on each spin.B) A host of studies shows that the bigger the win in slots the larger the arousal – here we show the more valuable the loot the more arousingC) Not surprisingly the more valuable the loot the happier the participant.D) WRT the urge findings this is important because at any time you can go to a screen to shop for another loot box



Study 2

• Replicate findings for subjective value, arousal, valence and urge
• Show using measures borrowed from the gambling literature that loot 

boxes are not only exciting, but also rewarding



Overall excitement includes Anticipation
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Excitement reactions to slot machine outcomes
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Here is a graph of how slots players react to getting rewards of various magnitudes.  In short – the rarest outcomes (the biggest wins) are associated with the most excitement induced arousal



Excitement reactions to the items in the loot box
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Converging evidence of excitement induced arousal





N =136



Force used by players following item reveal
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Post-reinforcement Pauses as a measure of REWARD
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This graph shows the bigger the win the longer the PRP.  In other words the rarest outcomes – the biggest wins – the longer the PRP



PRP duration



PRP duration



PRP duration



Study 2 Methods

• 40 participants who had played Overwatch in the past month and 
opened a loot box.

• Watched 49 loot box openings

1st goal is to replicate experiment 1
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Value graph (Continuation of Fig. 5)
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Fig. 5 (Study 2)Results from subjective measures. (a) Average subjective ratings of loot box value (in credits) for rare, epic and legendary tier loots. (b) Average ratings of subjective arousal for Rare, Epic and Legendary tier loot boxes. (c) Average ratings of subjective affect for Rare, Epic and Legendary tier loot boxes. (d) Average ratings of subjective urge to open additional loot boxes for Rare, Epic and Legendary tier loot boxes. (e) Average ratings of subjective disappointment for Rare, Epic and Legendary tier loot boxes. 



Objective Reactions to opening loot-boxes

1) Anticipation
2) Highest arousal (SCRs) to the rarest loots
3) Greatest Excitement (force) to the rarest loots
4) Greatest Reward Responses (PRPs)to the rarest loots
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Value graph (Continuation of Fig. 5)
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Figure 8. (a) Comparisons of participants’ physiological arousal between the baseline and anticipation period using average skin conductance slopes for all loot box events. (b) (c) Raw skin conductance values of two median participants during the baseline and anticipation period. The vertical line denotes the transition from the baseline (before the loot box video starts) to the anticipatory period (after the loot box movie starts). 



Objective Reactions to opening loot-boxes

1) Anticipation

2) Highest arousal (SCRs) to the rarest loots

3) Greatest Excitement (force) to the rarest loots

4) Greatest Reward Responses (PRPs)to the rarest loots



6 second window

Autonomic Arousal responses to items in the loot box
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Figure 6. (Study 2) - Raw SCR values over 6 seconds following the ‘coin reveal’ of a loot box opening for a representative participant (determined by the median response average for legendary loots). The raw values depict the median participants’ average amplitudes after viewing a legendary, epic, and rare tier loot box respectively.  For all trials, participants SCLs were forced to zero via subtraction at the beginning of the SCR window – thus the figure shows changes in SCL over the six second window. 
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Figure 7. Results from physiological and behavioural measures. (a) Average participant SCR amplitudes for Rare, Epic and Legendary tier loot boxes. (b) Average force exerted on modified mouse to initiate the following loot box opening for Rare, Epic and Legendary tier loot boxes. (c) Average length of PRPs for Rare, Epic and Legendary tier loot boxes.



Objective Reactions to opening loot-boxes

1) Anticipation

2) Highest arousal (SCRs) to the rarest loots

3) Greatest Excitement (force) to the rarest loots

4) Greatest Reward Responses (PRPs)to the rarest loots
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Figure 7. Results from physiological and behavioural measures. (a) Average participant SCR amplitudes for Rare, Epic and Legendary tier loot boxes. (b) Average force exerted on modified mouse to initiate the following loot box opening for Rare, Epic and Legendary tier loot boxes. (c) Average length of PRPs for Rare, Epic and Legendary tier loot boxes.



Objective Reactions to opening loot-boxes

1) Anticipation

2) Highest arousal (SCRs) to the rarest loots

3) Greatest Excitement (force) to the rarest loots

4) Greatest Reward Responses (PRPs)to the rarest loots
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Figure 7. Results from physiological and behavioural measures. (a) Average participant SCR amplitudes for Rare, Epic and Legendary tier loot boxes. (b) Average force exerted on modified mouse to initiate the following loot box opening for Rare, Epic and Legendary tier loot boxes. (c) Average length of PRPs for Rare, Epic and Legendary tier loot boxes.



Objective Reactions to opening loot-boxes

1) Anticipation

2) Highest arousal (SCRs) to the rarest loots

3) Greatest Excitement (force) to the rarest loots

4) Greatest Reward Responses (PRPs)to the rarest loots
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In sum – if you pay to buy a loot box you show anticipatory arousal.  You show similar arousal reactions to rare loots as gamblers to rare big wins.  You get similar force reactions to players getting rare loots as gamblers getting big wins.  You get similar Reward reactivity in players getting rare loots as gamblers getting big wins.



“If it Looks Like a Duck, Quacks like a Duck and Walks Like a 
Duck, It’s a Form of Gambling”
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