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 Gold is a unique financial asset that is forward looking & reactionary
Central Bank’s Reserve Asset - US – 78 %, Strategic Financial Asset (15% allocations)

Mainstream international commodity, Store of Value - Safe Haven, Hedge, Diversifier

Gold market is remarkably efficient, making it hard to predict (Fama, 1970).

Gold is most susceptible to the “madness of the crowds” and claim that more than any 
other asset, gold price change mainly because of investor perception than 
fundamentals (George Soros, Baur and Glover, 2015)

Several instances of gold price spikes and crashes in intraday levels .

Introduction
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Why study price jumps in gold?



Some surprising facts… 

• Biggest single-day percentage drop in prices of 4.1% ($63.50) 
on 12th April 2013

• Of which gold prices dropped by $25 within 2-minutes due 
to massive selloff.  

2013- $1 trillion crash 
in gold

• Dramatic single-day fall on 7 August 2020 to $1,863 from its 
record high of $2075 due to intense sell-offs. 

• 2021 - gold prices dropped by 4% in a single day due to a 
rise in US yields

2020-21: COVID-19 
induced gold crash 

• Sudden drop by $100 on 7 August 2021 from $1,764 to 
$1,677, of which 90% of the price fell in just 15 minutes

2021- US Non Farm 
payroll  surprise & 

liquidity shock 









Price Jump are high-impact events indicating tail risk manifested as
discontinuities in prices, which are due to sudden, rare, and substantially large upward
or downward movements in prices for a short interval of time (Nguyen et al.,2020).

Jumps are conduits that reflect an immediate market reaction to information shocks
(Frömmel, Han, Gysegem, 2015).

Co-jumps are the simultaneous occurrence of price jumps
contemporaneously in two or more markets.

Co-jumps represent non-diversifiable risk (Bollerslev et al., 2008) and are important for
asset allocation and contagion (Caporin et al.,2017; Barunik and Vacha,2018).

Price Jumps & Co-Jumps 
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Motivation & Need for study
Multiple instances intraday gold price crash and jumps- under-

researched topic                            

No systematic examination of gold price jumps characteristics, 
dynamics, drivers, and impact on market quality in past literature  

Unanticipated nature of price jumps – information driven vs.      
liquidity driven (Dumitru and Urga, 2012, 2016; Frömmel et al.,2015)

No consensus in past literature as to what causes price jumps in 
gold (Nguyen et al.,2020; Scaillet et al.,2018; Boudt and Petitjean, 2013)



Motivation & Need for study

Some argue it’s macroeconomic news (Andersen et 
al.,2007a; Lahaye et al.,2011; Lee,2012; Caporin and Poli, 2018; 

Baker, Bloom, et al.,2021;), 

Others find shocks to liquidity (Nguyen et al.,2020; Scaillet et 
al.,2018; Christensen, Oomen, and Podolskij,2014; Boudt and 

Petitjean, 2013)

While other argues its investor overreaction and emotions 
(Tetlock, 2007; Li et al., 2021)



CENTRAL RESEACH QUESTION?

What causes intraday price jumps 
and co-jumps in gold markets-

market psych, macroeconomic news 
announcements and surprises, or  

illiquidity or trading activity?



Channel Mechanism 

1. Market Psych

1.1. Attention

Cause of overreaction and 
underreaction to news 

(Hirshleifer and Teoh, 2005; Li et 

al. (2021), which results in 
price jumps and crashes 

1.2. Sentiments

Real-time irrationality of 
noise traders is best 

reflected in media-based 
sentiment (Barnuik &

Vosvrda, 2009; Siegel, 1992; Wolff, 

2013; Zhu et al.,2017) find that 
investor sentiment pervasive 

in predicting stock market 
crash and collapse

1.3. Emotions

Emotional reaction of 
investors to news or new 

information, which causes 
prices to change (Mayew and 
Venkatachalam, 2012; Price et al., 

2016; Shen et al., 2017; Ge et 
al.,2020) 



Channel Mechanism 

2. Shocks to Liquidity

2.1. Trading Activity

Trading volume, 
number of trades 
(Giot et al.,2010; 

Picotti (2017; Boudt
and Petitjean, 2014). 
Sun and Gao (2019)

2.2. Trading Cost

Positive relation if 
information driven 

(Collin-Dufresne and 
Fos (2016b

Negative if 
uninformed trading 

shocks to uninformed 
volumes or trading

2.3. Price Impact

Order imbalance 

Evans and Lyons 
(2002), Brandt and 

Kavajecz
(2004Scaillet et 

al.(2020), and Wu, 
Liu et al.(2020)

2.4. Illiquidity

Jiang & Yao (2013) 
and Lee(2012)); 
Mancini et al. 

(2013)). 
Brunnermeier and 

Pedersen



MAIN RESEARCH QUESTIONS

(1) Does news or social media-based investor attention to gold improve the 
predictability of intraday price jumps and co-jumps in gold? Is there an 
attention asymmetry for positive and negative jumps? 
(2) Does positive (negative) market sentiment for gold increase the 
predictability of positive (negative) price jumps? 
(3) Do emotions triumph over facts in the predictability of intraday price 
jumps and co-jumps in gold?
(4) Which scheduled macroeconomic news surprises can predict intraday 
price jumps and co-jump in gold markets? 

(5) Does shrinkage in liquidity cause price jumps and co-jumps in gold? 



Research Objectives 

1) To detect high-frequency price jumps in gold markets

2) To detect high-frequency co-jumps in gold markets

3) To examine high-frequency predictors of gold price jumps

4) To examine high-frequency predictor of co-jumps in gold markets

16



Contribution
First-time evidence of high-frequency jump dynamics in gold markets by      

identifying intraday price jumps and co-jumps in two major gold trading 
instruments–COMEX gold futures and SPDR Gold ETF.

Draw a comparative analysis of characteristics and sources of intraday 
price jumps and co-jumps between the two largest yet different gold markets. 

Deploy a combination of intraday jump detection techniques, namely-
Andersen et al.(2007) and Bollerslev et al.(2013), 

Using high-frequency data sampled at 5 minutes for a relatively long sample 
period covering eight years from 1st January 2010 to 31st March 2018. 



Contribution
Identifying high-frequency determinants of price jumps and co-jumps separately for 

all, positive, and negative price jumps and co-jumps 

Both news and social media-based indicators  on intraday gold price jumps and co-

jumps by using a proprietary high-frequency dataset, Thomson Reuters Market 
Psych Index (TRMI)

Exhaustive coverage of 29 US scheduled macroeconomic news surprises. 

Comprehensive intraday event study analysis using a constant mean return model    
for short intervals for all classes of predictor variables, separately for positive and 

negative price jumps 



Intraday jumps are the large returns compared to a local estimate of volatility. 

Procedure to identify intraday price jumps at time t is to simply 

Scale the magnitude of the return of the midquote (rt) observed at time t by the lagged jump 
robust local estimate of volatility σt-1(r).

 If this ratio exceeds the critical value, we reject the null hypothesis that rt is a normal return. 

𝜅𝑠 Δ = 𝑟𝑡+𝑠.Δ,Δ ∙ 1 𝑟𝑡+𝑠.Δ,Δ > Φ
1−

𝛽

2

∙ Δ ∙ 𝐵𝑉𝑡+1 Δ , 𝑠 = 1,2, … . , 1/Δ

where, Φ
1−

𝛽

2

is the corresponding critical value from the standard normal distribution, 1(x) is an 

indicator function when x is true and 0, otherwise. 

𝐵𝑉𝑡+1 Δ = 𝜇1
−2σ𝑗=2

1/Δ
𝑟𝑡+𝑗.Δ,Δ 𝑟𝑡+(𝑗−1).Δ,Δ → 𝑡

𝑡+1
𝜎2 𝑠 𝑑𝑠 ; where µ1=√2/П

Empirical Method :Intraday Jumps
Andersen et al.(2007)
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Co-exceedance rule (Gilder  2018) to detect intraday co-jumps between two gold 
markets: COMEX gold ETF and SPDR gold ETF. 

The intuition behind the co-jump detection rule is that a co-jump 
(𝐶𝑜 − 𝐽𝑢𝑚𝑝𝑖,𝑡 ) is identified when j assets exhibit intraday price jump 𝐽𝑢𝑚𝑝𝑖,𝑡,𝑗
at the i-th high-frequency return on t-th trading,

𝑪𝒐 − 𝑱𝒖𝒎𝒑𝒊,𝒕 = 𝑱𝒖𝒎𝒑𝒊,𝒕
𝑪𝑶𝑴𝑬𝑿𝑭𝑼𝑻𝑼𝑹𝑬𝑺 ∩ 𝑱𝒖𝒎𝒑𝒊,𝒕

𝑬𝑻𝑭𝑺𝑷𝑫𝑹

Empirical Method: Co-Jumps 
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Define the event – Occurrence of intraday positive or negative price jump

Event Window :    t- 60 min to t+60 mins

Estimation window  : -120 mins to -60 mins

Constant mean return model : Abnormal Values -𝐴𝑥𝑖,𝑡+𝑗∆ = 𝑥𝑖,𝑡+𝑗∆ − 𝐸𝑇,𝑗 𝑥𝑖,𝑗

Standardising the abnormal values 

Aggregated across all years in the sample

Mann-Whitney test : Ho - Jumps have no impact on predictor variables

Empirical Method: 
Event Study Methodology 
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Empirical Findings : Price Jumps 
COMEX gold future experiences a greater number of intraday jumps (1101) than 

SPDR Gold ETF (1045) from 2010-2018. 

Gold market crashes are more prominent than price increases

US scheduled macroeconomic news is the most dominant predictor of intraday 
price jumps and co-jumps

Trading activity, trading cost, and volatility are at elevated levels 10-15 minutes 
before both positive and negative jumps.

Buy-side order flow rises during positive price jumps, and sell-side order flow 
rises during negative price jumps.
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Empirical Findings : Price Jumps 



Empirical Findings : Price Jumps 

CME Futures ETF SPDR

Summary Statistics for Intraday 

Jumps

ALL 

JUMPS

POSITIVE 

JUMP

NEGATIVE 

JUMP

ALL 

JUMPS

POSITIVE 

JUMP

NEGATIVE 

JUMP

No. of Intraday Jump 1101 539 562 1045 520 525

P(Intraday Jump) (%) 53.3 26.1 27.2 50.4 25.1 25.3

Median Jump Size(%) -0.060 0.276 -0.264 -0.086 0.292 -0.278

Max Jump Size (%) 1.593 1.593 -0.039 1.590 1.590 -0.082
All US News Announcements 

Obs.
2222 2222 2222 2225 2225 2225

P(Intraday Jump| US News 

Day) (%)
13.80% 7.14% 6.67% 14.98% 7.86% 7.12%
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Empirical Findings : 
COMEX Intraday Event Study 
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Empirical Findings : 
COMEX Intraday Event Study 
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Empirical Findings : 
COMEX Intraday Event Study 
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Empirical Findings : 
COMEX Intraday Event Study 
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Empirical Approach

Logistic regression analysis of intraday price jumps determinants 

𝑷(𝑷𝒓𝒊𝒄𝒆𝑱𝒖𝒎𝒑𝒕 = 𝟏 𝑿𝒕−𝟓𝒎𝒊𝒏 = 𝑮 (𝜶𝒐 + 𝜷𝟏𝑼𝑺𝑨𝒈𝒈_𝑺𝒄𝒉𝑴𝑵𝒆𝒘𝒔𝒕−𝟓𝒎𝒊𝒏 +
+ σ𝒌=𝟏

𝟐 𝜷𝟐,𝒌𝑳𝒊𝒒𝟏_𝑻𝒓𝒂𝒅𝒆𝑨𝒄𝒕𝒊𝒗𝒊𝒕𝒚𝒌,𝒕−𝟓𝒎𝒊𝒏 + 𝜷𝟑𝑳𝒊𝒒𝟐_𝑻𝒓𝒂𝒅𝒆𝑪𝒐𝒔𝒕𝒕−𝟓𝒎𝒊𝒏 +
𝜷𝟒𝑳𝒊𝒒𝟑_𝑷𝒓𝒊𝒄𝒆𝑰𝒎𝒑𝒂𝒄𝒕𝒕−𝟓𝒎𝒊𝒏 + 𝜷𝟖𝑽𝒐𝒍𝒂𝒕𝒊𝒍𝒊𝒕𝒚𝒕−𝟓𝒎𝒊𝒏 + 𝜺𝒕)                                                                                           

G is a logistic function of the form 𝑮 𝒛 =
𝐞𝐱𝐩(𝒛)

𝟏+𝐞𝐱𝐩(𝒛)
.
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Empirical Findings : Price Jumps
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Empirical Findings : Price Jumps
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Empirical Findings on Channel Mechanism 1 



Empirical Findings : Price Jumps 
Trading activity, trading cost,  illiquidity, and volatility are at elevated levels 10-15 minutes          

prior to both positive and negative jumps, while buy-side order flow rises during positive 
price jumps. 

News attention increases the predictability of negative price jumps and co-jumps, while 
social media attention to gold increases the predictability of positive jumps and co-jumps

Asymmetric effect of market sentiment as positive media sentiment predicts positive price 
jumps while negative media sentiment predicts negative price jumps. 

News and social media emotions have a dominant and positive impact on jump and co-jump 
predictability during macroeconomic news announcements. 
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Which macroeconomic news causes price jumps in gold ?



Empirical Findings : Price Jumps 
FOMC Rate Decision is the most dominant and statistically significant US 
scheduled macroeconomic news.

Followed by Initial Jobless Claim and Unemployment, which are common 
and significant predictors for positive and negative price jump and co-jumps 

Positive price jumps and co-jumps majorly driven by FOMC, Retail Sales, 
New Home Sales, Construction Spending, Initial jobless claim and 
Unemployment.

Negative price jump and co-jumps in gold can be predicted by FOMC, 
Non-farm payroll, GDP Advance, Capacity Utilisation, Durable Goods, 
Consumer Confidence, PMI Manufacturing, Initial Jobless Claim and 
Unemployment
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Empirical Findings : Co-Jumps

Summary Statistics for Co-Jump

ALL 

COJUMPS

POSITIVE 

COJUMP

NEGATIVE 

COJUMP

No. of Intraday Co-Jump 863 426 437

P(Co-Jump Day) 41.79% 20.63% 21.16%

Average Co-Jump Size (%) -0.002 0.355 -0.350

Median Co-Jump Size (%) -0.093 0.313 -0.291

Max Co-Jump Size (%) 1.593 1.593 -0.082
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Empirical Findings : Co-Jumps

Logistic regression analysis of intraday Co-jumps determinants 

𝑷(𝑪𝒐𝑱𝒖𝒎𝒑𝒕 = 𝟏 𝑿𝒕−𝟓𝒎𝒊𝒏 = 𝑮(𝜶𝒐 + 𝜷𝟏𝑼𝑺𝑨𝒈𝒈_𝑺𝒄𝒉𝑴𝒂𝒄𝒓𝒐𝑵𝒆𝒘𝒔𝒕−𝟓𝒎𝒊𝒏 +
+ σ𝒌=𝟏

𝟓 𝜷𝟐,𝒊𝑪𝑶𝑴𝑬𝑿_𝑳𝒊𝒒𝒌,𝒕−𝟓𝒎𝒊𝒏+ 𝜷𝟑𝑪𝑶𝑴𝑬𝑿_𝑹𝑽𝒕−𝟓𝒎𝒊𝒏 +
σ𝒌=𝟏
𝟓 𝜷𝟒,𝒊𝑬𝑻𝑭_𝑳𝒊𝒒𝒌,𝒕−𝟓𝒎𝒊𝒏 + 𝜷𝟓𝑬𝑻𝑭_𝑹𝑽𝒕−𝟓𝒎𝒊𝒏 + 𝜺𝒕)      

G is a logistic function of the form 𝑮 𝒛 =
𝐞𝐱𝐩(𝒛)

𝟏+𝐞𝐱𝐩(𝒛)
.
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Findings on Channel Mechanism : 
Market Psych dimensions



Empirical Findings : Co-Jumps

US scheduled macroeconomic news announcements are the most 
dominant predictor of intraday co-jumps in gold markets. 

Liquidity aspects like trades and depth increases the predictability of co-
jumps of either sign.

 Effective spreads widen during positive co-jumps in gold markets and 
realised volatility in COMEX futures positively impact the co-jumps
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Empirical Findings : Co-Jumps

FOMC news surprise has positive and statistically significant impact on all, positive and 
negative co-jumps between COMEX gold futures and ETF SPDR. 

Positive co-jumps in gold are driven by FOMC Rate Decision, Non-Farm Payroll, GDP 
Advance, Retail Sales, New Home Sales, Durable Good Sales, Construction Spending, 
International Trade, Consumer Confidence, Initial Jobless Claim, and ISM Manufacturing.

 Negative co-jumps in gold markets are predictable by FOMC Rate Decision, Non-Farm 
Payroll, GDP Advance, Factory Order, CPI, PMI Manufacturing, Leading Index, and 
Unemployment.
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Conclusion & Implications
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Insights into the market microstructure of physical and derivative gold instruments traded across 
major gold markets. 

Real time characteristics, drivers, and impact of intraday jump and co-jumps in global gold markets 
by using high frequency data sampled at 5-minutes 

COMEX gold future experience greater number of intraday jumps as compared to SPDR Gold ETF 

US scheduled macroeconomic news is the most dominant predictor of intraday price jumps and co-
jumps. 

Market Psych -News attention increases the predictability of negative price jumps and co-jumps 
while social media attention to gold increases the predictability of positive jumps and co-jumps. 

Concluding Remarks 
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Gold prices are more susceptible to negative price jumps or market crashes- reactionary
nature of gold

Portfolio allocation and diversification- indicates that there is exist a strong level of
integration between gold futures and ETF - large number of co-jumps between the two

Intraday traders can devise profitable trading strategies to predict gold price jumps by
analysing the macroeconomic news announcements and surprises or a large increase in
illiquidity.

 Hedging Strategies and Risk Management 

Market Design issues

 Role of derivatives in tail risk management

Policy Implications
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Thank You !

48


